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The promulgated standards of performance will limit emissions of
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1. SUMMARY

On January 5, 1981, the Environmental Protection Agency (EPA) proposed
standards of performance‘for fugitive emission-sources in the Synthetic
Organic Chemical Manufacturing Industry (46 FR 1136) under the authority of
Section 111 of the Clean Air Act. Public comments were requested on the -
proposal in the Federal Register. There were 52 commenters. Most of the

commenters were industry representatives. Also commenting were representa-
tives of state and local air pollution agencies, vendors of equipment used
to control fugitive emissions, and a representative of an environmental
group. The comments that were submitted, along with responses to these
comments, are summarized in this document-and in the Additional Information
Document (AID) published on April 26, 1982. The AID contains a technical
discussion of methodologies and estimates of emissions, emission reductions,
and costs. Comments on the AID and EPA's responses to those comments are
presented in Appendix A. This summary of comments and responses and the AID
serve as the basis for the revisions made to the standards between proposal
and promulgation. - ,
1.1 SUMMARY OF CHANGES SINCE PROPQSAL

The proposed standards were revised as a result of review of public
comments. Significant'changes were made in the following areas:

"o .Alternative standards for valves
Standards for pumps.
Requirements for inaccessible valves
Requirements for existing reciprocating equipment
Standards for control devices
Delay of repair provisions
Reporting requirements
Requirements for equipment "in vacuum service"

Definition of "in VOC service"



Requirements for units with no equipment in VOC service
Exemption of beverage alcohol producers
Calibrantion gas requirements
Equivalency provisions
Production rate cutoff
e Definition of "no detectable emissions"
1.1.1 Alternative Standards for Valves

At proposal, two alternative standards were provided for valves in
gas/vapor and light Tiquid service. Both of these alternatives called for
one year of monthly monitoring to obtain data on which to base the alter-.
native standard. The first alternative standard was based on an allowable
percentage of valves leaking. Since an industry-wide allowable Teak
percentage was not possible due to variabi]ity of leak frequency among
process units, an allowable percentage of valves leaking was to be deter-
mined for that unit based on data collected on that unit. The allowable
percentage was to be the sum of the monthly baseline percentage and the
monthly incremental percentage. A minimum of one performance test was
required annually. The second alternative standard for valves allowed the
development of work practices that would achieve the same result as the
proposed leak detection and repair program. This alternative would allow a
unit to vary the monitoring interval and to use valves with a low proba-
bility of leaking in order to achieve an overall goal of emission
reductions. ' _ ’

Based on comments received on the proposed alternative standards and on
analysis of the results from SOCMI screening and maintenance studies, the
alternative standards for valves were reexamined. As a result, these
standards were clarified in their intent and refined to reflect the informa-
tion gathered on SOCMI units.

) The first alternative standard was simplified to a 2 percent limitation
as the maximum percent of valves leaking within a process unit, determined
by a minimum of one performance test annually. This alternative will
provide'a cutoff for valves to eliminate unreasonable costs. It will also
provide an incentive to maintain a good performance level and promote
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Tow-leak unit design as was indicated by one commenter. Inaccessible valves
that would not be monitored on a routine basis under §60.482-7 would be
included in the annual test since an annual test of these valves is not
considered burdensome. The standard could be met by implementing any type
of leak detection and repair program and engineering controls chosen at the
discretion of the owner or operator. This alternative standard would allow
an affected facility to comply with an allowable percentage of valves
leaking without having to determine a specific performance level by a year-
long monthly monitoring program. If the results of a performance test show
a percentage of valves leaking higher than 2 percent, however, the process
unit would not be in compliance with the alternative standard. Finally, if
an owner or operator determines that he no longer wishes to comply with this
alternative standard, he can submit a notification in writing to the
Administrator stating that he will comply with the work practice standard in
§60.482-7.

EPA also recognized benefits which may be derived from statistically-
based skip-period Teak detection and repair programs. Under the skip-period -
leak detection provisions in the final standards, an owner or operator could
skip from routine monitoring {monthly) to less frequent monitoring after
completing a number of successful sequential monitoring intervals.

Considering a performance level of less than 2 percent leaking and
better than 90 percent certainty that all periods have this performance
level, the two following sets of consecutive periods and fractions of
periods skipped were determined for SOCMI units:

(1) two consecutive quarterly periods achieved to skip to

semi-annual monitoring, and |

(2) five consecutive quarterly periods achieved to skip to

annual monitoring.
This alternative also requires that, if an owner or operator does not meet
the required statistical level of performance, he/she must revert to the
monthly leak detection and repair program that is specified in §60.482-7.
Compliance with this alternative work practice standard would be determined
by inspection and review of records.
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1.1.2 Standards for Pumps
Since proposal, EPA has analyzed the annualized cost of controlling VOC

emissions and the resultant VOC reduction for each alternative control
technique. The resultant cost effectiveness ratios were used as the basis
for the selection of the final standards. (Section 3.1)

For pumps the control costs incurred for each megagram of VOC emissions
reduced and emission reductions achieved were determined for two Teak
detection and repair programs and for the use of dual mechanical seals with
controlled degassing vents. Both Teak detection and'repair programs incur
Tower costs than the costs which would be incurred with equipment installa-
tion. The lowest average and incremental costs per Mg are associated with a
monthly Jeak detection and repair program. The monthly program achieves a
higher degree of control than the quarterly program, but it achieves a Tower
degree of control than installation of control equipment. Even though
control equipment provides for the greatest amount of VOC reduction, the
costs to obtain this reduction are high. Because the incremental costs for
equipment are unreasonably high in light of the resulting incremental
emission reductions, monthly leak detection and repair was selected as the
basis for the standard for pumps.

The leak detection and repair program requires monthly leak detection
of pumps in light liquid VOC service. Leak detection is to be performed
with a portable VOC analyzer according to Reference Method 21. If a reading
of 10,000 ppmv or greater is obtained, a leak is detected. Initial repair
of the leak must be attempted within 5 days and the repair must be completed
within 15 days. Delay of repair in order to equip a leaking pump with dual
seal systems (required by the standards) is allowed for a period of
6 months. Delay of repair also would be allowed for pumps that could not be
repaired without a process unit shutdown. Delay of repair is not expected
to be needed for most situations, however, because pumps are commonly spared
in SOCMI.

The equipment standards also have been incorporated into the final
standards, since they are equivalent to the monthly Teak detection and
repair program that is the basis of the standards for pumps in 1light liquid
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service. An owner or operator may comply with the equipment standards
(which have not been changed since proposal) if he or she prefers..
1.1.3 Requirements for Inaccessible Valves

Some valves are difficult to monitor because access to .the valve is
restricted. Difficult to monitor valves can be eliminated in new process
units but can not be eliminated in existing process units. In new units,
all valves will be subject to the proposed Teak detection and repair
program. However, for process units that become affected by a modification
or reconstruction, the standards have been changed since proposal to allow
an annual Teak detection and repair program for valves which are difficult
to monitor. Valves which are Qifficult to monitor are defined as valves .
which would require elevating the monitoring personnel more than two meters.
above any permanent available support sUrface, The intent of fhis
definition is that ladders should be used to elevate monitoring personnel
under safe conditions. However, valves that cannot be safely monitored by,
at least, the use of ladders are classified as difficult to monitor, and,
therefore, they may be monitored annually rather than monthly.

In addition, some valves are unsafe to monitor. Valves which are
unsafe to monifor cannot be eliminated in nen or existing unité The fina1
standards have been changed to allow an owner or operator to submit a p1an
that defines a leak detection and repair program conforming w1th the rout1ne
monitoring requirements of the standards as much as possible given that
monitoring should not occur under unsafe conditions. Va]Veé which ére 7
unsafe to mon1tor are defined as those valves which cou]d ‘based on the o
judgment of the owner or operator, expose monjtqr1ng personnel to imminent
hazards from temperature, pressure, or explosive process conditions.

1.1.4 Requ1rements for Existing Reciprocating Equipment |

Even though reciprocating pumps and compressors are not common in
SOCMI, they do exist in some SOCMI units and may even be necessary in some
applications. In the proposed standards a provision was made that required
reciprocating pump and compressors to enclose the seal area and vent any
emissions to a suitable control system. This provision remains in the final
standards. Based on a review of public comments, EPA has concluded that



this option is feasible for reciprocating pumps, as well as for most
reciprocating compressors.

However, there may be potential problems associated with retrofitting a
seal vent system to some existing reciprocating compressors. OCn older
compressors, the distance piece between the cylinder and driver may not be
enclosed and vented. In such cases, retrofitting a vent system to the
compressor in aorder to comply with the standards could require recasting of
the distance piece or even replacement of the compressor. - The cost of doing
recasting or replacement was determined to be unreasonable. Therefore, in
the final regulation EPA has provided an exemption for reciprocating
compressors within facilities which have become affected by virtue of
modification and reconstruction. The exemption applies only to those
specific instances where the distance piece or the compressor must be
replaced. Such compressors will be exempt from the standards until they are
replaced by new compressors or the distance pieces are replaced.

1.1.5 Standards for Control Devices
1.1.5.1 Flares. At proposal, flares were not specifically listed as

an acceptable control option for the reduction of fugitive VOC emissions.
The results of available flare efficiency studies were not considered
relevant. The gas streams tested were not considered representative of the
streams to be controlled in SOCMI. In some cases the flare design was not
representative of flares in the industry. In others the analytical method
was questionable. No method for measuring flare efficiency (evaluating
flare performance) was available. -Theoretical calculations indicated that
flare efficiency could be as lTow as 60 percent for destruction of VOC in
Tow-flow intermittent streams sent to a Targe flare. This efficiency was
cited in several background documents (Ethylbenzene/Styrene, Benzene
Fugitive, SOCMI Fugitive VOC) and served as a primary consideration in not
specifically allowing the use of flares. °

Since proposal, the use of flares was reconsidered for the SOCMI
standards. Further actual flare measurement results have become available,

*

most notably from the CMA-EPA study (IV-A-32) , since the 60 percent

*References to Docket Entry Numbers for Docket No. A-79-32 are
presented in this manner throughout this document.
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theoretical estimate was made. In the CMA-EPA study, steam-assisted flares,
air-assisted flares, and flares operated without assist were investigated
over a wide range of exit velocity, gas composition, and flare gas heat
content conditions. After review of available flare efficiency data (see
Section 4.1), EPA has concluded that smokeless flares operated with a flame
present and exit .velocities less than 18 m/sec (60 ft/sec) with flare gas
heat contents greater than 11.2 MJ/scm (300 Btu/scf) for steam-assisted
flares or exit velocities less than 18 m/sec (60 ft/sec) and flare gas heat
contents greater than 7.45 MJ/scm (200 Btu/scf) for flares operated without
assist are acceptable alternatives to enclosed combustion devices
(incinerators, boilers, process heaters) and vapor recovery systems such as
carbon adsorbers and condensation units. Air-assisted flares operated
smokelessly with a flame present are also permitted if the heat content of
the flared gas is above 11.2 MJ/scm (300 Btu/scf) and the exit velocity
mee”s maximum velocity criterion which is dependent upon the heat content of
the gas. They may be applied to control of emissions from pump seals (or
degassing reservoirs), compressor seals (or degassing reservoirs), and
pressure relief devices. The requirement for the presence of a flame can be
ensured by monitoring the flare's pilot light with an appropriate heat
sensor, such as a thermocouple. .To ensure smokeless operation, visible
emissions from a flare would be Timited to Tess than 5 minutes in any 2-hour
period. .
1.1.5.2 Combustion Device. The temperature and residence time
specified for combustion devices in the proposed regulation were based on
data analyzed in an EPA memo ("Thermal Incinerators and Flares") dated
August 22, 1980 (II-B-31). The data base contained in this memo included
Union Carbide laboratory studies, EPA and industry field tests, and 147
tests on existing incinerators in Los Angeles county. These data indicate

that greater than 98 percent efficiency is attainable by incinerators
operating at 1500°F (816°C) and 0.75 seconds residence time. The memo
concludes that 98 percent efficiency, or less than 20 ppmv in the exhaust
stream, is achievable in many situations at less than 1600°F (871°C) and
0.75 seconds resﬁdenée time. Furthermore, the data indicate that greater
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than 93 percent efficiency is achievable in many situations at 1400°F
(760°C) with 0.75 seconds residence time.

While thermal incinerators are proven control devices for destruction
of VOC emissions, they are not the only enclosed combustion devices that
could be used to achieve 95 percent destruction efficiency. In fact,
boilers and process heaters already existing on-site are expected to be used
for eliminating the small VOC streams covered by the standards. In order to
ensure that these combustion systems achieve the requisite degree of
control, the temperature-residence time requirements for enclosed combustion
devices have been rétained in the final regulation. By meeting the require-
ments of 1500°F (816°C) and 0.75 seconds residence time, an owner or
operator will ensure that his combustion device attains the required
95 percent effiéiency.

However, other combustion systems, such as catalytic incinerators, are
also applicable to the control of small VOC streams. Systems which employ
catalysts typically operate at Tower temperatures and would not be able to
meet these operating requirements. Therefore, the temperature-residence
time requirements will not apply to combustion systems which employ
catalysts. Such systems will have to meet a design requirement which
assures a destruction efficiency of 95 percent. This change will permit the
use of catalytic combustion units for control of fugitive VOC emissions
without an equivalency determination.

1,1.6 Delay of Repair Provisions

EPA recognizes that, in a few cases, repair of leaking sources may need

to be delayed for technical reasons. Based on comments concerning the

proposed delay of repair provisions, the delay of repair provisions have
been expanded in the final standards. Five provisions for delay of repair
are included in the final standards. The first provision allows delay of
repair where repair is technically or physically infeasible without a
process unit shutdown (complete or partial). An example of such a situation
would be a leaking valve that could not be jsolated from the process stream
and requires complete replacement or replacement of internal parts. When a
valve cannot be physically isolated from the process stream, the process
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unit must be shutdown to effect certain repairs on the valve. Thus, because
EPA believes shutdown to effect repair of valves is unreasonable, EPA allows
delay of repair when repair is infeasible without a process unit shutdown.

The second provision allows for delay beyond a process unit shutdown
in limited instances due to the lack of spare valve assemblies. The delay .
will be allowed if valve assembly replacement is necessary, valve assembly .
supplies are depleted, and valve assembly supplies were sufficiently stocked
before they are depleted. _ ‘

A third provision has been added to avoid causing unreasonable delays
in returning a process unit to production.if a unit goes down briefly due to
unforeseen circumstances. Delay of repair beyond.an unscheduied process
unit shutdown will be allowed. if the shutdown is less than 24 hours in
duration. This provision allows for delay of repairs until the next
shutdown if an unscheduled shutdown is too short to allow repair or
replacement of equipment which cannot be repaired on-line. However, repair
of the Teaking equipment would be required at the next process unit
shutdown,

A fourth provision also has been added to clarify the applicability of
the standards to sources that are out of service (usually spare equipment).
De1ay of repair of spare fugitive emission sources for which Teaks have been
detected will be allowed for sources which are isolated from the process and
which do not remain in VOC service. "This provision is applicable only.to
those pieces of equipment that have been isolated from VOC service and
properly purged. Delay of repair will not be allowed for spare equipment
that is pressurized and prepared to be placed on-line; such equipment is
considered to be in (VOC) service, .

In addition, a fifth provision has been added to allow delay of repair
for certain leaking pumps. Sometimes, leaking pumps cannot be repaired
under the leak detection and repair program unless the owner or operator
installs dual seals with barrier fluid systems. For these leaking pumps, a -
delay of repair for a period of six months will be allowed to install the
required equipment. |



1.1.7 Reporting Requirements
The proposed standards included reporting provisions requiring periodic

reports of leak detection and repair efforts within a process unit. The
reported information was regarded by EPA as a good way to judge how
diligently the required Teak detection and repair program had been
implemented. The reporting requirements were considered a means of reducing
in-plant inspections. The costs of reporting were assessed and judged
reasonable,

EPA continues to believe that reporting requirements would reduce
in-plant inspections as a means of determining compliance. But the
quarterly reporting requirements have been reduced to semiannual réquire-
ments in the final standards. The semiannual reports will consist of data
recorded on leak detection and repair of valves, pumps, and other equipment.
The semiannual reporting requirements may be waived for process units in
States where the program has been delegated for enforcement, if EPA, in the
course of delegation, approves reporting requirements or an alternative
means of compliance surveillance adopted by the State and if the process
unit complies with the requirements established by the State. EPA maintains
the authority for discretionary use of Section 114 of the Clean Air Act to
obtain records and make in-plant inspections. One-time reporting require-
ments, such as the notification requirements in the General Prov1s1ons, have
also been retained in the final standards.

1.1.8 Requirements for Equipment "in Vacuum Service"

The proposed regulation defined a source to be in vacuum service if it
is operating at an internal pressure which is continuously Tess than
100 kPa. It should be noted that 1 atmosphere equals about 100 kPa.
Fugitive emission sources may operate at a preSsure below 100 kPa. 1t would
be inappropriate, in EPA's judgement, to cover such sources because sources
operating even at a slight vacuum would have 1ittle if any potential to emit
VOC. There was some confusion over the 100 kPa definition because it is so
near atmospheric pressure. Therefore, to avoid any further misunderstanding
about the standard, the definition for vacuum service has been changed as
follows:
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"In vacuum service" means that equipment is operating with an
internal pressure which is at least 5 kPa below ambient pressure.
1.1.9 Definition of "in VOC Service" ‘
EPA proposed a 10 percent VOC cutoff to avoid covering those sources

that have only small amounts of ozone forming substances in the line. An
additional provision has been added to clarify EPA's intent that streams
fluctuating above and below 10 percent VOC will be covered by the standards.
VOC is defined as any reactive organic compounﬂ. Organic compounds are

considered to participate in atmospheric photochemical reactfons unless thay
are specifically designated by the Administrator as not participating in
atmospheric photochemical reactions. The following compounds are considered
non-photochemically reactive by EPA:

@ methane

e ethane »
e 1,1,l-trichloroethane
e methylene chloride
e trichlorofluoromethane
dichlorodifluoromethane

triflucromethane

e trichlorotrifluoroethane

e dichlorotetrafiuoroethane

e chloropentafluoroethane , ‘
Quantities of these compounds present in the Tine may be excluded from the
total quantities of organic materials present in determining whether the
piece of equipment is covered by the standards.
1.1.10 Requirements for Units With No Equipment in VOC Service

EPA believes it appropriate to grant an exemption to any SOCMI unit

which does not process VOC. A few SOCMI process units may produce their
products without the use of VOC; however, these units are expected to be the
exception rather than the rule. SOCMI units which do not process VOC would
not have any potential to emit VOC. Therefore, a provision has been added
to the final standards which exempts an owner or operator of a facility
producing a chemical listed in 40 CFR 60.489 from the standards if that
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facility processes no VOC. SOCMI units which cease processing of VOC would
be able to show when VOC processing ceased by maintaining records of
processing operations.

1.1.11 Exemption of Beverage Alcohol Producers

During the public comment period, beverage alcohol producers said that
they should be exempt from coverage by the standards because beer and
whiskey producers were exempted from the priority 1ist. EPA concluded that
process units within beer and whiskey plants that are producing fermented
beverages solely for purposes of human consumption-should be exempt from the
standards. However, any process units (e.g., a distillation train to
produce industrial grade alcohols from fermentation products) in beer and
whiskey plants that are used to manufacture nonbeverage fermented products
are subject to the standards. Therefore, a specific exemption has been
included in the final regu1ation>f0r beverage alcohol producers.

1.1.12 Calibration Gas Requirements

There are two candidate calibration gases for the use of Reference
Method 21 in screening fugitive emission sources in SOCMI: hexane and
methane. Prior to proposal, hexane was specified as the calibrant for the
draft of Reference Method 21. At proposal, the calibration gas was changed
to methane because methane is more readily available in the required
concentration range and because SOCMI test data were gathered using methane
as-a calibrant. The change was made in response to public comments on the
draft regulatory package.

Ouring the public comment period for the proposed standards, other
public commenters objected to the change from hexane, saying the change
would mean that more leaks were detected. They also noted that the change
eliminated the feasibility of using photoionization monitors that would be
allowed by Reference Method 21.

EPA has considered the differences in the results which would be
obtained with the two calibrants and has found the differences
insignificant. The differences are in the same range as the variability
seen in repeated emission measurements from the same source. Data collected
using hexane and methane can be used interchangeably within 30 percent at
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the action level. Therefore, because the differences are insignificant in.
terms of the long-term number of leaks detected and because the allowance of
hexane as a calibration gas will provide for the use of photoionization
monitors, EPA has changed the leak detection requ1rements to allow hexane as
an alternate calibration material. Methane may st111 be used where it is
the appropriate calibrant. In addition, EPA will Tikely use methane as the
calibrant for determining comp11ance with the alternative standards for |
valves and for other such determinations.
1.1.13 Equivalency Provisions

The final standards have been changed to allow a vendor or manufacturer
to apply for equivalency for control systems or equ1pment (see “
Section 111(h}(3) of the Clean Air Act). This change was made to 1ncrease X
eff1c1ency in the equivalency process and to provide SOCMI owners and
operators the incentive to purchase improved control systems and equ1pment )
as they are developed. Even though the provision allowing vendors and’ '
manufacturers to apply for equivalency have been added, it should be
remembered that equivalency determinations, where the effectiveness of the
alternative means of emission reduction depends on the owner or operator,
not the vendor or manufacturer, must be submitted by the plant owner or
operator.

1.1.14 Production Rate Cutoff
Because the costs of the standards for process uuifs with Tow

production rates are exorbitantly high in comparison to the emissions
reduction achievable, EPA provided an exemption for Tow production rate
units. Facilities with production rates of 1,000 Mg/yr or less are exempt -
from the standards. [t is expected that, even though this cutoff will’
exempt most R&D facilities, facilities producing on a semi-commercial or
commercial scale would still be covered. '
1.1.15 Definition of "No Detectable Emissions"

The screening lTevel associated with a "no detectable emissions" deter-

mination using the instrument testing techniques described in Reference
Method 21 has been revised to 500 ppmv in the final standards. The
standards for various fugitive emission sources, including no-leak equipment
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and pressure relief devices, require maintaining a condition of "no
detectable emissions." At proposal, the level associated with- this
condition was set at 200 ppmv, based on considerations of the calibration
procedures and instrument reading variability at Tow screening levels.
While no comments were received on the "no detectable emissions" level,
several comments were received on the instrument and calibration gas (see
Chapter 12). The reference method was subsequently revised to allow other
instruments and calibration gases to be used. With these changes in the
reference method, EPA provided additional latitude in its definition of "no
detectable emissions." Using five percent of the leak definition (which is
10,000 ppmv) as an allowance for calibration procedures and instrument
variability, the definition of "no detectable emissions" for the final
standards became a VOC concentration indicated by a screening value of less
than 500 ppmv above background concentration at the leak interface.

1.2 SUMMARY OF IMPACTS OF PROMULGATED ACTION

1.2.1 Alternatives to Promulgated Action

The regulatory alternatives are discussed in Chapter 6 of the
Background Information Document for the proposed standards. These
regulatory alternatives reflect the different levels of emission control.
They were used to help in selection of the best demonstrated technology,
considering costs, nonair quality health, and environmental and economic
impacts for fugitive emission sources in the synthetic organic chemical
manufacturing industry. These alternatives remain the same.

1.2.2 Environmental Impacts of Promulgated Action

Environmental impacts of the proposed standards are deséribed in
46 FR 1136. Most of the changes in the standards (described above)} will
have no effect on the environmental impacts ascribed to the standards.
However, the change in the standards for pumps will reduce the overall
emission reductions and costs of the standards. In addition, EPA has
revised the estimate of emissions of VOC to the atmosphére which will be
reduced by the standards. The revisions were made as a consequence of
revising methods of analysis and numerical estimates as described in the
Additional Information Document (AID).
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The standards will reduce fugitive emissions of VOC from process units
constructed, modified, or reconstructed between 1981 and 1985 from about
83,000 Mg/yr to about 37,000 Mg/yr. This reduction represents about a
55 percent decrease in emissions from the current industry baseline Jevel of
emissions. The water quality and solid waste impacts are the same as those
presented in the Background Information Document (BID) for Proposed
Standards (III-B-1).

Basedlon the estimates of emissions, emission reductions, and costs of
controlling fugitive VOC emissions presented in the AID, the analysis of the
environmental impact in the fifthiyear after promu]dation’presehted in the
proposal BID (III-B-1) was revised. With these reviSions‘noted the
environmental impac¢t analysis now becomes the f1na1 Env1ronmenta1 Impact
Statement for the promulgated standards. .

- 1.2.3 Energy and Economic Impacts of Promulgated Action

Section 7.4 of the BID (I11-B-1) describes the energy impacts of the
standards. The changes made in the standards have no effect on these
impacts. Chapters 8 and 9 of the BID (1I1-B-1) describe the cost and
- economic impacts of the proposed standards. In general, there has been
- 1ittle change to the cost and economic impactsiof the standards since
- proposal. With the revised cost analysis presehted'in the AID and the
| changes in the level of control required by_théistahdards, the cost and
economic impacts of the final standards are less than the impacts presented
at proposal. The net annualized cost (including recovery credits) will be
about $14.6 million, with a cumulative capital cost of about 544 m1111on for
the five-year period considered. These costs are not expected to resu1t in

industry-wide price increases.
1.2.4 Qther Considerations , ,

1.2.4.1 Irreversible and Irretrievable Commftment. Settion 7.5.1 of
the BID (III-B-1) for the proposed standards concludes that the standards
will not result in any irreversible or irretrievable commitment of
resources. It was also concluded that the standards should help to save

resources due to the energy savings associated with the reduction in
emissions. These conclusions remain unchanged since proposal.



1.2.4,2 Environmental and Energy Impacts of Delayed Standards.
Tables 1-1 and 7-7 in the BID (III-B-1) for the proposed standards summarize

the environmental and energy impacts associated with delaying promulgation
of the standards. The revised air and energy impacts are shown in

Table 1-1. The emission reductions and associated energy savings shown
would be irretrievably lost at the rates shown for each of the five years.

1.3 SUMMARY OF PUBLIC COMMENTS
A total of 56 letters commenting on the proposed standards and the
background information document for the proposed standards were received.
Comments from the public hearing on the proposed standards were recorded,
and a transcript of the public hearing was placed in the project docket. At
the request of some of the commenters, the comment period was extended to
allow them more time for review and comment. A Tist of commenters, their
affiliations, and the EPA docket item number assigned to their
correspondence is given in Table 1-2.
The comments have been categorized under the following topics:
Need for the Standards (Section 2)
Basis for the Standards (Section 3)
Control Technology (Section 4)
Applicability of Standards (Section 5)
Environmental Impact (Section 6)
Economics (Section 7)
Legal (Section 8)
Modification and Reconstruction (Section 9)
Equivalency (Section 10)
Recordkeeping and Reporting (Section 11)
Test Method (Section 12)
Enforcement and Compliance Concerns (Section 13)
Alternative Standards (Secfion 14)
Miscellaneous (Section 15) '
The comments, the issues they address, and EPA's responses are
discussed in the following sections of this document.
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L1-1

TABLE 1-1. IRRETRIEVABLE LOSSES WHICH WOULD GCCUR IF STANDARD IMPLEMENTATION WERE DELAYED

Crude 0il1 Equivalent

Emission Reductions Achgevable Energy Yalue of Emjssion of Emission Reductions,
Year Under the Standards,” Gg Reductions, Terajoules Thousand Barrels
1981 - 8 : ‘ 124 20
1982 ' 17 264 ' 43
1983 26 ' 203 66
1984 36 , 558 : 91
1985 46 | 713 _ 116
5-year Total 133 2,062 337

3 stimated total VOC emission reduction from Model Units A, B, and C. Annual industry growth used
is the same as presented in Chapter 7 of the Background Informatlon Document.

bBased on 1.55 x 1013 Joules/kg ; this may be slightly over estimated if safety/rel1ef valves and
closed vent systems are control]ed by a flare system.

CBased on 5.8 x<106 Btu/bbl crude 011.



TABLE 1-2. LIST OF COMMENTERS ON PROPOSED STANDARDS OF PERFORMANCE
FOR FUGITIVE EMISSION SOURCES IN SOCMI

COMMENTER AND AFFILIATION

DOCKET ITEM No.

Mr. J.D. Martin

Chemical Manufacturers Association
¢/o Union Carbide

Box 186

Port Lavaca, Texas 77979

Mr, D.E. ET1ison

Synthetic Organic Chemicals Manufacturing Assoc.

c¢/o Virginia Chemicals
3340 W. Norfold Road
Portsmouth, Virginia

Mr. John T. Barr : .
Air Products & Chemicals, Inc.
Box 538

Allentown, Pennsylvania 18105

Mr. A.H. Nickolaus
Texas Chemical Council
1000 Brazos, Suite 200
Austin, Texas 78701

Mr. G. Wells ,
The Fertilizer Institute
1015 18th St., N.W.
Washington, D.C.

Mr. Glenn Hoffman
Hercofina

P.0. Box 327 ‘
Wilmington, N.C. 28402

Mr. R.B. Dickson

SOCMA Counsel

Cleary, Gottlieb, Steen & Hamilton
1250 Connecticut Avenue, N.W.
Washington, D.C. 20036

IV-F-1

IV-F-1

IV-F-1, IV-D-28; IV-D-43

Iv-F-1, IV-D-40

1V-F-1

CIV-F-1

IV-F-1
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TABLE 1-2. (CONTINUED)

COMMENTER AND AFFILIATION

DOCKET ITEM No.

Mr. M.R, Keller

Jdohn Zink Company -
4401 S. Peoria Street
Tulsa, Oklahoma 74105

Mr. Joseph C. Ledvina
Conoco Chemicals

P.0. Box 2197
Houston, Texas 77001

Mr. T.A. Kittleman
Senior Engineer

E.I. DuPont de Nemours & Company

Wilmington, Delaware 19898

Mr. Louis R. Harris
Marketing Manager

BS&B Safety Systems, Inc.
P.0. Box 45590

Tulsa, Oklahoma 74145

Mr. Bruce C. Grefrath, Manager

Environmental Affairs
Synthetic Organic Chemical
1075 Central Park Avenue
Scarsdale, New York 10583

Mr. F.L. Piguet

Plant Manager

Allied Chemical

Post Office Box 761
Hopewell, Virginia 23860

Mr. J.F. Cooper

Vice President

Texaco Chemical Company
4800 Fournage Place
Bellaire, Texas 77401

Manufacturers Assoc,

IV-F-1

IV-F-1, IV-D-18

Iv-D-1

Iv-D-2, TV-D-33

IV-D-3

Iv-D-4

Iv-D-5
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Mr. Jerry M. Schroy Iv-D-6, IV-D-36
Monsanto Company

800 N. Lindbergh Boulevard

St. Louis, Missouri 63166

Mr. A.G. Smith, Manager IV-D-7
Environmental Affairs :
Shell 0i1 Company

P.0. Box 4320

Houston, Texas 77210

Mr. David W. Carroll ‘ 1v-D-8
Assistant General Counsel

Chemical Manufacturers Association

2501 M Street, N.W.

Washington, D.C., 20037

Mr, Edwin M. Wheeler IV-D-9
President

The Fertilizer Institute

1015 18th Street, N.W.

Washington, D.C. 20036

Mr. James F. McAvoy , 1v-D-10
Director

State of Ohio Environmental Protection Agency

Box 1049

361 E. Broad Street
Columbus, Ohio 43216

Mr. Simon Feigenbaum Iv-D-11
Air Pollution Engineer

Allegheny County Health Department

Bureau of Air Pollution Control

301 Thirty-ninth Street

Pittsburg, Pennsylvania 15201

Mr. Robert E. Jones Iv-D-12
Technical & Environmental Affairs

The Quaker Oats Company

Merchandise Mart Station

P.0. Box 3514

Chicago, I11inois 60654
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Mr. Richard J. Samelson, Manager
Environmental Programs

PPG Industries, Inc.

One Gateway Center

Pittsburgh, Pennsylvania 15222

Mr. T.C. Owen, Corporate Director
Office of Environmental Affairs
Union Camp Corporation

P.0. Box 1391

Savannah, Georgia 31402

Mr. D.P. Mykytiuk, Manager
Environmental, Health & Safety

ARCO Chemical Company

3801 West Chester Pike

Newtown Square, Pennsylvania 19073

Mr. D.B. Rathbun

Vice President

American Petroleum Institute
2101 'L Street, Northwest
Washington, D.C. 20037

‘Mr. Edmund B. Frost
Vice President & General Counsel

Chemical Manufacturers Association, Inc.

2501 M Street, N.W.
Washington, D.C. 20037

Mr. R.G. Dillard, President
Texas Chemical Council

c¢/o Shell Chemical Company
One Shell Plaza

Houston, Texas 77001

Mr. Paul J. Sienknecht, Manager

Environmental Regulatory Activities for Air

The Dow Chemical Company
2020 Dow Center
Midland, Michigan 48640

Iv-D-13

IV-D-14

IV-D-15

IV-D-16

IV-D-17

Iv-D-17

Iv-D-19
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Mr. Herb Schuyten 1V-D-20
Manager, Environmental Programs

Chevron U.S.A., Inc.

P.0. Box 3069 »

San Francisco, California 94119

Mr. J.C. Edwards, Manager 1vV-D-21
Clean Environment Program

Tennessee Eastman Company

Eastman Kodak

Kingsport, Tennessee 37662

Mr. John W. Drake [v-D-22
Staff Environmental Engineer '

Kerr-McGee Corporation

Kerr-McGee Center

Oklahoma City, Oklahoma 73125

Mr. W.F. Blank, Manager 1v-D-23
Pollution Control

Corporate Environmental Affairs

Allied Chemical

P.0. Box 2332R

Morristown, New Jersey 07960

Mr. James W. Tracht, Director IvV-D-24
Energy and Environmental Affairs

Pennwalt Corporation

P.0. Box 0

900 First Avenue ~

King of Prussia, Pennsylvania 19406

Mr. J.J. Moon, Manager Iv-D-25, Iv-D-41
Environment ‘and Consumer Protection Division

Phillips Petroleum Company

Bartlesville, Qklahoma 74004

Mr. Thomas A. Robinson, Director IV-D-26
Environmental Affairs

Chemicals Division

Vulcan Materials Company

P.0. Box 12283

Wichita, Kansas 67277
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Mr. Lawrence D. VYanell

Product Line Manager

Foxboro Analytical

Box 5449

South Norwalk, Connecticut 06856

- Mr. Jesse Coates

Chloromethanes Technology Center
Dow Chemical Company

Louisiana Division .
Plaquemine, Louisiana 70764

Ms. Janet S. Matey, Manager 1v-0-30,

Air Programs

Chemical Manufacturers Association
2501 M Street, N.W.

Washington, D.C. 20037

Mr. Edward Palgyi:

Bureau of Air Quality Management

Florida Department of Environmental ReguTat1on
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32301

Mr. D.E. Park, Director
Environmental Affairs

Ethyl Corporation

P.0. Box 341

Baton Rouge, Louisiana 70821

Mr. Henry L. Ramm: - [v-D-35,

Environmental Engineer

Government and Requlatory Affairs Dept.
Rohm and Haas Company

Independence Mall West

Philadelphia, Pennsylvania 19105

Mr. V.J. Marchesani, Director
Energy & Environmental Quality
ICI Americas Inc.

Concord Pike & New Murphy Road
Wilmington, Delaware 19897

[v-D-27

Iv-D-31,
IV-D-53

[V-D-32

IV-D-34

Iv-D-51,
IV~J-3

IV-D-29

1v-D-50,

1V-D-52,

IV-D-37 -
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Mr. Ronald A. Lang [v-D-38, [V-D-38a
Executive Director

Synthetic Organic Chemical Manufacturers Assoc.

1612 K Street, N.W., Suite 308

Washington, D.C. 20006

Mr. Joseph Gordon, Director 1v-D-39
Environmental Affiars

Lubrizol Corporation

29400 Lakeland Boulevard

Wickliffe, Ohio 44092

Mr. Russell W. Shannon N 1v-D-42
Associate General Counsel
Distilled Spirits Council of the
United States, Inc.
1300 Pennsylvania Building
Washington, D.C. 20004

Mr. J.S. Cerrito 1V-D-44
Environmental Protection Operation

General Electric Company

One River Road

Schenectady, New York 12345

Mr. M.J. Rhoad IV-D-45
Managing Director s
International Institute of Synthetic Rubber

Producers, Inc.
2077 South Gessner Road
Houston, Texas 77063

Mr. David D. Doniger [V-D-46
Senior Project Attorney

Natural Resources Defense Council, Inc.

1725 1 Street, N.W.

Suite 600

Washington, D.C. 20006
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Mr., Steven A. Tasher 1v-D-47
Legal Department :

E.I. DuPont de Nemours & Company, Inc.

Wilmington, Delaware 19898

Mr. Thomas V. Malorzo I1v-D-48, IV-D-48a
Senior Regulations Analyst

Diamond Shamrock Corporation

717 North Harwood Street

Dallas, Texas 75201

Mr. J.L. McGraw, Chairman ’ - Iv-D-49
Environmental Impact Committee

Rubber Division

American Chemical Society

P.0. Box 32960

Louisville, Kentucky 40232

Mr. W.F. Muller, Jr., Vice Chairman Iv-J-1
Environmental Impact Committee

Southern Rubber Group

c/o The Goodyear Tire & Rubber Co.

P.0. Box 5397

Houston, Texas 77012

Mr. Kenneth E. Blower Iv-g-2
Corporate Environmental Consultant

The Standard 0i1 Company

Midland Building

Cleveland, Ohio 44115

8The docket number for this project is A-79-32. Dockets are on file at
EPA headquarters in Washington, D.C., and at the Office of Air Quality
Planning and Standards in Durham, N.C.
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An Additional Information Document (AID) (III-B-2) was published in
April, 1982. A notification of its availability and a request. for comments
was published in the Federal Register (47 FR 19724, May 7, 1982). A list of
persons commenting on the AID, their comments, and EPA's responses are
presented in Appendix A of this document. Comments on the AID have been
categorized under the following topics: |

Emission Factors (Section Al)

Model Units (Section A2)

Emission Reductions (Section A3)

Costs (Section Ad)

Economics (Section A5)

Comments on Subjects not Covered in the AID (Section A6)
Previously Submitted Comments (Section A7)
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2. NEED FOR THE STANDARDS

2.1 SIGNIFICANCE OF EMISSIONS AND ENVIRONMENTAL IMPACT OF THEIR CONTROL
Comment: | ‘ '

Commenters questioned the need for standards of performance for SOCMI
on the grourids that SOCMI emits small quantities of VOC (IV-F-1, No. 1;
IV-F-1, No. 23 IV-F-1, No. 3; 1V-D-28; IV-D-26; IV-D-24; IV-D-23; IV-D-21;
Iv-p-18; Iv-D-12; IV-D-19; IV-D-17; IV-D-7; IV-D-34; IV-D-38; IV-D-40;
IV-D-473 1V-D-48; IV-D-50). One commenter (IV-F-1, No.2) said that EPA had
estimated total VOC emissions (including emissions from natural sources) at
39,100 Gg with stationary sources contributing 19,100 Gg. Emissions from
SOCMI were estimated at only 1,000 Gg, of which 300 Gg were fugitive VOC
emissions. Several commenters added that SOCMI fugitive emissions
represented a small percentage of total VOC emissions. :

Contrasted with this comment, another commenter (IV-D-46) emphasized
the significance of VOC emissions from SOCMI (including fugitive emissions)
and the need to reduce these emissions. He said that expressing VOC
emissions from SOCMI as a percentage of total VOC emissions nationwide is
misleading since it dilutes the importance of the industry's emissions in
major nonattainment areas and elsewhere where SOCMI is concentrated. He
said that SOCMI plants make a substantial contribution to VOC emissions in
major nonattainment areas. VOC emissions come from many diverse types of
sources and each source category may account for only a relatively small
percentage of emissions, But all these sources need to be controlled since,
together, they account for much VOC. ‘

Another commenter (IV-D-47) supported the implementation of appropriate
regulatory programs to minimize fugitive emissicns for new and modified
facilities pursuant to Section 111 of the Clean Air Act. However, he
challenged EPA's conclusion that fugitive emission leaks from SOCMI
facilities cause or contribute significantly to air pollution which may
reasonably be anticipated to endanger public health or welfare.
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Response:
Emissions of VOC from SOCMI represent a significant source of VOC

emissions to the atmosphere. EPA estimates that 540 Gg of VOC/year

(540,000 Mg/yr) of VOC are emitted to the atmosphere from all sources in
SOCMI (1IV-B-24). This estimate of emissions is based on detailed studies of
individual process source types including air oxidation processes, distilla-
tion operations, storage operations, carrier gas processes, equipment leaks,
and secondary sources. Because VOC emissions come from many, diverse source
categories, each source category contributes a relatively small percentage
to the large overall total. Because of this diversity, the relevant figures
to consider are the total emissions, not emissions expressed as a percent,
540 Gg of VOC/year is a significant quantity of VOC to be emitted as air
pollution. This quantity is large in absolute terms and is large relative
to other VOC source categories.

The SOCMI source category ranked first on the Priority List,

40 CFR 60.16 (44 FR 49222, August 21; 1979), of 59 major source categories
for which standards of performance are to be promulgated by 1982. The
Priority List consists of categories of air pollution sources that, in EPA's
judgment, cause or contribute significantly to air pollution which may
reasonably be anticipated to endanger public health or welfare. In
developing the priority 1ist, major source categories were ranked according
to three criteria specified in section 111(f) of the Act: (1) the quantity
of emissions from each source category, (2) the extent to which each
pollutant endangers public health or welfare, and (3) the mobility and
competitive nature of each stationary source category.

The commenters expressing concern over new source standards for SOCMI
have not presented any new information which would change the decision
ranking SOCMI on the Priority List. Therefore, standards of performance
will be promulgated for the SOCMI source category. As discussed in the
response to the next comment, the decision to regulate the fugitive emission
source subcategory of SOCMI is based not on the significance of the contri-
bution of fugitive emission sources (although that contribution is indeed
large), but rather on EPA's ability to identify the best demonstrafed
technology (considering costs) for SOCMI fugitive emission sources.
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Comment: ,

Commenters stated that the total mass of VOC emissions would not be
reduced significantly as a result of implementation of the standards and
there was, therefore, no need for the standards (IV-D-24; IV-D-38; IV-D-18;
IV-D-17; IV-D-19; IV-F-1, No. 2). Several commenters (IV-D-24; IV-D-18;
IV-D-17; IV-D-19; IV-F-1, No. 2; IV-F-1, No. 3) pointed out (1) that VOC
emissions from stationary sources would be reduced by Tess than 1 percent in
1985, (2) that total VOC emissions would be reduced by only 0.4 perceht if
the standards were implemented, and (3) that recent SOCMI data indicated
that VOC emissions reductions due to the proposed standards would be. only
about 0.15 percent of the total VOC emissions in 1985. They questioned the ..
need for a standard which would reduce emissions of VOC by only one tenth of
the total VOC emissions on.a national level. Another commenter (IV-D-47)
referred to a recent EPA report (EPA-450/3-80-023) which shows the reduction
expected in 1982 from promulgation of the proposed standards~to be only

0.25 percent.

Response:

Since SOCMI has been listed as a significant contributor to air
pollution under Section 111(f), EPA must promulgate standards of performance
for those new sources within this source category for which the EPA can
identify the best demonstrated technology (considering costs). Tﬁefamount
of emission reduction achievable is plainly an important factor in
identifying best demonstrated technology (considering costs). It is.
conceivable that for certain source categories or subcategories there may be
no technology that achieves emission reductions at reasonable costs. In
such a case, EPA would not be required to establish standards under
Section 111 for those groups of sources. By contrast, EPA has identifed ’
several alternative systems of control capable of achieving additional
emission reduction at reasonable cost at SOCMI fugftive emission sources.
EPA must therefore establish standards based on the most effective of those
systems.

Although the specific bases for comparison of the numbers cited by the
commenters are unclear, they are comparing large numbers to still larger
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numbers which results in percentages which are small. In addition, the
commenters are comparing emission reductions to emissions. By 1985 up to
approximately 830 newly constructed, modified and reconstructed facilities
would be affected by these standards. These facilities would contribute an
additional 83 Gg/yr of VOC to the atmosphere if left uncontrolled. These
numbers represent large quantities of organic material being emitted into
the atmosphere where ozone is formed. By implementing the final standards,
approximately 46 Gg/yr of emission reduction is achieved. This represents a
56 percent decrease in uncontrolled fugitive emissions.

In summary, the standards of performance for SOCMI fugitive emission
sources of VOC serve the intent of Section 111 of the Clean Air Act. They
minimize VOC emissions at a reasonable cost. The standards also fulfill, in
part, the requirements of Section 111(f) by providing standards for the
SOCMI source category for which standards must be promulgated.

Comment: '

Two commenters (IV-F-1, No. 2; IV-D-38) said that emissions from small
manufacturers in SOCMI were insignificant and that reductions in this small
amount of emissions would also be insignificant. The commenter said that
the relative contribution to VOC fugitive emissions from new and modified
facilities by 1985 would be only 14.2 percent for Model A plants,

36.2 percent for Model B plants, and 49.5 percent for Model C plants. The
commenter interpreted these figures to mean that 52 percent of the affected
facilities would contribute less than 15 percent of the emissions. This
argument was used to support the contention that small businesses should not
be covered by the standards.

Response:

About 10 to 30 percent of SOCMI process units are owned by small
businesses. However, there is no known relationship between small
businesses and process units which are similar to Model Unit A. The three
different types of model units will likely be owned by any size business.
As ‘a consequence, the level of VOC emissions from process units owned by
small businesses is no different than the level of VOC emissions from
process units owned by other businesses. As shown previously, emissions of
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VOC from SOCMI units are large. Small businesses which own and operate
SOCMI units are a part of this industry and, as such, contribute to the air
pollution which EPA considers to be significant. Therefore, model-unit
size, emissions, or emissions per process unit do not provide an objective
basis for exempting small businesses. ,

The only objective basis for exempting small businesses from the
standards would be to decide whether the level of the standards is appro-
priate for small businesses that-is, whether best demonstrated technology
(considering costs) is available for small businesses. . In making this
decision, EPA must consider whether the control technology is demonstrated
and whether the costs are reasonable for small businesses. As discussed
elsewhere in this document, EPA has concluded that the control technology is
demonstrated (Section 4) and that the costs are reasonable for small
businesses (Section 7). Therefore, EPA has not provided an exemption from -
the standards for small businesses.

An exemption is provided where costs are exorbitant in comparison to
the emission reduction benefit achieved. As explained in Section 5.5, an
exemption is provided for process units with low production volumes.  This
exemption is based on a cost that is unreasonably high in comparison to the
YOC emission reduction achieved for low production volumes. Some small
businesses may be exempted if they own process units that qualify for the
Tow production volume exemption. :

Comment: .

One commenter (IV-D-42) wrote that emissions from natural alcohol
fermentation processes were low and that natural alcohol plants should not
be regulated. |
Response:

SOCMI consists of numerous processes that produce numerous chemicals
each of which may by itself emit a relatively small amount of VOC. The
total amount of VOC emissions contributed by SOCMI is, however, significant.
The fact that one process in the industry contributes a small amount of the
total does not provide a basis for exempting that one isolated part, e.g.,
anhydrous alcohol. As before, the only basis for exempting processes from
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the standards would be to decide whether the control technology is
demonstrated and has reasonable costs. Based on this type of analysis, EPA
has provided an exemption for processes with low production volumes.
However, EPA has concluded that the control technologies which form the
basis of the standards are demonstrated and that they have reasonable costs
for SOCMI process units, including anhydrous alcohol process units.
Comment: '

One commenter (IV-D-50) stated that uncontrolled SOCMI fugitive
emissions might well approach the regulatory goal of 26 Gg/yr and thus no
standards would really be needed. He made an estimate of uncontrolled
emissions of 55 Gg/yr based on data collected recently in SOCMI. He
considered the estimate Tow because it was based on data from plants in the
high-leak category, and SOCMI is largely comprised of low-leak and non-leak
processes.

Response:

EPA's intent is not to set a regulatory goal of 26 Gg/yr. Rather, the
intent is to develop standards based on the use of the best demonstrated
technology (considering costs) [BDT]. At proposal, EPA estimated that use
of BDT on affected facilities would 1imit emissions of VOC in 1985 to
26- Gg/yr. Since proposal, the estimate has been revised to 36 Gg/yr. This
is the estimated effect of the standards five years after proposal of the -
standards. However, as discussed in other responses, the purposes of -these
standards and Section 111, in general, look beyond any specific effect
within a short time period Tike five years.

With regard to the specific data cited by the commenter, the high leak
category of processes referenced by the commenter was presented in the SOCMI
Data Analysis report (IV-A-14). The category was one of three artifically
derived categories that were derived for purposes of statistical analysis.
The categories do not reflect distributions of leak frequencies among the
process units in SOCMI. However, as discussed in the section on Alternative
Standards, EPA has provided alternative standards which would establish BDT
for low-leak process valves and provide an incentive to design and operate
process units which have low-leak frequencies. In addition, owners of
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process units capable of achieving emission reductions at least equivalent
to BDT may apply for a determination of equivalency.

Comment : ‘ - -

One commenter (IV-D-46) wrote that emissions of volatile organic
compounds (VOC) from SOCMI are important contributors to levels of ozone and
other photochemical oxidants. In many nonattainment areas, meeting the |
health standard for ozone requires effective control of these emissions. He
felt that this standard will provide a meaningful floor level of emissidﬁs
control -- a reasonable starting point for analysis of the need for
additional controls under state and federal nonattainment programs. He
added that NSPS for these emissions is also needed to prevent deterioration
of air quality in the large number of areas now nearly violating the health
standard. '

This commenter said that control of VOC from this industry will also
help curb particular chemicals which are known or suspected to cause cancer
and other serious Tong-term illnesses. Here too, an NSPS for this industry
will provide a floor level of control, to which further hazardous air
pollutant controls can be added.

Response:

EPA agrees with this commenter.

Comment: ‘
One. commenter (1V-D-46) requested that EPA calculate the contribution
of SOCMI plants to VOC emissions in the major nonattainmént areas for ozone.
The commenter stated that this should be easy to do from readily available
information. He also stated that this calculation would show that the
effect of fugitive emissions from this industry is considerably greater than
the one percent national average figure indicates. The commenter emphasized
that it would make it even clearer that fugitive emissions from SOCMI plants
are a significant source of VOC emissions which need to be controlled.
Response:

EPA has made no calculations of ozone contribution due to VOC emissions
because of uncertainties in new plant locations and currently available
models, and because the formation of ozone and oxidant depends on meteorolo-
gical and topographical factors as well as chemical reactivity. However,
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for purposes of new source standard preparation, it is sufficient to know
that VOC emissions contribute to ozone formation and that control of VOC
emissions will reduce ozone formation. These facts have been documented in
Docket No. IV-A-17.

2.2 CONTRIBUTION OF CURRENT REGULATIONS TO FUGITIVE EMISSION CONTROL
Comment: o

Several commenters questioned the need for the standards because, in
their opinions, fugitive emissions of VOC in this industry are adeguately
controlled by other regulations. They stated that other environmental
regulations and Occupational Safety and Health Administration regulations
adequately reduce fugitive emissions of VOC. _
Comment 1. Several commenters questioned the need for the standards in
Tight of current environmental regulations imposed on the industry (IV-F-1,
No.l; IV-F-1, No.3; IV-D-23; IV-D-22; IV-D-19; IV-D-20; Iv-D-18; IV-D-17;
IV-D-47). The commenters asserted that fugitive emissions of VOC from SOCMI
are now or will be brought under control by such regulatory efforts as State
Implementation Plans (SIP's), the Control Techniques Guideline (CTG) for
SOCMI fugitives, National Emission Standards for Hazardous Air Pollutants
(NESHAP's), prevention of significant deterioration (PSD) requirements, and
lowest achievable emission rate (LAER) requirements. One of the commenters
(1v-D-22) pointed out that the CTG includes more industrial process unit
types and applies to both new and existing units, making the new source
performance standard (NSPS) unnecessary. Another (I1V-D-17) said that
reasonably available control technology as defined by States (RACT) would
achieve almost the total reductions expected under the NSPS and that the
incremental cost and emissions reductions between the two levels were unjus-
tifiable. Another commenter (IV-D-19) said that PSD and non-attainment
requirements, both of which apply to new sources, would accomplish the same
emission reductions. He explained that the Clean Air Act requires that best
available control technology (BACT) for-attainment area sources and LAER for
nonattainment area sources must be at least as stringent as NSPS and that
BACT and LAER may even be more stringent and are set on a case-bchase
basis. One commenter (IV-D-17) said that the State Implementation Plans
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have been designed to meet the National Ambient Air Quality Standards
(NAAQS) for ozone. With the NAAQS achieved, he could see no need for
additional regqulations. ‘

Comment 2. Other commenters stressed the pofential overlap of QSHA
regulations with the proposed standards (IV-D-6; IV-D-12; IV-D-38; IV-D-32).
One of the commenters (IV-D-6) asserted that OSHA regulations for control of
contaminant levels in the workplace are in fact fugitive emission control
regulations. Pointing out that OSHA regulations require engineering
controls and work practices unless such methods are unavailable, he said
that the engineering controls considered by OSHA are identical to those
described by EPA in the BID (EPA 450/3-80-033a). Another commenter
(IV-D-12) said that many of the chemicals listed in Section 60.489 are
1isted in Table Z-1 of OSHA regulation 29 CFR. The levels required by the é
OSHA regu]ations'were, he said, lower than 10,000 ppmv in most cases.

Citing a particu1ar example from his company's furfural plant, he said that
three of the four products or byproducts produced in the furfural process
unit were closely controlled by OSHA. A1l of the four were controlled by
industrial hygienists in routine surveillance. Particular attention was
said to be paid to leak-prone areas. In all cases concentrations were in
the range of 0.1 to 15 ppmv for compounds which vary widely in volatility.

A third commenter (IV-D-38) pointed out that nearly one-half of the organic
substances subject to the proposed NSPS are already sdbject to OSHA require-
ments that result in most new or modified plants being designed to control
emissions to Tow levels. The commenter continued by citing a survey in
which thirty-four companies reported producing 183 out of the 3582 chemicals
listed. Most of the 183 were listed in the 1980 bulletin of the American
Council of Government Industrial Hygienists (ACGIH). He further explained
that many of the chemicals Tisted by ACGIH have very low volatility and,
therefore, pose little emission risk. Based on the survey and the ACGIH
1istings, the commenter felt that the proposed NSPS would do little more
than impose unnecessary operational requirements on plants already designed

to minimize emissions.

dThe ]ist actually contains 378 entries. The count of 358 may have been
a typographical error.
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Response:
Comment 1: Background. These commenters are referring to four types of

environmental requlations: National Ambient Air Quality Standards (NAAQS),
State Implementation Plans (SIP's), National Emission Standards for
Hazardous Air Pollutants (NESHAP's) and New Source Performance Standards
(NSPS). These commenters also are referring to two types of occupational
standards. Each of these statutory programs play a uniquely different role
in meeting the goals of the Clean Air Act and the Occupational Safety and
Health Act. The main thrust of these comments is that fugitive emissions of
VOC within SOCMI do not significantly contribute to air pollution, and that
there is no need for the standards of performance. However, none of these
statutory programs negates the need for new source standards, as explained
below. ‘
National Ambient Air Quality Standards (NAAQS) (Section 109 of the
Clean Air Act) set a ceiling for public exposure to criteria pollutants
(502, NOX, ozone, CO, particulates, lead) by establishing an ambient
concentration Tevel that must not be exceeded more than one time anywhere in
the United States. States implement plans (Section 110 of the Clean Air
Act) to attain NAAQS. Based on projections that show attainment of NAAQS,
States determine the degree of control that will be imposed on existing
sources and on new sources, depending on whether air quality is better than
or worse than the NAAQS in the area where the'source is or will be located.
State Implementation Plans (Section 110 of the Clean Air Act) (SIP's)
are required to include a program for preconstruction review of new or
modified stationary sources to ensure that such sources do not interfere
with attainment or maintenance of the NAAQS. This statutory program is set
forth in Parts C and D of Title 1 of the Clean Air Act. Part C, "Prevention
of Significant Deterioration of Air Quality" (PSD), is for areas of the
country that have attained the NAAQS. The PSD rules require certain new
sources to meet the "best available control technology" (BACT) considering
energy, environmental, and economic impacts and other costs. This type of
emission 1imitation must be determined on a case-by-case basis. In no event
may the application of BACT result in emissions of any pollutants which will
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exceed the emissions allowed by applicable standards of performance
established pursuant to Section 111 (or 112) of the Clean Air Act.

Part D, "Plan Requirements for Nonattainment Areas" applies to areas of -
the country that have not attained the NAAQS. Most existing sources in non-
attainment areas are required to .install, at a minimum, "reasonably avail-
able control technology" (RACT). RACT is defined by the.State typically
with reference to a Federal control techniques guideline document (CTG).
Certain sources in nonattainment areas are required to install the control
equipment that will result in the Towest-available emission rate (LAER) as
defined by the State. Applicable costs do not necessarily play as prominent
a2 role in determining LAER as they do in determining BACT. The Clean Air -
Act defines LAER as that rate of emissions based on the following, whichever:
is more stringent: , . . o

(A) The most stringent emission limitation which is contained in the
implementation plan of any State for such class or category of
source, unless the owner or operator of the proposed source
demonstrates that such Timitations are not achievable, or -

(B) The most stringent emission Timitation which is achieved in
practice by such class or category of source. In no event can the
emission rate exceed any applicable new source performance
standard.

CTG's provide guidance to States in developing RACT-based environmental
regulations. These regulations are established to correct existing air
pollution problems and affect existing sources in particular. - The draft CTG
entitled "Control of Volatile Organic Fugitive Emissions from Synthetic
Organic Chemical, Polymer, and Resin Manufacturing Equipment" was presented
to the National Air Pollution Control Techniques Advisory Committee on -
April 30, 1981. This CTG, once it is published in a final form, will
represent Federal guidance to States for RACT-based provisions applicable to
SOCMI facilities. The CTG discusses control techniques which are completely
compatible with the techniques considered for the SOCMI NSPS.

National Emission Standards for Hazardous Air Pollutants (NESHAP's), as
mandated under Section 112 of the Clean Air Act, are distinctly separate
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from NAAQS or standards of performance. NESHAP's were developed to control
pollutants that are hazardous because they are carcinogens or cause other
serious diseases. Some of the individual SOCMI chemicals have been
identified as hazardous pollutants and some SOCMI units may be affected by
NESHAP regulations. However, SOCMI fugitive emissions as a class have not
been identified as hazardous pollutants and, therefore, are not subject to
NESHAP's. e
Response:
Comment 1. Standards of performance required by Section 111 play a unique
role under the Clean ‘Air Act. The main purpose of standards of performance
is to require new sources, wherever located, to reduce emissions to the
level achievable by the best technological system of continuous emission
reduction considering the cost of achieving such emission reduction, any
nonair quality health and environmental impact, and energy requirements.
[(Section 111(a)(1)]. Congress recognized that establishing such standards
would minimize increases in air pollution from new sources, thereby
improving air quality as the nation's industrial base is replaced over the
long-term. NSPS's thereby serve as a distinct means of achieving the Act's
goals, supplementing the role played by RACT-based requirements for existing
and new sources within state implementation plans developed for the purpose
of attaining the NAAQS.

Where RACT-level control is already in place, however, the impact of
NSPS will be smaller than calculated. RACT and the systems chosen as the
best demonstrated technology for this industry's standards of performance
for new stationary sources are not conflicting types of control; therefore,
where RACT already applies, the standards of performance will supplement
RACT-Tevel control. EPA has determined that existing RACT-Tevel facilities
that become subject to the standards of performance (e.g., through modifica-
tion) can achieve the additional reduction required at a reasonable cost.

Congress also intended NSPS to play an integral role in the new source
review programs of the Act. Standards of performance required by
Section 111 also serve as the minimum level of emission control for BACT and
LAER, which are determined case-by-case. Promulgation of these standards-
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therefore assures that BACT and LAER for individual sources are not less
stringent than the "best demonstrated technology" for the class of sources
into which those individual sources fall. Absent identification of "best
demonstrated technology" through promulgation of NSPS's, BACT ana LAER might
be less stringent than BDT-level control.

Standards of performance have other benefits in addition to achieving
emissions reductions. Standards of performance establish a degree of
national uniformity to air pollution standards, and, therefore, preclude
situations in which some States may attract new industries as a result of
having relaxed standards relative to other States. Further, standards of
performance provide documentation that reduces uncertainty in evaluations of
available control technology. This documentation includes identification
and comprehensive analyses of alternative emission control technologies,
development of associated costs, evaluation and verification of applicable
emission test methods, and identification of specific emission limits
achievable with alternate technologies. This documentation also provides an
economic analysis that reveals the affordability of controls in a study of
the economic impact of contro]s on an industry.

After EPA considered the statutory requirements and concluded that
SOCMI is a significant contributor to air pollution, within the meaning of
Section 111, standards for fugitive emission sources of VOC within SOCMI
were selected. These standards are based, as required by Section 111, on a
demonstrated system of continuous emission reduction considering costs,
nonair quality health and environmental impacts and energy requirements.

The selection of the standards was based on technological, cost, energy, and
environmental factors. ‘

EPA was aware of other Clean Air Act programs during preparation of the
standards. = As discussed in the next response, the level of control under
existing environmental regulations was considered in estimating emissions
from SOCMI. Further, as discussed in the next section, the selection of the
final standards was based on a comparative analysis of the incremental costs
and emission reductions for the different levels of control considered. . It
should be noted that one of the regulatory alternatives considered
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(Regulatory Alternative II) was very similar to the draft CTG. The
existence of other environmental requlations was considered during selection
of BDT, but their existence does not lead EPA to conclude that standards
réf]ecting better control technology cannot be applied at reasonable costs.
Response:

Comment 2. The commenter also referred to various occupational standards.
Many of the chemicals Tisted in Section 60.489 of the SOCMI fdgitive
emission standards are also listed in Table Z-1, Toxic and Hazardous
Substances, in the general provisions for the Occupational Safety and Health
Act (OSHA) (29 CFR 1910.1000), and some of these chemicals are also covered
by more specific health standards under OSHA and may be listed by other
groups such as the American Council of Government Industrial Hygienists
(ACGIH). As a consequence, the SOCMI standards and the OSHA standards have
the potential to impact the same’fugitive emission sources. However, the
SOCMI standards of performance do not conflict with OSHA standards; they
ensure emission reductions, and they do not require duplicate equipment. 1In
fact, in many cases they may be supplementary.

Standards of performance and QSHA regulations have different purposes
and may result in different environmental benefits. New source standards
serve to 1imit directly mass emission rates. In contrast, implementation of
OSHA standards for toxic chemicals does not necessarily 1imit emissions
directly. Under OSHA, control of emission sources may include substitution
with less hazardous materials, process modification, worker rotation,
process or worker isolation, ventilation controls, or modification of work
practices. These controls may reduce occupational exposures, but they do
not necessarily reduce the mass rate of VOC emissions to the atmosphere.

Furthermore, the OSHA regulations would regquire control to different
concentration levels, depending on the toxicity of a specific chemical,
while NSPS regulations would require emission control based on BDT for all
VOC. Fairly high emission rates from fugitive emission sources may be
diluted to the extent necessary to protect workers, but the emissions would
still be released to the atmosphere, adding to the air pollution burden,
Relying on indirect controls that may or may not reduce emissions that would
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degrade air quality would be an unreasonable approach to reducing fugitive
emissions of VOC. _ _ :

One commenter had stated that many chemicals listed by ACGIH have Tow
volatility and thus pose 1ittle emission risk. The NSPS for SOCMI fugitive:
VOC emissions considers the volatility of the SOCMI chemicals. Standards
apply to sources that have a great tendency to Teak, and exemptions are:
provided for these sources that have a low potential to emit VOC. Data from
fugitive emission studies show that more volatile chemicals (those with
higher vapor pressures) have a greater tendency to leak and at a higher mass
‘emission rate. Thus, fugitive emission sources are classified in the
standards by volatility (vapor pressure) service: in heavy liquid, in light.
Tiquid, or in gas or vapor services. These data on which the classifica-
tions were developed were collected in process units that are currently
subject to OSHA regulations. _

The commenter gave examples of chemicals which were controlled by OSHA
to concentration T1imits well below 10,000 ppmv. Many of the chemicals
Tisted in Table Z-1 of the OSHA{regu1ations do have concentration Timits
under 10,000 ppm. However, those concentration levels are not comparable to
the screening value concentration levels measured with Reference Method 21.
The screening value concentrations are obtained at the leak surface. The
concentration levels required by TLV's are time-weighted average concen-
trations in the workers' air. As noted before, a fairly large emission rate
can be diluted sufficiently to obtain workplace air within certain limits.
The magnitude of dilution effects can be seen in measurements of various
distances from a leak surface. An experiment of this type was reported in
Evaluation of the Maintenance Effect On Fugitive Emissions from Refineries:
in the South Coast Air Quality Management District (IV-A-30). The data
presented in this report show the dramatic effect of moving just 20 cm from

the leak surface for pump and compressor seals. All but a few leaks of more
than 10,000 ppmv measured at the surface could no longer be detected at a
distance of 20 ¢m from the surface and area monitors were typically much
further removed than 20 cm.

Even though the standards affect the same sources, the SOCMI standards
of performance do not require duplicate equipment. The substantive
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equipment or engineering controls that can be required by OSHA standards are
not duplicated by the standards of performance. The same equipment, even
though it may be employed to meet both standards, would not be installed in
duplicate. More importantly, the standards may be supplementary. In many
cases the fugitive emission standards may facilitate compliance with the
OSHA regulations and vice versa. By keeping chemical substances out of the
air, the workers' health and safety and the public welfare are protected.

The NSPS would apply to newly constructed, modified, and reconstructed
facilities. If the two standards require different levels of control and
apply to the same source, an owner of the source would meet the most
stringent standard which would insure that both standards are met. This
choice would be easily made by an owner or operator. In addition, to the
extent that an OSHA standard results in Tow leak frequency or Tow emission
rates, the NSPS provides alternative standards which would provide an
incentive to design and operate such process units. For example, if an
owner uses engineering controls for valves (such as sealless valves) in a
process unit and the unit has few valves which leak, then an owner could
select one of two alternative standards for valves which would substantially
reduce the effort required to comply with the standards for valves (see
Section 14). In addition, if an owner uses engineering controls for pumps
that result in low emission rates (such as dual mechanical seals and a heavy
1iquid barrier fluid system), an owner would havé a pump that would be
exempt from the routine leak detection and repair requirements of the
standards. An owner could select which of the two standards to meet.

Another potential area of conflict may arise in the leak detection and
repair programs. Leak detection and, especially, repair may require workers
to complete tasks near VOC emission sources. Exposure for these workers
could be increased. Work practices including provisions for insuring that
employees work upwind from any leaks would be sufficient to control
exposures during repair of leaking equipment.” In some cases personal
protective equipment may be required. However, this type of situation would
occur from time to time whether the standards were in effect or not. The -
same practices could be used during leak detection and repair as are used
during routine plant maintenance and repair, |
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In summary, the OSHA requlations and the standards of performance may
impact the same fugitive emission sources. However, the two regulations
have different purposes and have different environmenta] effects. The
standards are not dup11cat1ve, nor is there a conf11ct between them.
Comment :

Two commenters (IV-F-1, No.2; IV-D-28) said that EPA had failed to
consider adequate]y'the effects of other regulations affecting SOCMI when
determ1n1ng the costs and benefits of the proposed standards.

Response:

EPA has considered the costs and benefits of other regulations in
developing the promu1gated standards. Cost considerations are discussed in
Chapter 8 of the BID and in Section 7 of th1s document. Benefits of other
regu]at1ons are d1scussed here.

The benefits of other regu]at1ons were considered in establishing the
baseline level of control. The baseline was established by examining the
actual level of control which exists in the industry. The actual level of
control reflects the effects of all circumstances acting to affect control,
whether they are regulatory (e.g., OSHA regulations) or economic circum-
stances. The only relevant circumstances are regulatory circumstances that
control release of VOC into the atmosphere from fugitive emission sources.
As discussed above, there are two potential types of regulations which have
the potential to accomplish this control: air pollution regulations and
Occupational Safety and Health Administration requlations.

SOCMI units that are located in areas currently attaining the NAAQS for
ozone probab]y would not be subject to any VOC fugitive emission regula-
tions. Facilities located in nonattainment areas would be subject to
applicable state implementation plans (SIP's). However, oh]y a few states
have developed or are considering near-term development of these specific
regulations. NESHAP's are being deVe1dped for vinyl chloride and benzene,
but these standardé apply to only a small portion of SOCMI. For the most
part, there are currently no environmental regulations applicable to
fugitive emission sources in SOCMI. ‘

In addition to environmental regulations, OSHA standards and provisions
have the potential for effecting control of fugitive emissions. There does
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not seem to be a clear correlation between leak frequencies and chemicals
controlled by OSHA. Analysis of TLV's and leak frequencies found in SOCMI
showed no recognizable trend. However, there might be a situation in which
OSHA programs effectively control fugitive emissions. Where OSHA standards
achieve what the NSPS would require, no additional control would be
necessary. Where OSHA standards would achieve somewhat less control,
fugitive emission standards would serve as an important supplement. In
addition, where an OSHA standard results, as discussed in the previous
response, in low leak frequencies or low emission rates the NSPS provides
relief from any overlap in requirements. Thus, since the NSPS is written in
a manner which allows flexibility in the approach to control, both
regulatory aims can be accomplished without conflict.

‘ Provisions of insurance policies for fire and explosion protection also
have the potential for effecting'control of fugitive emissions. Lately,
economics have also been a factor contributing to the control of fugitive
emissions because of the increase in prices for petroleum-derived products.
However, as noted previously, the emission estimates for baseline are based
on the current status of fugitive emission sources which already reflect
these impacts.

Comment:

One commenter (IV-D-32) said that if the material is hazardous, the
Toxic Substances Control Act (TSCA) could control it.

Response:

Even though several of the VOC's covered by the standards are toxic, as
discussed in a previous response, fugitive emissions of VOC from SOCMI have
not been declared hazardous as a class under TSCA. TSCA requires that
substances presenting a risk to man or his environment by virtue of their
toxicity be controlled by other statutes if possible. NESHAP's developed
under Section 112 of the Clean Air Act would control emissions of those
particular pollutants determined hazardous under that section. 'NSPS's,
however, apply more broadly to new sources in industrial categories deter-
mined to contribute to air pollution which may reasonably be anticipated to
endanger public health or welfare. This application includes significant
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contributors of all types of VOC emissions. For this reason, EPA has listed
SOCMI sources for regulation under Section 111,
Comment:

One commenter (IV-D-12) said that control of odors had caused control
so stringent in-his plant that the quantities of VOC in the-air are too
small to be identified. Even though the streams are so dilute, they have
been subjected to special incinerators which consume all organics.

Response: , , ,

Many organic compounds have offensive odors and some have extremely low
odor thresholds. A detectable odor is a sign of VOC in the air, even though
in cases of chemicals with Tow odor thresholds the concentration may be very
Tow. On the other hand, even a Tow concentration, by the time it reaches “
the public, indicates an emission rate of some magnitude, | |

Odor control and VOC emissions control may accomplish comparable
emission reductions, Also, the control technigues applicable are virtually
the same. Therefore, compliance with the fugitive emission standards should
aid an owner or operator in his efforts to control. odor; a]though, for some
chemicals odor control may require even more stringent méasurés. In
addition, where odor control results in Tow leak frequencies and Tow
emission rates, the NSPS, as discussed in a previous résponse, eliminates
the burden from any overlap in control programs. |
Comment: _ ‘ _

One commenter (IV-D-42) wrote that it would be a waste of govefnment'
funds and enforcement resources tq'have EPA regulate the fermentation
alcohol industry. He argued that this industry is a1ready regulated
stringently by the Bureau of Alcohol, Tobacco and Firearms (BATF) which has
rules requiring distillers to control leaks and spills and account for all
product in order to protect the federal revenue. The commenter cited
27 CFR, Part 19, Subpért I in support of his argument. He also noted that
BATF rules require that all tanks, pipes, valves, and other equipment used
for the production, storage or handling of alcohol be constructed not only
to prevent leaks and spills, but also to prevent plant personnel from
gaining access to any alcohol. The commenter concluded that EPA would.be
duplicating what BATF a]ready‘does. -



Resgonsé:
The regulations in 27 CFR, Part 19, Subpart I require eguipment be

installed and operated in a manner which protects the revenue derived from
spirits. The purpose of the regulation is, thus, different from the
standards of performance which are aimed at protecting the environment. In
27 CFR, Part 19 Subpart I there are no provisions specifically relating to
fugitive emission sources. But, protecting the environment by preventing
leakage from fugitive emission sources might provide protection for
revenues. The standards are not duplicative, nor are they conflicting. In
fact, they are complementary because attainment of two different sets of
goals may be facilitated by the same measures.

2.3 STANDARDS' BENEFIT TO PUBLIC HEALTH; CONTROLLING VOC TO CONTROL OZONE
Comment :

Several commenters questioned the need for the standards to protect the
public health and welfare. One commenter (IV-F-1, No.3) said that the
ambient air quality standard for ozone which is set to protect the public
has recently been raised. He concluded that because most of the country is
in compliance with the ozone standard, the public health and welfare is
protected and the standards of performance are unnecessary.

The commenter (IV-F-1, No.3) continued his argument that the standards
would have no beneficial effect on the public health and welfare by consid-
ering the two cases of people living in attainment areas and those living in
nonattainment areas. He said that those persons residing in attainment
areas would derive no benefit because the ozone levels are below the level
requisite to protect public health and welfare. In considering the other
case, he said that those residing in nonattainment areas would not benefit
because of the insignificance of the emissions being controlled when
compared to the other sources present. He repeated this argument in a set
of written comments (IV-D-28). ’ | |

In a similar vein he continued by saying that 24 states have requested
extensions bejqnd 1982 for achieving compliance with the ozone NAAQS. Those
areas within the 24 states which are not expected to be in compliance are
primarily large urbén areas. To add to the uneven distributidn of ozone
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problem areas addressed by this standard, the SOCMI industry is not evenly
distributed throughout the U.S. He concluded that there were no benefits
from the standards for large portions of the nation either because there is
no SOCMI industry or because the area is already in compliance.

Response: '

The ozone standard referred to by one of the commenters, is the
national ambient air quality standard (NAAQS) for ozone. Compliance with
NAAQS does not preclude the development of new source performance standards
(NSPS). New source performance standards are not directly designed to
‘achieve the-ambient air quality goals. An overriding purpose and lTong range
goal of a NSPS is to minimize emissions at all new and modified sources,
wherever they are located, in order to prevent new pollution problems from
developing and to enhance air quality as the Nation's industrial base is
replaced.

The standards will 1imit VOC emissions from all new, modified, or
reconstructed SOCMI process units and will result in emission reductions
well into the future. Even though these reductions may not bear directly on
attainment or nonattainment of NAAQS for ozone, they will make room for
future industrial growth while preventing future air quality problems.
Clearly, residents in both attainment and nonattainment areas would benefit
from these standards. The N3PS compliements the PSD and nonattainment rules
as a means of achieving and maintaining the NAAQS, while on a broader basis
they prevent new sources from making air pollution problems worse regardless
of the existing quality of ambient air. Therefore, while new source
standards may help in the attainment of NAAQS, the consideration of
compliance or noncompliance with NAAQS does not influence directly the
decision to set standards of performance. ' '

Comment: : -

Another commenter (1V-D-42) added that EPA had cited 1ittle or no -
evidence that ethanol emissions from distilling endanger public health or
welfare.

Response:

The Clean Air Act was developed to establish national air quaTity'and
environmental goals that would protect and enhance the'quality of the
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nation's own resources to promote public health and welfare and the
productive capacity of its population. The Administrator clearly documented
the need to regulate VOC in order to protect public health and welfare in
the EPA publication "Air Quality Criteria for Ozone and Other Photochemical
Oxidants" (IV-A-17). VOC emissions are precursors to the formation of ozone
and other oxidants (ozone). Ozone results in a variety of adverse impacts
on health and welfare, including impaired respiratory function, eye
irritation, necrosis of plant tissues, and the deterioration of synthetic
rubber. An independent determination for each of the SOCMI chemicals as
suggested by the commenter calling for an individual finding in the case of
ethanol is unnecessary. VOC emissions as a class have been determined to
contribute to ozone formation. Since ethanol is a VOC and may be produced
with and from other VOC, it remains on the 1ist of SOCMI chemicals.

Comment: ' ‘ e

One commenter (IV-D-12) said that complying with the standards would
contribute nothing to air quality in the area of his plant where the major
air problems are carbon monoxide and particulates.

Response:

New source performance standards are aimed at preventing air quality
from deteriorating due to an increase in the number of industrial sources.
If ozone is not a problem in a particular area, the SOCMI fugitive VOC
standards will help, as discussed above, to ensure that ozone levels do not -
become a problem in that area. The standards will help in other ways as
well, such as in reducing odors and hazardous air pollutants.

Comment: ‘ ‘ A

One commenter (IV-D-43) wrote that the Proposed Notice of Revocation
for the NAAQS for hydrocarbons (46 FR 25655; May 8, 1981) destroys the basic
premise for the priority listing of VOC from SOCMI as a class of substances
that endanger public health and welfare. He wrote further that only thosé
individual substances whose emissions have a measureable impact on health
and welfare are appropriate for regulation.

Response: .

As discussed in Section 8 of this document, the revocation of the NAAQS
for hydrocarbons does not prevent the regulation of VOC emissions as
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precursors to ozone for which there is a NAAQS. In establishing the Tevel
of the NAAQS for ozone, EPA made the determination that ozone may endanger
health and welfare, and estab11shed the need for contr0111ng VOC as
precursors to ozone (IV-A-17).

Comment: _

Two commenters (IV-F-1, No.3; IV-D-50) said that EPA's calculations
assume that there is a direct correlation between hydrocarbon emissions and
ozone levels. They said that this assumption is not necessarily correct.
The commenters continued, saying that there had been no demonstrat1on that
any of the chemicals requlated are directly related to ozone They sa1d
that EPA had speculated on this relationship.

Response:

EPA has determined that VOC contribute to ozone formét{on through |
photochemical reactions in the atmosphere. ‘These findings were pub]isﬁed in
Air Quality Criteria for Ozone and Other Photochemical Oxidants (IV-A-17).

In this same document there are descriptions of several models which re]ate '
emissions of VOC to oxidant levels. It should be noted,hhowever, that at no:
point during this standards-setting process has EPA attempted to relate
quantitatively the emissions of VOC which would be affected to the resultant
air quality. It is sufficient for the purposes of new source standards to
aim at preventing degradation of air by new sources, knowing that emissions
of VOC contribute to ozone formation and, therefofe; degradation of the air.
Comment: ‘

One commenter in several sets of comments (IV-F-1, No.3; IV-D?43;
IV-D-28) questioned EPA's controlling ozone on the one hand while it has
work underway on the other hand to prevent the loss of ozone from the upper
atmosphere. The commenter asked how the agency could decide that chloro-
fluorocarbon or chloroform or carbon tetrachloride, for example, must be
regulated because they destroy ozone in the stratosphere and also must be
included in a category for regulatory action because they form ozone in the
troposphere. The commenter referred to 45 FR 66726 as support for his
argument,
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Response: ;
As discussed in Section 5.1, the chlorofluorocarbons, carbon tetrachlo-

ride, chloroform and other negligibly photochemically reactive compounds
remain on the SOCMI 1ist because photochemically reactive VOC's are
proceséed in producing these chemicals using fugitive emission sources. The
criteria for removing them from the 1ist would be that none of the raw
materials, additives, intermediates, or finished products is a photochem-
ically reactive VOC. Since the chemicals cited by the commenter are all
produced from photochemically reactive substances, they are covered by the -
standards. However, EPA has added provisions to the standards that would
allow an owner or operator to eliminate coverage of fugitive emission
sources that do not contain VOC.

EPA's program to control ozone depletion by chlorofluorocarbons is
described in the Federal Register notice referenced by the commenter.
Congress required that EPA undertake this control effort in the Toxic
Substances Control Act. Controlling emissions of chlorofluorocarbons and
their reactants to prevent ozone formation in the lower levels of the
atmosphere does not conflict with contro111ng‘ch]orof]uorocérbon emissions
to protect degradation of the upper levels of the atmosphere. Both purposes
are served by controlling chlorofluorocarbon emissions.

Chlorofluorocarbons (produced from such substances as perchloroethy- -
lene, carbon tetrachloride, and fluorinated derivatives of acetylene) are
not being regulated because they form ozone but because they are produced
from chemicals that form ozone in the troposphere. In any case, to the
extent that chlorofluorocarbons are controlled, the standards will reduce
the destruction of ozone in the stratosphere.
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3. BASIS FOR THE STANDARDS

Section 3 presents the basis for the final standards and summarizes
the comments and responses on the basis of the proposed standards. The
selection of the final standards is presented in Section 3.1 and the
selection of the formats of the standards is discussed in Section 3.5. The
remaining sections summarize the conclusions from the Additional Infbrmation
Document (AID) (III-B-2) on emission factors (Section 3.2), model units
(Section 3.3), and emission reductions (Section 3.4).

3.1 SELECTION OF FINAL STANDARDS
3.1.1 Basis for the Final Standards
Comment: '

Many people (IV-D-17; IV-D-24; IV-D-28; IV-D-40; IV-F?l, No.3)
commented on the basis for selection of the proposed staﬁdardé. The
commenters questioned the choice of Regulatory Alternative IV; they said
that it was not cost effective. Some of the commenters recommended the
selection of Regulatory Alternative Il; some recommended Regulatory
Alternative [II. Another commenter recommended adoption of Regulatory
Alternative Il with the addition of closed 1oop sampling systems_(part of
Regulatory Alternative IV) which he considered cost effective. Some
commenters said that the 1ncrementa1 cost effectiveness of Regulatory
Alternative IV was unreasonable.

Resgonse:

Section 111 of the Clean Air Act, as amended, requires that standards
of performance be based on the best system of continuous emission reduction
that has been adequately demonstrated, considering costs, nonair quality
health and environmental impacts, and energy requiremehts. The control
techniques for fugitive emissions have been adequately demonstrated as
discussed in Section 4, Control Technology. The magnitude of fugitive
emissions of VOC from SOCMI and the emission reduction achievable if
fugitive emission control techniques are 1mp1emented are discussed in
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Section 6, Environmental Impact. The nonair quality health and environ-
mental impacts are also discussed in Section 6 of this document and
Chapter 7 of the BID for the proposed standards.

Since proposal, EPA has decided to accept the suggestions of commenters
and focus further on cost-effectiveness in selecting the basis for the
selection of final standards. In making this decision, EPA is accepting the
suggestions of commenters to base the standards on cost-effectiveness
considerations. After considéring the cost-effectiveness of control
techniques for each fugitive emission source covered by‘the standards, EPA
analyzed the economic impact on the industry of the control techniques
selected on a cost-effectiveness basis. - _
Cost-Effectiveness Considerations. EPA analyzed the annualized cost of

controlling VOC emissions and the resultant VOC reduction for each
alternative control technigue. Costs for imp]eménting the standards are.
presented in Section 7. Emission reductions are presented in Section 6.
The control costs per megagram of VOC reduced are presented in Table 3-1 for
each fugitive emission source covered by the standards. These costs do not
represent the actual amounts of money spent at any particular plant site.
The cost of VOC emission reduction systems will vary according to the
chemical product being produced, production equipment, plant layout,
geographic location, and company preferences and policies. However, these
costs and emission reductions are considered typical of control techniques
for fugitive emission sources within SOCMI units and can be used in
selecting the level of control to be required by the standards.

Pressure Relief Devices. The annualized costs and VOC emission reductions

achieved for monthly and quarterly leak detection and repair programs (LDRP)
and for the use of control equipment (rupture disks) were determined for
pressure relief devices in gas service. As Table 3-f éhows, both the
quarterly and monthly leak detection and repair progféms-are Tess expensive
than installation of rupture disks. Leak detection and repair programs
result in average credits of $240/Mg and $150/Mg of VOC for quarterly and
monthly programs. A monthly Teak detection and repair program achieves an
additional 0.7 Mg/yr of emission reduction at a cost of $500/Mg compared to
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TABLE 3-1. CONTROL COSTS PER MEGAGRAM OF VOC REDUCED?

Fugitive ' Emission
Emission Control b - Reduction Average Incremegta]
Source Technique (Mg/yr) $/Mg ‘$/Mg

Pressure Quarter1y‘1eak detection . 4.4 ~ credit® -

relief and repair . 0

devices ‘Monthly leak detect1on 5.1 - credit™ 500

: and repair ' ‘ ‘

Rupture disks’>9 10.0 510 1200

Compressors Controlled degassing ventsf 4.0 . credit® credjtg,,~~

Open-ended 1ines Caps on open-ended Linesi+9 6.2" a00" 400

Samp]ing'Systems Closed purge sampling! 3.4 590 . 590
Semi-annual leak 171 credit® - -
detection and repair. e ‘o

~ Quarterly repair leak - 26.9 credit credit”

Valves detection and repair ' ‘ : |
Monthly Zi?k detection 33.6 62 . 480
and repai ' o
Quarterly leak detection 4.1 1200 -
and repair e

Pumps - : Monthly Ze?k detection 7.6 610 .. credit©
and repair

Dual mechanical seal T 12.6 2300 - 5600
systems vented to a flare : . -

" %osts and emission reductions based on fug1t1ve emission source counts in

Model Unit B. See Section 3.2.
bFurther discussion of control techniques can be found in Section 4.

cAverage doltars per megagram (cost effectiveness) = (net annualized cost
per component) : (annual VOC emission reduction per component). .

dIncr‘ementaldoﬂars per megagram = (net annualized cost of the control
technique - net annualized cost of the next less restrictive control
technique)} : (annual emission reduction of control technique - annual
emission reduction of the next less restrictive control technique).-

®Values indicated as a credit denote savings. The annualized savings are
presented in the text.

fContro1 technique selected as the basis for the standard.

9These would be the costs and emission reductions for those sources not
already controlled: 75 percent of the safety/relief valves per process
unit and nearly all open-ended lines are controlled in the absence of
standards.

hTh1s cost and emission reduction represent the values if open-ended 1ines
were not controlled in the absence of standards.

-

-
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a quarterly leak detection and repair program. Rupture disks achieve an
additional 4.9 Mg/yr emission reduction at a cost of $120Q/Mg compared to a
monthly leak detection and repair program. The $1200/Mg incremental cost of
achieving this 4.9 Mg/yr of emission reduction is reasorable. The 4.9 Mg/yr
is about 7 percent of the total emission that can be reduced by the
standards in a model unit B. Thus, the control equipment was selected as
the basis for the pressure relief device standard.

Compressors. Only one controT technique can be considered for compressor
seals: the installation of equipment such as control of barrier fluid
systems. As expTained in the AID, if a compressor is found .leaking, the
repair procedure would be the installation of control equipment. Because
compressors'are not generally spared, repair would be delayed until the next
turnaround, thereby reducing the effectiveness of a Teak detection and
repair program to essentially zero. The installation of control equipment
results in a cost savings of $100/Mg, indicating that the value of product
retained by controlling the barrier fluid system exceeds the cost of the
‘control equipment. This cost is reasonable, and, therefofe, control
equipment was selected as the basis for the standard for compressors.
Open-ended Lines. EPA considered caps or closures as ' A

the control technique for the standard for open-ended lines. Caps and
closures are in wide-spread use in SOCMI and are expected‘to be used even
more frequently in new SOCMI units. The cost and emission reduction
presented in Table 3-1 are the cost and emission reduction which would be
realized for open-ended lines that are not controlled. The $400/Mg cost for
controlling the fugifive emissions of VOC from dpen-ended lTines is
reasonable. ' ‘ ‘

Sampling Systems. Closed purge sampling is the control technique for the
standard for sampling systems. Closed purge éystems are becoming
increasingly common in the chemical industry. The $590/Mg cost for fugitive
emissions of VOC from sampling systems is reasonable.

Valves. Several leak detection and repair programs were considered for
valves, The programs differed in the monitoring frequency which would be
implemented. As Table 3-1 shows, the lowest average cost per Mg of VOC and
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the lowest incremental cost per Mg of VOC is associated with the quarterly
program (a cost savings of $41/Mg of VOC on the average). However, the
Targest emission reduction is associated with the monthly program at an
average cost per Mg of VOC of $62. Furthermore, the incremental cost pef Mg
VOC emissions reduced for the monthly program is $480 per Mg with an
incremental emission reduction of 6.7 Mg/yr. EPA considers these costs to
be reasonable. Therefore, EPA selected a monthly leak detection and repair
program as the basis for the standard for valves.
Pumps. The control costs incurred for each megagram of VOC emissions
reduced and emission reductions achieved were determined for two leak
detection and repair programs and the use of dual mechanical seals with
controlled degassing vents. Both leak detection and repair programs incur
Tower costs than the costs which would be incurred with equipment'inSta11a-
tion. " The Towest average’and‘incremental costs per Mg'are associated with a’
mont4ly leak detection and repair program. The monthly program achieves a
higher degree of control than the quarterly program at an incremental cost
of $25/Mg of additional VOC, but it achieves a lower degree of control than
installation of control equipment. However, even though control equipment
provides for the greatest amount of VOC reduction, the $5000/Mg incremental
cost to obtain the 5 Mg/yr is judged unreasonably high. Because the costs
for equ1pment are unreasonably h1gh monthly leak detection and repair was
selected as the basis for the standard for pumps.
Economic Impact Considerations. At proposal, an economic analysis was
performed which evaluated the economic 1mpacté of the standards. HNone of
the comments on this analysis showed significant adverse impacts on SOCMI
due to the standards. Since proposal, EPA has reconsidered the economic
impact of the standards. The results continue to show no unreasonable
impact. The economic impact analysis is discussed in Chapter 9 of the BID
for the proposed standards and in Section 7.2 of this document.
3.1.2 Other Comments Concerning the Selection of Standards
Comment:

One commenter (IV-D-17) interpreted EPA's choice of the most stringent
Regulatory Alternative to mean that EPA deemed 85 to 90 percent control
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acceptable, and, therefore, EPA chose Regulatory Alternative IV because it
achieved 87 percent control,
Response:

The commenter misinterpreted EPA's actions in choosing Regulatory
Alternative IV for the proposed standards. The choice did not depend on a
particular level of control or an a predetermined acceptable cost 1imit. As
explained before, the most stringent controls which were economically
reasonable were chosen. The controls for each Regulatory Alternative were
chosen first. Then, the expected emissions reductions and the costs were
estimated. The emission reduction estimates presented in the BID for that
level of control happened to be about 87 percent and resulted in a
reasonable economic impact. -

As indicated in Section 3.5.1, in choosing the final standards EPA has
Tooked at revised cost estimates and revised emission reduction estimates
for each fugitive emission source to which the standards would apply. The
cost-effectiveness values were considered in selecting the final standards.
After an initial selection of final standards, the economic impacts

"associated with the selected standards were analyzed and were found to be
reasonable. o
Comment:

Another comment concerned the establishment of the baseline level of
control. A commenter (IV-D-28) wrote that EPA presumes that the equipment
prescribed by the proposed rule would not be used in its absence. This
presumption is incorrect because of the greater use of these methods in new
plants than in older designs. The commenter indicated that this fact
reduces the expected benefits of the proposal. He added that EPA offers no
data on the current extent of usage for dual seals, rupture discs, or
monitoring programs. Any benefit projected as a result of implementation
is, therefore, only speculative. The commenter also stated that various
other regulations are in effect which will also control VOC emission
independently of this regulation. The use of Regulatory Alternative I,
i.e., results of no action, baseline is, therefore, incorrect.
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Response: ‘
The commenter is apparently confused about the definition.of baseline.

The baseline Tevel is representative of current industry practice. EPA's
data are very recent and do represent current industry practice. Therefore,
the baseline is appropriately chosen. :

Baseline control was discussed in the BID, p. 3-17 through 3-21.
Included is a discussion of the extent to which monitoring programs are
currently used. Information on current control levels for pumps and rupture
discs is presented in Chapter. 3 of the AID.

[t should also be noted that in the final selection of the standards,
comparisons of cost effectiveness were made on an incremental basis, not on .-
a baseline basis. Because of the method used in the final choice of the .

standards, the baseline level has little, if any effect on the selection of -

the standards.
3.2 EMISSION FACTOR DEVELOPMENT

Numerous comments® were received on the. interpretation and use of
available fugitive VOC emissions data in assessing impacts of regulatory
alternatives on SOCMI. An analysis of the available studies is presented in
the Additional Information Document (AID) for fugitive VOC emissions
(I111-B-2) released previously. The studies were compared and considered.
with regard to their applicability to fugitive emissions and to SOCMI.

As discussed in the AID, the percent of fugitive emission sources which
leak and the quantity of emissions from these leaking sources are the
primary factors which influence the quantity of VOC emissions from fugitive
emission sources.  EPA still considers data from petroleum refineries
(I1-A-26) appropriate in estimating the quantity of VOC emissions from
sources which leak, except for valves in gas service. The data from
petroleum refineries were gathered for the purpose of developing emissions
estimates from fugitive emission sources. Even‘though data gathered during
the Maintenance Study (IV-A-10) were not gathered for the purpose of
estimating emissions, they have been used to estimate emissions from valves
in gas service.

ary-p-1; I1v-D-6; IV-D-7; IV-D-13; IV-D-15; IV-D-17; IV-D-21; IV-D-26;
IV-D-28; IV-D-40; IV-D-43; IV-D-50; IV-F-1, No.l; IV-F-1, Nof3.
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THe percent of fugitive emission sources which leak was based on data
gathered during the SOCMI 24-Unit screening study (IV-A-11). The 24 units
screened are a cross-section of process units in SOCMI but are not a
representative selection of process units. Even though the 24 units
screened are not necessarily representative of all SOCMI units, EPA decided
that the percent of leaking sources determined in this study could be used
in combination with quantities of mass emissions from lTeaking sources to
develop average emission factors.

The average emission factors used in the Background Information
Document (BID) (III-B-1) are compared in Table 3-2-to those factors
developed in the AID. The complete data analysis, evaluation of studies,
and comparison of emission factors are presented in Section 2 of the AID.
Comments on the AID and EPA's responses to those comments are presented in
Appendix A.

Comment:

Several commenters (IV-D-26; IV-D-28; IV-D-13) cited a paper by
Monsanto Research Corporation (MRC) in supporting their contention that
petroleum refineries and SOCMI were different. One commenter (IV-D-28)
pointed out the fact that the report had been disregarded by EPA because the
results were not comparable.

Response:

As explained in the BID and the AID, the results of the MRC study were
analyzed. The study was performed in a manner that prevented comparisons
between it and other studies. Therefore, the results were not useful in
performing an analysis for regulatory purposes. The usefulness of the MRC
study was in the fact that it pointed out the necessity for doing more work,
which EPA did (see II-B-34 for a discussion of Timitations of the study).
Comment:

Two commenters cited work done in their own plants (IV-D-6; IV-D-13)
showing leak frequencies for an acrylonitrile unit and a chlorinated hydro-
carbon unit which were lTower than leak frequencies determined in petroleum
refineries.
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- TABLE 3-2. COMPARISON OF EMISSION FACTORS, kg/hr/source

Source AID BID
Pumps - Tight T1iquid 0.0494 0.114
= heavy liquid 0.0214 0.021
Valves - gas- ~ 0.0056 0.0268
- Tight Tiquid 0.0071 1 0.0109
- heavy 1iquid 0.00023 0.00023
Compressors 0.228 0.636
Pressure relief devices - gas ~ 0.104 0.16
Flanges | 0.00083 0.00025
Oper-ended Tines 0.0017 0.0023
0.0150 0.0150

Sampling connections
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One of the commenters (IV-D-13) sajd that studies done in his own plant
showed emissions from pumps to range from 6.8 to 9.5 g/hr. He.pointed out
that both these estimates are significantly different from EPA's rate of
120 g/hr. |
Response:

It is certainly conceivable that these lower leak frequencies and
emission rates exist. As discussed in the AID, SOCMI contains units with
very low fugitive emission rates and units with very high fugitive emission
rates. Individual units would be expected to fall within a range of leak
freguencies and mass emission rates. The selection of leak frequency and
leak rate information to be used as the basis for estimating impacts of the
standards on SOCMI are discussed in detail in the AID.

Comment: X

Inherent differences in the operations and the materials handled were
also offered as supporting arguments for SOCMI's being different from
petroleum refineries. As an example of the differences between refinery and
SOCMI plants, one commenter (IV-D-15) cited the large number of sources
tested in SOCMI that had visible solid residue. Such residue was considered
an indication of possible leaks, but no VOC emissions were measured.

Another comment letter (IV-D-17) said because of the broad spectrum of
materials within SOCMI, having a wide variation in physical and chemical
properties, the emission rates would be expected to vary from SOCMI sector
to sector as well as from the refining industry rate.

Another commenter (IV-D-6) cited differences in toxicity and hazardous-
ness of SOCMI chemicals as compared to refinery streams. With chemicals,
the commenter said, the exclusion of 02 and explosive concerns dictate
operating and design practices. In SOCMI facilities the toxicity of
chemicals often controls design and operating practices. These design and
operating practices, he said, are even more different because they are
influenced by OSHA regqulations.

~ Another commenter (IV-F-1, No. 3) said refineries are characterized by
much more strenuous conditions, larger equipment, higher temperatures, and
outdoor continuous processes. The chemical industry on the other hand was
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said to be characterized by smaller batch-type equipment, indoor operation,
more valuable products, and less strenuous conditions. Another commenter
(1V-D-21) added that these differences are borne out in EPA's own data. He
said leak frequencies for high volume SOCMI chemicals such as ethylene are -
somewhat similar to refinery data. According to the commenter, smaller
volume chemicals often produced in batch operations, such as ethylene
dichloride processes, have significantly Tower emission. rates.

Another commenter (IV-D-13) said the value of products in SOCMI is
higher than the value of products in refineries; therefore, the fugitive |
losses are kept under better control in SOCMI. >

Response:
As the commenters pointed out, there are some apparent differences ~

between petroleum refinery and SOCMI data. These apparent differences may

be due to reasons suggested by the commenters or to other unknown reasons. °
As stated in the AID, the reasons for the differences are not clear. There
is not conclusive evidence to show why such differences are seen. The
reasons cited by the commenters are generalizations which do not adequate]y
describe differences between the industries. Many SOCMI processes are
outdoor, high-temperature high-pressure processes.

‘No matter what the reasons are that the most recent data suggest Tower
emissions from SOCMI, EPA recognized the difference and the estimates of
impacts of the standards have been revised.‘ In general, the comparison
between SOCMI and petroleum refineries is not appropriate; The determina-
tion of best demonstrated technology was performed separately for the two
industries. Since the determinations of what constitutes best demonstrated
technology were performed independently for the two industries, comparisons
of the two industries do not yield useful information.

Comment: 7 7 . ‘

One commenter (IV-D-6) noted an apparent error in the data interpreta-
tion in the EPA data base. He pointed out that different values of K, the
factor used to correct the units for variables in the emission rate
equation, is reported by the EPA contractor in separate documents. The
commenter indicated that these values are different from those used by his
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company. He stated that if these erroneous factors have been used, the
reported emission rates are five times higher than actual. The commenter
added that evaluation of pump seal literature suggests that this error
exists throughout the entire data base. ‘

Another commenter (IV-D-21) wrote that EPA has used inconsistent and,
in some cases, inaccurate conversion constants (Kl) in evaluating both the
SOCMI and refining study data. He charged that these inaccuracies and
inconsistencies call into question the validity of both the refining and
SOCMI data used as the basis for the proposed NSPS,

Response:

As noted in Docket Item Entry IV-B-7, the computations have been
checked and the rates calculated in the refinery assessment study are
correct. Unfortunately, the equation as written on'page 124 of Appendix A
of the refinery assessment report (EPA-600/2-80-076b) contains several -
errors. The corrected equation is printed below.

CORRECTED EQUATION FOR HYDROCARBON EMISSION RATE

_ KQPMA (C
T

E s Ca)H

H

where ‘
EH = hydrocarbon emission rate, methane and/or nonmethane, 1b/hr

K =2.75 x 106, conversion factor

Q = flow rate of gas through sample train, CFM

P = sampling systém pressure at the dry gas meter, in. Hg
MA = molecular weight of the air/hydrocarbon gas mixture

T = tempefature of the gas stream at the dry gas meter, K

C. = concentration of methane/nonmethane hydrocarbon in the
gas sample from the sampling train, ppm by weight

C_ = concentration of methane/nonmethane hydrocarbon in the
ambient air, ppm by weight

EPA has reviewed these computations and is satisfied that they are correct.
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3.3 MODEL UNITS

The model units developed for SOCMI serve as the basis for aggregating
emissions estimates to evaluate the overall impact of regulatory alterna-
tives. They also provide a means of estimating nationwide impacts. A few
commenters? guestioned the development of model units based on process
complexity instead of production rate.

‘_The basis for development of the model units was detailed in the AID.

A comparison was made between the equipment counts in the units screened in
the -SOCMI' 24-unit screening study (IV-A-11) and in the model units. EPA did
not change the model units presented in the BID. But EPA did revise some
equipment counts to represent the current level of emissions control
reported in SOCMI and to clarify some previous confusion. Comments on the
development of model units presented in the AID and EPA's responses to those
comments are included in Appendix A. The model units used in the BID and
thosa presented in the AID are compared in Table 3-3. The equipment counts
embodied in the model units are used with the emission factors in Table 3-2
to determine the environmental impacts presented in Section 6.
3.4 EMISSION REDUCTIONS

The effectiveness of the standards is evaluated, in part, by the
emissions reductions achievable by the various regulatory options for the
different fugitive emission sources in SOCMI. ~The control techniques
comprising these options are discussed in Section 4. The basis for
estimating the effectiveness of control techniques was presented in detail
in Section 4 of the AID. Comments on the technical analysis presented in
the AID and EPA's response to those commenters are included in Appendix A.

Key elements in the standards are leak detection and repair programs.
Such programs are useful in reducing emissions from valves and pumps. The
technique used in estimating the effectiveness of these programs in the BID
was based primarily on some engineering judgments éoncerning occurrence,
recurrence, and repairability of leaking valves. .

During the development of these standards, additional data were
gathered to permit an improved evaluation of these phenomena with respect to
reducing fugitive VOC. An evaluation was made of the available data on leak

41y-D-38; IV-D-40.



TABLE 3-3.

EQUIPMENT COUNTS FOR FUGITIVE VOC EMISSION SOURCES IN SOCMI MODEL UNITS

Number of fquipment Couponentsb

BID Analysis

Revised Analysis

1-t

v

Model Unit Model Unit Model Unit Model Unit Model Unit Model Unit
Equipment Component? A B c A B c
Pump Seals
Light Liquid Service
Single mechanical 5 19 60 5 19 60
Dual mechanical 3 10 3 k] 10 31
Sealless 0 1 1 0 1 1
Heavy Liquid Service
Single mechanical 5 24 13 5 24 13
Packed 2 6 20 2 [ 20
Valves
Vapor service 920 365 1117 99 402 1232
Light Viguid service 84 335 1037 131 524 1618
Heavy 1iquid service 84 335 1037 132 524 1618
Safety/relief valves
Vapor service 11 42 130 ne ¢ 130°
Light 1iquid service 1 4 13 1 4 13
Heavy tiquid service 1 4 14 1 ] 14
Open-ended 1ines 1049 a1sd 12179
Vapor service 9 37 115
Light 1iquid service 47 189 £81
Heavy liquid service 48 189 681
Compressor seals 1 2 8 1€ 2® qe
Sampling connections 26 104 320 f
Cantrolled 19 18 240
Uncontrolled 7 26 [:1i]
Flanges 600 2400 7400 600 2400 7400

aEquipmerit components in VOC service only.

52X of existing units are similar to Model Unit A.
33Y of existing units are similar to Model Unit B.
15% of existing units are similar to Model Unit C.

cSeventy-five percent of gas safety/relief valves are assumed to be controlled at baseline; therefore, the emissions
estimates are based on the following counts:

A,3; B,11; C,33.

dAl'l open-ended 1ines are considered together with a single emission factor; 1003 are controlled at baseline.

" ®Emission factor estimate incorporates 60 percent control; cost estimates are based on the following counts: A, 0.4;

B, 0.8; C, 3.2.
151 controlled.



occurrence, recurrence, and repair effectiveness in the AID. In addition, a
model based on recursive equations (LDAR) was developed for evaluating leak
detection and repair programs (IV-A-22). In the AID, this model was
compared to the model used in the BID (ABCD) and to the BID model with an
improvement suggested by industry commenters. EPA determined that the LDAR .
model more appropriately represented the leak detection and repair pfograms
that are part of the SOCMI standards.

In order to evaluate the effectiveness of leak detection and fepair
programs for pressure relief devices, some estimate of the efficiency of
these programs must be made. The LDAR model, presented in the AID, is a
better indicafor of effectiveness for leak detection. and repair'progﬁams
than the approach used in the BID for'estimating program effectiveness.
However, the LDAR model, which was used for valves and pumps, réQuirés
occurreﬁce and recurrence rates, which were not determined for pressure
relief devices. The ABCD model presented in the BID was based on estimates
that may not be representative of the actual situation, considering the '
comparison of the results of these models for valves and pumps. Therefore,
. the LDRP effectiveness for pressure relief devices was estimated'using the
" effectiveness for gas service valves based on the LDAR model multiplied by
the ratio of the effectiveness for pressure relief devices based on the ABCD.
approach to effectiveness for gas service valves based on the ABCD approach
(1V-B-19). '

The efficiencies of controlling the other emission sources were not
changed from the ones presented in the BID. The control effectiveness of
the technigues on which the emissions reductions are based are summarized in
Table 3-4. These values are used in Section 6 to determine the overall
effectiveness of the standards in reducing fugitive VOC emissions.

3.5 FORMAT OF STANDARDS

Comments on the format of ‘the standards inciuded several requests for

requlations in different formats. These requests included:
e performance standards for valves
e eguivalent equipment and work practice standards for valves
e work practice standards for pUmps
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TABLE 3-4, SUMMARY OF CONTROL EFFECTIVENESS FOR SOCMI FUGITIVE EMISSION SOURCES

Emission Source

Type of Standard

Control Technique Applied

Control Effectiveness
(decimal percent)

Pump seals
- light 1iquid

Valves
- gas
- Tight Tiquid
Pressure relief devices
- gas

Open-ended Tines
- all services

Compressor seals

Sampling connections

Control device

Work Practice

Work Practice

Work Practice

Performance

Equipment

“Equipment

Equipment

Design

Monthly leak detection and
repair

Monthly leak detection and
repair -

Monthly leak detection and
repair

Tie to flare; rupture disk

Caps, plugs, blinds

Mechanical seals with vented
degassing reservoirs:

Closed purge sampling systems

Incinerator, vapor recovery
system, flare

0.61

0.73
0.46
1.0

1.0
1.0

1.0°
0.952

here a control device is applied as supplement to equipment, e.g. for compressor seals, the
control effectiveness of the equipment is reduced from nearly 100 percent by the 95 percent
effectiveness of the control device.



e performance standards for pumps and compressors

e performance standards for sampling systems . _
Other comments regarding format of the standards included one concerning
comp]exityiof the standards, several suggesting.that concentration Timits
are a performance standard format, and one requesting separate standards for
separate equipment types.
3.5.1 Performance Standards for Valves

Comment:

- Two commenters (IV-F-1, No.4; IV-D-21) requested that a performance
standard be set for valves in addition to the work practice standard.
Response: .

A performance standard offers more flexibility to industry and, in
that regard, allows for more innovative control techniques. However, as
explained in the preamble to the regulation (46 FR 1136), for most SOCMI
fug’'tive emission sources, it is not feasible to prescribe an emission limit
performance standard. Except in those cases in which a standard can be set
at "no detectable emissions," the only way to measure emissions from SOCMI
fugitive emission sources such as valves would be to use a bagging technique

* for each of the valves in a process unit. The great number of valves and

their dispersion over large areas would make such a requirement economically
impracticable. Therefore, EPA did not select this format for the standards.
Another approach to prescribing a performance standard would be to
specify a number or percent of fugitive emission sources (valves) that would
be allowed to leak. This approach would be more qualitative than an
approach based on quantitative emission measurements such as bagging. This
format would be based on a leak frequency limit rather than an -emission
1imit and would have some of the same benefits of flexibility. Theé only
fugitive emission source for which a leak frequency limit would be
applicable is valves because other fugitive emissions are too few in number
to allow a meaningful percent to be determined. The variability in the
percentage of valves leaking among process units precludes the setting of an
allowable percentage of valves leaking which could be achieved by all -
process units within SOCMI (see Section 14). This variability is observed
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even among units in which leak detection and repair programs are being
implemented. Even so, establishing an allowable percentage of valves
leaking may be feasible for some process units. EPA has effectively |
provided the flexibility afforded by a performance standard while allowing
for the variability within the industry, by providing an alternative
standard which is an allowable percentage of valves leaking. Alternative
standards are explained in more detail in Section 14. '
Comment :

One commenter (IV-F-1, No.4), in requesting that a performance standard
be set for valves in addition to the work practice standard, recommended a
Teak frequency of 2 percent be considered as equivalent to the standard as
proposed. He cited work by Snee and Kittleman of DuPont as the basis for
the 2 percent figure.
Response: ,

Mr. Kittleman and Dr. Snee have been very active proponents of the use
of statistical sampling plans called skip-period plans (II-B-26; II-D-87;
IV-D-1). One of the requirements of the plans is the establishment of a
"good performance level." Based on data presented in the SOCMI BID for
quarterly monitoring, they have recommended that a leak frequency of
2 percent be considered a good performance level for such plans. The
commenter is recommending that this recommended good performance level be
adopted.as the compliance level for a performancé standard which specifies
an allowable percentage of valves leaking. |

A good level of performance based on the percent of valves found
leaking cannot be established for all process units. But it may be
achievable by some units and may be readily achievable by employing a less
frequent Teak detection and repair program than {s required under the
non-optional standards. Therefore, EPA has set an allowable percentage of
valves leaking for the alternative standard at 2 percent. Alternative
standards are discussed in detail in Section 14.

While agreeing with Mr., Kittleman and Dr. Snee that the compliance
Tevel should be 2 percent, EPA differs in the manner in which the
determination was made. Using the estimates for occurrence and recurrence
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of valve leaks presented in the BID, (p.4-10), Mr. Kittleman and Dr. Snee
compared the estimates of initial leak frequency and leak frequency after a
quarterly leak detection and repair program had begun to arrive at

90 percent reduction in the number of leakers. They assumed this level of
control as an acceptable 1evé1 which should be targeted. The quarterly
comparison was chosen from a table showing monthly, quarterly, and -annual
estimates. The estimates were made solely for purposes of comparison of
regulatory alternatives and were based on engineering judgment. They were
not presented as acceptable or actual Tevels.

The standards for valves are based on a monthly leak detection and -
repair program. Using the LDAR model (IV-A-22) for leak detection and
repair programs, EPA examined the cost and effectiveness of monthly programs
applied to process units exhibiting various leak frequencies for valves.-
Leak frequencies associated with high cost effectiveness were identified.-
And the corresponding statistical level of performance was computed.- The-
compliance level of 2 percent that is the basis of the alternative standards -
was selected to exempt units exhibiting Tow leak frequencies and
consequently high cost/effectiveness ratios. '

Comment: .
Another commenter (IV-D-21) who requested a performance standard for
valves wrote that the proposed work practice standards fail to provide for -
innovative technology and fail to provide true incentives to reduce VOC
fugitive emissions. He said that a facility would be judged in compliance
if all monitoring was performed, all records kept, and all reports made even
if all monitored equipment was found to leak at each subsequent -inspection.
The commenter concluded that the work practice approach would not result in
significant control of VOC fugitive emissions.

Response:

EPA believes that effective emission reductions can be achieved through
the required work practices. Records of the activities performed under such
a standard will serve as an indicator of the diligence.of the. owner or
operator in performing the required work practices. Using these records as
an indicator, compliance with the work practices can be judged. The
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commentér is correct in stating that using the work practice standard
approach, a unit would not be in violation if a leak were found. Rather,
the unit c]éar]y would be in violation if no attempt was made to repair it.
This reguirement for repair is the incentive for reducing emissions. Test
results (IV-A-10) show that attempting repair of leaking valves results in
71 weight percent reduction in emissions. Furthermore, successful repair of
Teaks (i.e., reducing the screening value below 10,000 ppmv) reduced mass
emissions by 98’percent and even unsuccessful repair (i.e., attempted repair
not reducing the screening value below 10,000 ppmv) reduced mass emissions
by 63 percent. Therefore, effective emission reduction is expected under
the work practice standard.

EPA has provided two alternative standards for valves (see Section 14),
These alternative standards provide flexibility to the owner or operator in
meeting good performance levels based on the number (or percent) of leaking
valves found in a process unit. They are similar to performance standards
in providing initiatives for innovative control techniques. The owner or
operator may use any other program for leak detection and repair, provided
equivalency with the valve standards is established.

Comment:

One commenter (IV-D-17) recommended a performance standard in the form
of a required percentage of reduction in fugitive VOC emissions. He
reasoned that this approach would allow a unit to develop a program incor-
porating equipment or monitoring or both to achieve the required reduction
at the least cost. He referred to this approach as the "bubble concept."
The commenter noted that the relationship between screening values and
emission rates could be used to determine total emissions and emission
reductions. |
Response:

A major goal of the SOCMI fugitive VOC NSPS is to reduce emissions of
VOC from all fugitive emission sources throughout the industry. Since these
are new source standards, an inherent purpose is to build new process units
that would have Tow emissions. To implement a performance standard based on
a percentage reduction in fugitive VOC emissions, the total uncontrolled
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emissions for the new process unit would need to be determined. This
procedure seems inappropriate for a new process unit that, in order to meet
the objectives of these standards, would have incorporated some fugitive
emissions control devices in the original design. Under the suggested
performance standard, a new process unit that incorporates effective
fugitive emissions control features into its original design would be
penalized by having to meet a more stringent emissions level than a process
unit that did not include such controls originally.

As discussed in the proposal and in the previous responses, a perfor-
mance standard for valves was not possible as the basis of the standards for
valves. EPA has provided an alternative standard for valves that-allows a
unit to meet and maintain a performance level of 2 percent valves leaking
(see Section 14). EPA believes this alternative standard provides the type
of standard recommended by the commenter. )

The commenter also suggested using the relationship between screening
value and emission rate to determine emissions and emission reductions.
These relationships were developed for all sources in petroleum refineries
" and for pumps and valves (gas and light liquid) in SOCMI. The uncontrolled

- emissions on which the suggested performance standard would be based would

- have to be determined for each affected unit. Determining total emissions

in this manner would be extremely time consuming and-the results would be
inaccurate. Furthermore, SOCMI represents a wide variety of processes, and
results of fugitive emissions studies indicate that emissions (leak
frequency and emissions rate) vary with process type (IV-A-14). EPA has
considered this variability in emissions characteristics by source and
process in setting the standards. Flexibility in the emissions control
techniques is provided by considering each source individually and providing
a format appropriate to that source (see other responses in this section).
For example, alternative standards for valves have been provided that permit
a process unit to comply with a performance standard based on the percentage
of leaks in the unit.
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3.5.2 Equivalent Equipment and Work Practice Standards for Valves

Comment : _

One commenter (IV-F-1, No.4) recommendéd that if a performance standard
for valves is not possible, at the least, equipment and equivalent work
practice standards should be set. He said that allowing equivalent
compiiance alternatives would allow the industry the flexibility necessary
to design and implement the most efficient and economical compliance
programs.

Response:

As previously discussed, compliance with a performance standard for
valves is not being required. The alternative standards for valves (see
Section 14), however, do provide a performance standard as requested by the
commenter. In addition, an alternative work practice standard provides for
a statistical skip-period leak detection and repair program. The plans
would allow skipping inspections as long as a good performance level has
been maintained for a series of inspections and continues to be maintained
at each subsequent inspection.

An equipment standard for valves was considered as explained in the
preamble to the proposed regulation (46 FR 1145). Leakless equipment, such -
as diaphragm valves and bellows-sealed valves were not selected as the
standard for valves because of their limited applicability. However, as.
noted, use of these valves would be at least equivalent and is allowed.
Valves of this type would be required to operate with no detectable
emissions and would be subject to an annual performance test, but they would
be exempt from the monthly leak detection and repair requirements for
conventional valves. :

3.5.3 Work Practice Standards for Pumps and Compressors

Comment:

Several commenters requested that an alternative work practice standard
be set for pumps and compressors (IV-F-1, No.4; IV-D-17; [V-D-16; IV-D-17).
The commenters cited flexibility, efficiency, and economics as reasons for
the request.
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Response:
EPA has determined that a work practice standard for pumps which

requires monthly leak detection and repair within 15 days is a reasonable
alternative to dual seals equipped with a non-VOC barrier fluid system. The
technical applicability of such programs for pumps is discussed in
Section 4. The effectiveness and cost of Teak detection and repair programs
for pumps were examined in the AID (III-B-2). o
EPA also considered a work practice standard for compressors. Examina-
tion of information on existing compressors indicated mdst Qere already
“using. the required equipment and only retrofits of seals to existing
reciprocating equipment would be technically impractical (see Section 4.12).
The number of compressors in a process unit was small compared to the number
of pumps as well, and compressors did not generally have spares. The
absence of a spare would make repairs difficult, if not impossible, without
a unit shutdown, and aliowing a compressor to Teak until shutdown would
severely reduce the effectiveness of a leak detection and repair program.
EPA concluded that the equipment standard proposed for compressors would
provide the highest degree of control at a reasonable cost and the equipment
* standard was selected as the final standard.
. 3.5.4 Performance Standards for Pumps and Compressors

Comment:

Several commenters requested a performance standard for pumps and
compressors (IV-D-6; 1V-D-20; IV-D-17). The reasons given 1nc]uded
flexibility, efficiency, and cost-effectiveness.

The wide variability within the industry was cited by one of these
commenters (IV-D-6) as one reason why a single standard was fechnica]]y
infeasible. Another reason given by this commenter for a performance
standard was that it would make the VOC requlations compatible with OSHA
actions and prevent duplication of federal activities and needless cost to
industry. The same commenter cited an example for an acrylonitrile plant.
owned by his company where the equipment standards as proposed for pumps
would be difficult to comply with.



Response:
As noted in the preamble to the proposed regulations (46 FR 1143-1145),

performance standards based on emission 1imits were not possible for pumps
and compressors because of technological and economic limitations. More-
over, it was not possible to set concentration 1imit performance standards
based on concentration limits. Even pumps and compressors using the
equipmeht required by the standards have the potential to leak and any leak -
would be a violation of such a performance standard. Additionally, there
are too few pumps and compressors to set a meaningful percent leaking
performance standard, ‘

EPA has provided a work practice standard for pumps and has established
the equipment standards as alternative control techniques for pumps. In
addition, the equipment standards as proposed allow for several options.
Dual mechanical seals of any configuration with pressurized or non-pres-
surized barrier fluid systems or an enclosed and vented seal area were all
offered for pumps. Compressors can be controlled by using any type seal
with a barrier fluid or enclosed and vented seal areas.

EPA believes that the standards for pumps and compressors are
reasonable and allow all owners or operators of affected facilities to
comply. The standards incorporate provisions for complying by using
sealless equipment, -dual seals with barrier fluid systems, or vented seal
areas without requesting permission or an equivalency determination. EPA
has also provided equivalency procedures for these standards that permit an
owner or operator of a process unit to comply with other requirements if the
other requirements are shown to provide emissions reductions equivalent to
the required equipment standards. The technical problem cited by the
commenter in Docket Item No. IV-D-6 is addressed in Sections 4.8 and 4.12.
3.5.5 Performance Standard for Sampling Systems
Comment:

One commenter (IV-D-6) recommended that a performance standard be
established for sampling systems. He felt there were better methods of
sampling which could not be used under the proposed regulations which could
be used without discussion if a performance standard were established.
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Response:
As explained in the preamble to the proposed standards (46 FR 1145), an

emission Timit was not specified because measuring mass emissions from each
sampling system would require bagging each system, a measurement method
which is time-consuming, costly, and impractical. The standard for
emissions from sampling systems concerns the material purged prior to
collection of the sample; it does not cover the sample material. Emissions
from this purged material cannot be easily measured. Furthermore, a no
detectable emissions Timit is not feasible because some VOC could be emitted
during the transfer of sample to a collection device or during its disposal.

The standard for sampling systems was proposed as an equipment
standard. The final regulation has been modified slightly to take the form
of an operational standard. Essentially, any sampling system which collects
purged material and returns it to the process or disposes of it properly and
whicli eliminates emissions of purged material to the atmosphere would be
acceptable.. EPA recognizes the fact that some VOC may be emitted when
disconnecting a sample container. These small amounts of emissions are -
allowed, but the sample purge must be destroyed or recycled to the process.
Discarding the sample purge .to an open drain system is not allowed under the
standards. Sampling systems are treated in more detail.in Section 4.9.
3.5.6 Emission Limit vs. Concentration Limit

Comment: )
Several commenters- (IV-D-16; [V-D-7; IV-D-17) pointed out that a
performance standard need not be in the form of an emission limit. They said
that a performance standard could also take the form of a concentration
Timit.

Response: ' :

Performance standards establish.a numerical emission Timit that place
an upper 1imit on the amount of pollutant mass allowed from a source. The
amount of mass is generally set as a mass rate per unit time, as a mass per
unit of production, or as a mass per unit of exhaust gases (concentration).
In some cases, these Timits can be closely correlated with»other measure-
ments such as opacity as is the case for particulate matter. Opacity and
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masé emission rates are related by physically measureable parameters found
in exhaust gases from many industrial processes. These parameters can be
reasonably defined for opacity and mass emission rates.

These parameters are not precisely defined for concentrations measured
by Reference Method 21 and fugitive emission rates. The variability among
process units makes it impracticable to set a 1imit or allowable percent
leaking for all emission sources. It may be practicable to'set a Tower
1imit for valves, however, to remove unreasonable costs. If the variability
for valves is controlled by operators to reduce the Tonger-term average
percent leaking to less than 2.0 percent, then routine monthly Teak detec-
tion and repair have unreasonable costs. And a performance level can be
established to exclude units with too few Teaks for control with reasonable
cost. Therefore, a performance standard generally is not technically
practicable for many sources of fugitive emissions, but it is possible to
set a Tower 1imit which excludes Tow-leaking plants.

The intent of the standards is to reduce fugitive VOC emissions by
finding and repairing fugitive emission leaks or preventing :them from
occurring. It is not the intent to allow fugitive emission sources to
continue leaking, thereby emitting VOC. Standards have been provided that
allow the owner or operator to meet the objectives of the standards with a
variety of control options. For example, EPA has provided a performance
standard for valves by setting a performance level of 2 percent leaking that
can be met as an alternative to the normal valve standard. - EPA believes
that this was what the commenter was seeking in making his recommendations.
3.5.7 Complexity of the Standards
Comment:

One commenter (IV-D-11) asked that the regulations be simplified. He
asked if the desired objectives could be achieved with simpler requlations.
Response: |

The basic concept underlying the fugitive VOC emission standards is one
of finding leaks and repairing them or of preventing them from occurring.
The concept is simple and no one has challenged the desirability or appro-
priateness of this philosophy. Complexity arises in incorporating this
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philosophy in the regulatory framework. For regulatory purposes, it is
necessary to lay out rules governing methods, frequency, and degree of
control. It is also necessary to write the rules in sufficient detail to
prevent misunderstandings between industry and EPA. The required detail is
increased by considering the range of affected facilities to which the
standard applies. Still further complexity is introduced in endeavoring to
fit the requlation to various situations which provide more effective
control than the requirements in the standards, and thereby allow industry
sufficient flexibility.

An optimum balance between simplicity and flexibility is desirable.
EPA has sought to achieve this balance in the standards. For example, since
proposal, EPA has provided a work practice standard for pumps and has
simplified and clarified alternative standards for valves.
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4, CONTROL TECHNOLOGY

This section addresses comments received on the technical aspects of
the control technologies considered for reducing fugitive VOC emissions from
SOCMI. Twelve technology areas are discussed in the following sections:

4.1 Flares B

4,2 Leak Detection and Repair Programs

4.3 Leak Definition ‘ ‘

4.4 Safety Considerations

4.5 Pressure Relief Devices

4.6 Combustion Device

4.7 No Leak Equipment

4.8 Dual Seals

4.9 Sampling Systems

4,10 Closed Vent System

4_11 Open-ended Lines

4,12 Reciprocating Pumps and Compressors

4.1 FLARES .

Several commenters expressed the desire to use flares as alternatives
to enclosed incinerators or vapor recovery systems. The comments focused on
six areas of concern: (1) data base support of Tow flare efficiency;

(2) high efficiencies reported for flares on refinery gases; (3) alternative
flare designs for 10&-f1ow appTications; (4) safety considerations in »
choosing control systems; (5) eduiva]ency; and (6) Executive Order 12291.
Each of these areas is discussed in the fo11owin§'comments and responses.
But an explanation of EPA's analysis and final decision on flare usage for
fugitive VOC control is presented first because all the responses to the six
areas of concern are prefaced by this analysis and final decision.

At proposal, flares were not considered an acceptable control option
for elimination of fugitive VOC emissions. The results of studies that were
available were considered inapplicable to the streams to be controlled in



SOCMI. In some studies the flare design was not representative of flares in
the industry. In others the analytical method was questionable. At that
time no approved method for measuring flare efficiency (evaluating flare
performance) was available .

Theoretical calculations indicated that flare efficiency could be as
low as 60 percent for destruction of VOC in low-flow intermittent streams
sent to a large flare. This efficiency was cited in several background
documents (Ethylbenzene/Styrene, Benzene Fugitive, SOCMI Fugitive VOC) and
served as a primary consideration in not allowing the general use of flares.
However, this theoretical computation was based on assumptions that may not
be applicable to the design situation under study.

The use of flares, therefore, was reconsidered for the SOCMI standards.
Commenters pointed out potential operational difficulties associated with
the use of incinerators that could be avoided with the use of flares. A
major difficulty seen was in designing systems for the low-volume and
intermittent flow to the control device. In addition, consideration was
given to the extensive use of flares by industry to handle emergency
releases. Since flares are currently in widespread use in SOCMI, they.
represent a large investment in control by the industry.

The following presents a review of flares and operating conditions used
in five studies of flare combustion efficiency. Each study can be found in
complete form in the docket. '

Palmer (IV-M-8) experimented with a 1/2-inch ID flare head, the tip of
which was located 4 feet from the ground. Ethylene was flared at 50 to
250 ft/sec at the exit, (0.4 x 106 to 2.1 x 106 Btu/hr). Helium was
added to the ethylene as a tracer at 1 to 3 volume percent and the effect of
steam injection was investigated in some experiments. Destruction
efficiency (the percent ethylene converted to scme other compound) was
97.8 percent. o

Siegel (IV-D-17) made the first comprehensive study of a commercial
flare system. He studied burning of refinery gas on a commercial flare head
manufactured by Flaregas Company. The flare gases used consisted primarily
of hydrogen (45.4 to 69.3 percent by volume) and 1ight paraffins (methane to
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butane). Traces of HZS were also present in some runs. The flare was
operated from 0,03 to 2.9 megagrams of fuel/hr (287 to 6,393 1b/hr), and the
maximum heat release rate was approximately 235 x 106 Btu/hr. Combustion
efficiencies (the percent VOC converted to COZ) averaged over 99 percent.
Lee and Whipple (IV-M-18) studied a bench-scale propane flare. The
flare head was 2 inches in diameter with one 13/16-inch center hole
surrounded by two rings of 16 1/8-inch holes, and two rings of 16 3/16-inch.
holes. This configuration had an open area of 57.1 percent. The velocity °
through the head was approximately 3 ft/sec and the heating rate was
0.3 M Btu/hr. The effects of steam and crosswind were not investigated in -
this study. Destruction efficiencies were 99.9 percent or greater. '
Howes, et al. (IV-A-27) studied two commercial flare heads at
John Zink's flare test facility. The primary purpose of this test (which
was sponsored by the EPA) was to develop a flare testing procedure., The
commercial flare heads were an LH air-assisted head and an LRGO (Linear
Relief Gas Oxidizer) head manufactured by John Zink Company. The LH flare
burned 2,300 1b/hr of commercial propane. The exit gas velocity based on
the pipe diameter was 27 ft/sec and the firing rate was 44 x 106 Btu/hr.
The LRGO flare consisted of 3 burner heads 3 feet apart. The 3 burners
combined fired 4,200 1bs/hr of natural gas. This corresponds to a firing
rate of 83.7 x 106 Btu/hr. Steam was not used for either f1are; but the
LH flare head was in some trials assisted by a forced draft fan. Combustion
efficiencies for both flares during normal operation was greater than
99 percent.
An excellent detailed review of all four studies was done by Joseph,
et al. (IV-M-20), and a summary of the studies is given in Table 4-1. A
fifth study by McDaniel, et al. (IV-A-32) determined the influence on flare
performance of mixing, Btu content and gas flow velocity. A steam-assisted
flare was tested at the John Zink facility using the procedures developed by
~Howes. The test was sponsored by the Chemical Manufacturers Association
(CMA) with the cooperation and support of the EPA. A1l of the tests were
with an 80 percent propylene, 20 percent propane mixture diluted as required
with nitrogen to give different Btu/scf values. This was the first work
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TABLE 4-1. FLARE EMISSION STUDIES COMPLETED AS OF OCTOBER 1982
Thgoughput Flare

Investigatlor Sponsor Docket No. Flare Tip Design Flared Gas 10" Btu/hr Effliciency %
Patmer (1972) E.1. du Pont 1V-M-8 0.5" dfa. Ethylene 0.4 - 2.1 97.8 - >99
lee R Whipple (1981) Union Carbide 1V-M-18 Discrete Hales in Propane 0.3 >99.9

2" dla, cap.
Siegel {1980) Ph.D. Dissertation 1v-D-17 Comnercial Design «50% H, plus 49 - 178 >99

University of Karlsruhe (27.6" dia. steam) T1yht ﬂydro-
carbons

tlowes et al, (1981) EPA 1V-A-27 Conmerctal Design Propane 14 >99

(6" dia. air assist) ‘

Commercial Design H.P, Natural Gas 28 (per tip) >99

(3 tips @ 4" dia.) -
McDantel et al. (1982) (CMA-EPA 1V-A-32 Cormercial Design Propylene 0.01 - 57 83 - 99.9
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which determined flare efficiencies-at‘a variety of nonideal conditions
where Tower efficiencies had been predicted. A1l previous tests were of
flares which burned gases which were very easily combustible and did not
tend to soot. This was also the first test which used the sampling and
chemical analysis methods developed for the EPA by Howes.

The steam-assisted flare was tested with exit flow velocities ranging
from 0.02 to 60 ft/sec, with Btu contents from 200 to 2,183 Btu/scf and with
steam to gas (weight) ratios varying from O (no steam) to 6.8611. Steam-
assisted and air-assisted flares were tested with fuel gas heat contents as
low as 300 BtU/scf. Flares without assist were tested down to 200 Btu/scf.
This efficiency was also found to be achievable for air-assisted flares
combusting gases with heat contents over 300 Btu/scf and with exit gas
velocities below a maximum value (depending upon the heat content of the gas
stream). Al1 of these tests, except for those with very high steam to gas
ratios, showed combustion efficiencies of over 98 percent. Flares with high
steam to gas ratios (about 10 times more steam than that required for
smokeless operation) had lower efficiencies (69 to 82 percent) when
combusting 2,183 Btu/scf gas.

After consideration of the results of these five tests, EPA has
concluded that 98 percent combustion efficiency can be achieved by steam-
assisted flares with exit flow velocities less than 60 ft/sec combusting
gases with heat contents over 300 Btu/scf and by flares operated without
assist with exit flow velocities less than 60 ft/sec gases with heat
contents over 200 Btu/scf. Flares are not normally operated at the very
high steam to gas ratios that resulted in low efficiency in some tests
because steam is expensive and operators make every effort to keep steam
consumption Tow. Flares with high steam rates are also noisy and may be a
neighborhood nuisance.

EPA has a program under way to determine more exactly the efficiencies
of flares used in the petroleum/SOCMI industry and a flare test facility has
been constructed. The combustion efficiency of four flares (1 1/2 inches to
12 inches ID) will be determined and the effect on efficiency of flare
operating parameters, weather factors, and fuel composition will be
established. The efficiency of larger flares will be estimated by scaling.
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According to the current knowledge of flare design, the best available
flare design (i.e., the state-of-the-art flare design) is the smokeless
flare. The smokeless flare introduces air into the flame by injection of
steam or air. This injection of steam or air increases the mixing of the
flared compounds within the flame zone thereby increasing the destruction of
the compounds. Smoking flares are environmentally less desirable because
they emit particulate. It is difficult, however, to maintain smokeless
operation unless the off-gas flow to the flare is constant. When the
off-gas flow rate increases, there is a short period of time before the
smoke sensor responds and additional steam (or air) reaches the flare tip.
During this period, the flare smokes. Smoking may also occur during large
emergency discharges because insufficient steam (or air) is available in the’
plant to make these infrequent discharges nonsmoking. A number of
engineering practices currently used in industry help to achieve continuous
smokeless operation. These include staged elevated flares, dual flare tips
(small tip for low-flow, large tip for emergency releases), and continuous
flare gas recovery systems. These systems are further discussed Tater in:
this section.

Taking all these factors into consideration, EPA decided to allow use
of smokeless flares operated with a flame present to control fugitive VOC
emissions in SOCMI. In order to ensure that the smokeless flare operates
with a flame present, the flare's pilot light is to be monitored with an
appropriate heat sensor, such as a thermocouple. To ensure smokeless
operation, visible emissions from a flare would be Timited to less than five
minutes in any 2-hour period. ' In addition, steam-assisted flares would have
to be operated with exit velocities less than 60 ft/sec combusting gases
with heat contents greater than 300 Btu/scf. Flares operated without assist
would have to be operated with exit velocities less than 60 ft/sec combus-
tion gases with heat contents greater than 200-Btu/scf. Air-assisted flares
would have to be operated with exit velocities below a maximum value,
depending upon the gas heat content which must be greater than 300 Btu/scf.
Flares operated within these requirements are considered as acceptable
alternatives to enclosed combustion devices (incinerators, boilers, process
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heaters) and vapor recovery systems such as carbon adsorbers and condensa-
tion units. They may be applied to control of emissions from pump seals (or
degassing reservoirs), compressor seals (or degassing reservoirs), and
pressure relief devices. , ‘

As mentioned above, EPA has a program under way to determine the
effectiveness of flares not studied to date. As this data and information
are collected and evaluated, EPA plans to update the requirements for
flares. It is not expected that the requirements would become more restric-
tive. Until the requirements are updated, plant owners and operators are
allowed to determine whether other flare systems are equivalent to the
systems required in the standards.

Comment: , ,

One commenter (IV-FQI, No.4, p.61) objected to EPA's taking the
position, without supporting data, that flares do not achieve good control.
Another commenter (IV-D-16) stated that EPA had presented no data in support
of the argument that flares may only achieve 60 percent efficiency. Another
commenter (IV-D-17) agreed, adding that EPA has stated without qualifica-
tions, on page 4-19 of the proposed NSPS VOC Fugitive Emission Sources in
SOCMI* [sic], that flaring efficiency is 60-99 percent. The commenter ‘
guoted the following from page 4-20 of this document: "This efficiency

(60 percent) reflects the fact that many flare systems are not of.optimum

design. As a result, flares that are designed to handle large volumes of
Vapors associated with overpressure releases are used to handle Tow-volumes
of fugitive emissions. With -such designs, optimum mixing is not achieved
because the vent gas exit velocity is low and large flares generally cannot
properly inject steam into low-volume streams." » f

In a previous letter, the commenter (IV-D-17) questibhed the relation-
ship between steam injection into a Tow-volume stream and burning
efficiency. He pointed out that, even though improper balance of steam may-
cause flare smoking, Tow steam injection does not appear to influence
burning efficiencies of flares.

*Y0C Fugitive Emissions in the Synthetic Organic Chemical Manufacturing
Industry - Background Information for Proposed Standards of Performance.
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Response:
In the Background Information Document for Ethylbenzene/Styrene (EB/S)

(EPA-450/3-79-035a), the efficiency of a flare system operated alone to
control a small vent stream was estimated to be 60 percent. The estimates
of destruction rates were based on the "Afterburner Systems Study” by Shell
Development Company (II-I-13) and represented a generalized correlation for
hydrocarbons combusted at 1410°F. e

Further actual flare measurement results have become available, most
notably from the CMA-EPA study, since the 60 percent theoretical estimate
was made. In the CMA-EPA study, steam-assisted flares and flares operated
without assist were investigated over a wide range of exit velocity,
composition, and flare gas heat content conditions. After review of
available flare efficiency data, EPA has concluded that smokeless flares
operated with a flame present and exit velocities less than 60 ft/sec with
flare gas heat contents greater than 300 Btu/scf for steam-assisted flares
or exit velocities less than 60 ft/sec and flare gas heat contents greater
than 200 Btu/scf for flares operated without assist are acceptable alterna-
tives to enclosed combustion devices or vapor recovery systems.
Comment: ’ |

Several commenters argued that the use of flares should not be excluded
as’ a means of controlling barrier fluid degassing emissions. Two commenters
(Iv-D-18; 1V-D-26) pointed out that flares are common in most SOCMI
processes and that a final decision on the use of flares should not be made
until the current John Zink flare study by Battelle Memorial Laboratories
has been comp]éted. One of these commenters (IV-D-26) also maintained that,
although flare technology may not be suitable for the burning of certain
chemicals (e.g., chlorinated hydrocarbons), the use of this technology
should not be precluded where appropriate. This commenter further stated
that there is evidence that properly designed and operated flares will
achieve 95 to 99 percent efficiency.

Several commenters (IV-D-7; IV-D-15; IV-D-16; IV-D-17; IV-D-23;
IV-D-48) cited the German flare study Degree of Conversion of Flare Gas in

Refinery High Flares by K.D. Siegel as the most recent study on flare
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systems. This study indicated efficiencies for flares to be greater than
95 percent. ’ _

One of these commenters (IV-D-17) specifically referenced data from the
study to indicate better than 95 percent efficiency for the almost 1300 test
samples measured over a wide range of operating conditions: 42 mass rates,
23 flare gas densities, and 114 steam/gas ratios. Conversion efficiency was
found to be independent of mass flow, wind speed, or gas composition for the
refinery gases studied. The commenter (IV-D-17) had previously submitted -
Dr. Siegel's dissertation as a total rebuttal to EPA's position on flare
efficiencies. He presented the dissertation's conclusions as:

(1) In soot-free flare flames, the organically-bound carbon of the
flare gas is converted to carbon dioxide to at least 99 percent.

(2) The emission factor for flames containing soot or soot-free
flames, independent of the optical flame picture, comprises a maximum
of one percent of the organically-bound carbon in the flare gas.

(3) The mass concentration of,the organically-bound carbon at the
flame end is less than 50 mg/m~, even in the case of sooty flare
flames.

(4) The bulk of the organically-bound carbon at the flame end consists
of methane and acetylene.

(5) The nitrogen oxide emission of flare f]ames'is Tow.

Also citing Dr. Siegel's work and the John Zink study by Battelle, one
commenter (IV-D-48) stated that minimum efficiencies for flares are greater
than 95 percent. Another commenter (IV-D-15) agreed and acknowledged that
EPA has conducted an evaluation of Siegel's work which concluded that
universal application of the 99 percent conversion to all flares is
doubtful. He stated that, even though there are questions regarding
validity and interpretation of results, these questions should not preclude
the use of flares as acceptable VOC emissions control systems.

Another commenter (IV-D-17) also noted that Battelle Memorial Laborato-
ries has conducted a study for EPA to demonstrate measuring techniques for
use at flare towers. The study was conducted over a three-day period using
a John Zink facility flaring propane. Although the test has.1ong been
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completed, the Battelle study has not been made available, even in draft
form, for public review and comment. The commenter stated that although not
a specific objective of the study, data exist demonstrating that the flare
system was able to achieve a destruction efficiency of greater than

95 percent even with a smoking flare.

. One commenter (1V-D-41) suggested that, as a viable alternative, the
standards allow any combustion device providing that 95 percent efficiency
can be maintained. He wrote that flares would be precluded with the current
requirement of 0.75 seconds as a minimum VOC residence time.

Response:

As discussed initially in this section, EPA has determined that
smokeless flares operated with a flame present and exit velocities less than
60 ft/sec with flare gas heat content:c greater than 300 Btu/écf for steam-
assisted flares or exit velocities Tess than 60 ft/sec and flare gas heat
contents greater than 200 Btu/scf for flares operated‘without assist may be
considered as acceptable alternatives to enclosed combustion devices or
vapor recovery systems for controlling fugitive VOC emissions in SOCMI.
Comment:

~Although disagreeing with EPA's 60 percent efficiency statement, one
commenter (IV-D-17) stated that there are a number of engineering practices
currently in use within industry to deal with flaring low-flow continuous
emissions. One such system involves the use of staged flare systems where a
small diameter flare is operated in tandem with a large diameter flare. The
system is designed such that the small flare takes the continuous low-flow
releases and the larger flare accepts emergency releases. A second system
involves the use of a separate conveyance line to the flare tip for
continuous Tow-volume, Tow-pressure releases. A third system, sometimes
used in conjunction with either of the above systems, involves the use of
continuous flare gas recovery. In the latter éystem, a compressor is used
to recover the continuously generated flare gas base load. The compressor
is sized to handle the base load and any excess gas is flared.
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Response:
The commenter is correct in pointing out systems that provide smokeless

flare operation. The techniques noted are particularly applicable to
hand1ing Tow-flow streams., Use of a separate conveyance line to the flare
tip for continuous Jow-flows would reduce explosion and flammability
potential resulting from air seepage into large vent lines. But smaller
lines may necessitate the addition of an auxiliary fan to overcome the
increased pressure drop. The third system described by the commenter is an:
effective means of recovering flare header gases and is currently used by
industry. ‘ '
Comment,: .

A group of commenters (IV-D-17; IV-D-6) cited that several emergency
situations, including releases from pressure relief devices, exist in which
enclosed combustion devices would be unable to handle flow and pressure =
loads safely. They contended that flare systems are designed to handle such’
widely ranging feed conditions as cold liquids and hot gases. One of the
commenters (IV-D-6) stated that his company avoids the use of enclosed
incinerators, specifying flares instead, for control of relief valve
emissions since incinerators involve complex design to supply adequate
combustion air and to handle widely varying flows. '

One commenter (IV-D-34) felt that flares should not be precluded from
use to control emissions. He agreed with another commenter (IV-D-17) that
the proposed system is unsafe, wastes energy, and is not cost effective. He
further remarked that his studies show adequate combustion efficiencies from
flares to meet the present requirements. And he noted that, where enclosed
burning is currently required, two enclosed incineration systems are
maintained simultaneously at operating temperature to avoid destruction of
the units' ceramic lining.

Response: ‘ ,

The new source standards for fugitive VOC emissions in SOCMI do not
cover situations such as emergency releases from pressure relief devices.

In fact, the standard for relief devices requires that a performance Tevel
of no detectable emissions (less than 500 ppmv above background) be met;
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there are no equipment requirements for fugitive emissions from relief
devices. One method of meeting this performance standard is to pipe the
relief device to a flare which is a common practice in the industry.

There are other potential emergency situations, such as catastrophic
pump seal failure that must be considered. In such cases, as the commenters
noted, incinerators present a difficult design and operation consideration
resulting from the rapid changes in vent flow rate and temperature. For the
reasons noted in the introduction to this section, EPA has decided to allow
the use of smokeless flares for controlling fugitive VOC emissions in SOCMI, .
provided that the flares are operated with a smokeless flame present.
Steam-assisted flares would have to be operated with exit velocities less
than 60 ft/sec combusting gases with heat contents greater than 300 Btu/scf.
Flares operated without assist would have to 1imit exit velocities to less
than 60 ft/sec combusting gases with heat contents greater than 200 Btu/scf.
Air-assisted flares would have to operate below a maximum exit velocity
dependent upon the gas heat content which must be greater than 300 Btu/scf..

Other emergency conditions may occur with control device systems. For -
examb]e, during failure of a compressor, a flare system may be used to
combust the process fluid from the compressor. When this occurs, the flare
may not be operating in compliance with the requifements in the standards
for flares. Such conditions may be representative of startups, shutdowns,
and malfunctions as discussed in the General Provisions of 40 CFR Part 60.
However, at all times, including periods of startup, shutdown, and malfunc-
tion,* owners and operatofs shall, to the extent practicable, maintain and

*"Startup" means the setting in operation of an affected facility for any
purpose. _

"Shutdown" means the cessation of operation of an affected facility for
any purpose.

"Malfunction" means any sudden and unavoidable failure of air pollution
control equipment or process equipment or of a process to operate in a
normal or usual manner. Failures that are caused entirely or in part by
poor maintenance, careless operation, or any other preventable upset
condition or preventable equipment breakdown shall not be considered
malfunctions.
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operate any affected facility including associated air pollution control
equipment in a manner consistent with good air pollution control practice
for minimizing emissions [40 CFR 60.11(d)]. Determination of whether
acceptable operating and maintenance procedUhes are being used will be based
on information available to EPA which may include, but is not limited to,
monitofing results, opacity observations review of operating and maintenance
procedures, and inspection of the source. It should be noted that closed
vent systems and control devices used in complying with the standards are
part of the affected facility.

Comment :

One commenter (IV-D-17) expressed the understanding that it is EPA's
intention not to preclude flare systems but to require any company choosing
such a control systém to demonétrafe equiva1enéy pursuant to §60.484. He
wrote that this is an unreasonable, costly, and time-Consuming procesé in
ligkt of the significant and representative data and information that
5ndustry has already submitted dembnstrating the equivalency of flare
systems. The commentér pointed out that EPA has an absolute obligation to
- include flare systems as an appropriate control system for purposes of
- regulating fugitive emissions. He further added that the clear language of

'+ the proposed regulations contradicts statements made by EPA's 0AQPS staff,

the preamble, and various support documents that fugitive emissions can be
transported by a closed vent system to an enclosed combustion device or
vapor recovery system, as well as a flare system, and other equivalent
control devices. Failure to correct this inconsistency and revise the
regulatory language could result in unanticipated enforcement initiatives
based on the language of the>proposed regulations. |

In a previous letter that had been attached, the commenter (IV-D-17)
accused EPA of taking the position that the burden of proof of high
efficiency of flares is on the industry. He disagreed, arguing that since
flares are standard abatement devices of long-standing in both the chemical
and petroleum refining industries, the burden of proof, with data, is on
EPA. He added that SOCMI has a heavy investment in flares and will strongly
resist EPA's position that flares are not acceptable emission control
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devices. In a later letter, the commenter (IV-D-50) stated that flares are
common and efficient control devices used in SOCMI. He was concerned that
flares had been excluded from use on the basis of lack of efficiency data.

Another commenter (1v-D-48) stated‘that, in 1ight of the data from the
German flare study by Siegel and the John Zink flare study by Battelle
Memorial Laboratory, an effective equivalency defermination had been made.
Therefore, the Administrator should authorize the use of flares to control
fugitive VOC emissions.

Response: _

After considering this and previous comments on the use of flares for
controlling fugitive VOC emissions in the SOCMI, EPA -has determined that
smokeless flares operated with flames present aﬁd exit velocities less than
60 ft/sec with flare gas heat contents greater than 300 Btu/scf for steam-
assisted flares or exit velocities Tess than 60 ft/sec and flare gds heat
‘contents greater than 200 Btu/scf for flares operated without assist are
acceptable alternatives to enclosed combustion devices or vapor recovery
systems. In addition, air-assisted smokeless flares may be used provided
they operate below a maximum exit velocity that is based on gas heat content
which must also be greater than 300 Btu/scf. Their use does not require
further demonstration of equivalency. The determination to allow smokeless
flares was based on EPA's belief that smokeless flares can achieve about
98 percent efficiency and techniques are well eStab]ished that help flares
maintain smokeless operation. )

Comment: ‘ )

One commenter (IV-D-17) wrote that, in order for EPA to be consistent
with the spirit, if not the express Tanguage, of the recently issued
Executive Order No. 12291, the Agency is under an affirmative duty to allow
those control options that data demonstrate achieve the environmental objec-
tives of the regulation at a lower cost to industry. 1In this regard EPA
should not preclude technically sound and cost-effective regulatory options,
such as flares, unless an administrative record is established that clearly
documents that these cost-effective regulatory options will offset a
significant environmental benefit that could otherwise result.
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Response: ‘ .
Since proposal, the determination was made that smokeless. flares should

be allowed as acceptable control devices, when steam-assisted flares are
operated with exit velocities less than 60 ft/sec with flare gas heat
contents greater than 300 Btu/scf or when flares without assist are operated
with exit velocities Tess than 60 ft/sec with flare gas heat contents '
greater than 200 Btu/scf or when air-assisted flares are operated below a
maximum exit velocity based on gas heat content which must be below

300 Btu/scf.

4.2 LEAK DETECTION AND REPAIR PROGRAMS

A number of comments were received concerning the leak detection and
repair program which is incorporated in the valve standard} The main
subject areas of the comments were the monitoring 1nterva1,‘the repair
requirements, and the estimates made by EPA of time required for Teak
detection and repair. Other comments gave suggestions for alternate
approaches and pointed out potential problems which might be encountered in
~ performing the leak detection and repair program.
. 4.2.1 Monitoring Interval
. Several commenters requested that the monitoring intervals for the leak

" detection and repair program be lengthened. Various monitoring intervals
were. recommended and a variety of reasons were cited for the recommended
changes. A recommendation for a shorter monitoring interval was also made.
Comment :

Some commenters (IV-F-1, No.l; IV-F-1, No.4; 1V-D-17; IV-D-40; IV-D-48)
challenged the occurrence/recurrence relationship assumed by EPA in devel-
oping the monitoring strategy. One of these commenters (IV-F-1, No.4) said
that EPA had assumed a complex leak occurrence rate which is biased to favor
monthly monitoring. He stated that using a Tinear Teak occurrence rate
would show quarterly monitoring to achieve the same results as the proposed
program. He cited recent data published by EPA in An Evaluation of
Maintenance for Fugitive VOC Emissions Contro} which seemed to support a
Tinear leak occurrence rate.. : '
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Another commenter echoed these objections in two sets of comments
(IV-F-1, No.l; IV-D-17) and said that EPA had not offered any rationale or
supportable basis for imposing a monthly monitoring program. The commenter
objected to the assumptions in the BID‘énd said that, until representative
data were made available, it would be Togical to assume a linear leak
occurrence rate and that the recurrence rate is proportional to the
occurrence rate. _ ‘

One commenter (IV-D-48) recommended quarterly monitoring for valves
based on the assumption that leak occurrence is linear and the recurrence
rate for SOCMI is much lower than that for refineries.

Response: , )

The commenters are challenging two technical assumptions made by EPA in
the development of the standard for valves. The first one is the rate at
which the number of Teaks found in a process unit will increase with time.
The estimates of leak accumulations with time as shown in the BID on

page 4-15 are shown here in Table 4-2.

TABLE 4-2. LEAK OCCURRENCE/RECURRENCE RATE ESTIMATES FROM BID

Monitoring a |
Interval N N
1 month 0.1N¢ 0.05N
3 months 0.2N 0.IN
1 year 0.4N 0.2N
anm = Total number of leaks which occur, recur, and remain between
monitoring intervals.
bﬁm = Average number of .leaks over the monitoring interval.
°N = Total number of sources at or above the action level.

As pointed out by the commenters, the numbers assumed form a non-linear
relationship with time for accumulated leaks. However, the numbers include
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(as noted in the footnote) the number of leaks which occur, recur, and
remain between monitoring intervals. They are not simple occurrence rate
estimates.

The commenters are partially correct in stating that occurrence rates
should be 1inear. OQOccurrence rates have been found to be essentially Tinear
in recent SOCMI studies as reported in An Evaluation of Maintenance for
Fugitive VOC Emissions Control (IV-A-7.) 1In this report, the leak
occurrence rate is described by an exponential distribution model and the
leak recurrence rate is described by a mixed distribution model, which
incorporates an exponentié1 medel to describe long-term leak recurrences.

Both models are non-linear in format. But, as applied to the data collected
in the SOCMI studies, the models result in a nearly linear relationship with
time. 1In fact, only slightly non-linear Teak occurrence and recurrence
rates are noted when considering a monitoring interval of one year. _

Since proposal, analysis of the results of the SOCMI maintenance study‘
(IV-A-7) led to the development of a new model destribing Teak detection and
repair programs. This model is described in detail in Docket Item
No. IV-A-22 and in the recently distributed AID (III-B-2). The results of
the model evaluating various possible leak detection and repair programs for
valves and using inputs from the SOCMI maintenance study are shown in
Figure 4-1. The fraction of valves operating improperly {occurring,
recurring, and unrepairable) is presented as a function of monitoring
interval.

The second assumption being challenged is the relationship of valve
' leak occurrence to valve leak recurrence. As explained in the preamble to
the proposed regulation (46 FR 1146), the proposed monitoring program for
valves included an allowance to monitor valves that leak infrequently on a
quarterly basis. This was based on the assumption that recurrence of leaks
is a significant contributor to the total number of leaks. Data from SOCMI
fugitive emission studies do not conclusively confirm this assumption.

Valve leak occurrence and recurrence rates are shown in Table 4-3.
These numbers indicate the difference between occurrence and recurrence

rates.
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Figure 4-1. Ffaction of valves operating improperly at the end of the
initial year under leak detection and repair programs of
various monitoring intervals for an average SOCMI unit.
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TABLE 4-3. OCCURRENCE RATES AND RECURRENCE RATES FOR
VALVES DETERMINED IN SOCMI UNITS:

30 Days 90 Days 180 Days

(Percent) (Percent) (Percent)
Occurrence 1.3 ‘ 3.8 7.4
Recurrence 17.2 : 23.9 : 32.9

pata taken from Evaluation of Ma1ntenance for Fug1t1ve VOC Emission
Control (IV-A-7).

Recurrence rates are most evident within the first five days after attembted
repair. Beyond that time period, the recurrence rate is essent1a11y equa1 |
to the occurrence rate. Therefore, it is appropr1ate to discuss recurrence
only in terms of early recurrence, i.e. , leaks which recur within the' f1rst
five days after attempted repair. Also, even though the recurrence rate
seems high compared to the occurrence rate, it must be app11ed to on1y those”
valves on which repair was attempted, not the entire va]ve populat1on

This, coupled with an assumed Tower emission factor for ear]y recurrence
Teaks, reduces the impact of leak recurrence compared to leak occurrehce.
However, leak recurrence does contribute significantly to the total number
of leaks. - ‘ | | |

In se1ecting the basis of the promulgated standards, EPA mainly

considered two regulatory alternatives for valves -- monitoring at month]y
intervals and monitoring at quarterly intervals. The incremental cost of
month1y versus quarterly monitoring was judged to be reasonable for the
additional emission reduction achieved by monthly valve monitoring. ‘
Consequently, monthly monitoring was selected as the basis of the stenderd.
This judgemeht_was based on emission reductions and costs calculated at the

" "rate at which valve leaks typically occur at SOCMI prbcess units. However,

EPA recognizes that some valves have lower leak occurrence rates than

others. Monthly mon1t0r1ng of valves that do not leak for Z consecutive
months was judged to be unreasonable when compared to the additional ‘
emission reduction achieved by monthly monitoring over quarterly monitoring.
Therefore, although EPA is proposing that leak detection and repair programs
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include monthly monitoring for valves, the standard would allow quarterly
mon1tor1ng for vaIves wh1ch have been found not Ieak1ng for 2 successive
months. '

Comment:

Another argument given for extending the monitoring 1nterva1 was that
EPA has 1mproperIy ca]culated the em1ss1on reduct1ons ach1evab1e under
AIternat1ve IV One’ commenter (IV F 1, No. 1) sa1d that quarter]y mon1tor1ng
would result in a 97 8 percent contro] eff1c1ency and not 86 percent as
reported in the BID He' sa1d that an anaIys1s had been subm1tted prev1ously
(1v-D- 17) wh1ch documented th1s 1mproper caIcuIat1on " The commenter urged
that EPA adopt quarterIy mon1tor1ng s1nce h1s ca1cu1at1ons showed that a
quarterIy mon1tor1ng 1nterva] wou]d ach1eve the des1red env1ronmenta1 goa]s
‘at a Tower cost to 1ndustry. SR
Resgonse .

‘The commenter did submit the referenced analysis on June 30, 1980. It
may be found in Docket Item No, II-D-72. The same analysis was resubm1tted
as a part of wr1tten comments on the proposed standards (IV D 17).

' ‘The commenter's analysis d1ffers from EPA s in two maJor areas. The
first major area of d1fference is in the em1ss1on sources 1ncIuded in the
fug1t1ve emissions estimate: ca]culat1ons EPA 5 methodo]ogy 1nc1udes
contr1but1ons from fug1t1ve em1ss1on sources wh1ch are not reguIated as well:
as contr1but1ons from the em1ss1on sources wh1ch are reguIated This
methodo]ogy is cIearIy documented 1n an exampIe on page 7- 6 of the BID As
the table shows, the contr1but1ons from heavy I1qu1d equ1pment and f1anges
are 1nc1uded

On ‘the other hand, the commenter neg]ected to include the contr1but10n
to em1ss1ons from fug1t1ve em1ss1on sources wh1ch are not controIIed by the
regu]at1on o

"The 'second major area of difference is in assumptions made. The BID
descr1bed a method for est1mat1ng control eff1c1ency for a leak detection
and repa1r program ' The mode] descr1b1ng such 3 program 1ncorporated four
factors def1ned as folIow1ng
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Reduction Efficiency = A x B x C x D
where:
A = Theoretical Maximum Control Efficiency = fraction of total mass
emissions for source type with VOC concentrat1ons greater than the
action level.

B = Leak Occurrence and Recurrence Correction Factor = correction
factor to account for sources which start to leak between
inspections (occurrence); for sources which are found to be
Teaking, are repaired and start to leak again before the next
inspection (recurrence), and for known leaks which are not
repaired.

C = Non-Instantaneous Repair Correction Factor = correction factor to
account for emissions which occur between detection of a leak and”
subsequent repair; that is, repair is not instantaneous.

D = Imperfect Repair Correction Factor = correction factor to account
for the fact that some sources which are repaired are not reduced
to zero emission levels. For computational purposes, all sources.
which are repaired are assumed to be reduced to a 1000 ppmv
emission level.

The commenter and EPA made different assumptions for these four factors.

The commenter assumed a C factor of 4.5 days; EPA assumed 7.5 days.

EPA assumed for the D factor that valves would be repaired on the average to
1,000 ppmv. The commenter assumed that 25 percent of the valves would be
repaired to a level of O ppmv, and the remainder would be repaired to

1000 ppmv. The commenter assumed a linear increase for B, while EPA assumed
a non-linear function. (This factor was discussed in the previous comment '
and response.) - ‘

Two areas of differing assumptions caused the difference in the control
efficiency estimates: (1) consideration of both controlled and uncontrolled
fugitive emission sources and (2) assumptions regarding the effectiveness of
leak detection and repair programs (primarily with respect to leak occur-
rence rate estimates). When these differences are taken together, the
effect on overall control effectiveness is compounded. The results indicate
a control effectiveness of 97.8 percent (using the commenter's assumptions)

. 86 percent (under EPA's assumpt1ons)
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The LDAR model describing Teak detection and repair programs (IV-A-22)
has been used to evaluate the overall effectiveness of such.pfograms for
valves. Using the inputs to the model detailed in the AID, valve leak
detection and repair programs were evaluated for the average SOCMI unit, as
well as for. the three process types tested in.SOCMI. The quarterly moni-
toring with monthly follow-up pfogram that was part of the proposed
standards results in an overall control efficiency of 57 percent for an
average SOCMI unit. The impact of leak detection and repair programs on the
overall effectiveness of the new source standards was discussed in the AID
and is presented here in Section 3.3. '
Comment: .

In three sets of comments (IV-D-17; IV-D-26; IV-D-48) it was argued
that since leak frequencies in SOCMI units are less than in refineries, the
monitoring interval should be lengthened to quarterly intervals..

Response: ‘ o

The selection of a monitoring interval was not based on a comparison of
industries and emissions from them. It was selected as a part of the bgst
system (considering costs) of continuous emission reduction, or best
demonstrated technology (BDT) [see Section 3.1]. As discussed in response
to the next comment, the determination of BDT for valves (in terms of
monitoring interval of leak detection and repair) was based not'only on cost.
and cost effectiveness, but also on the total emissions reduction achiev- .
able. These considerations were made for this source category, independent
of comparison to standards development for other source categories.
Furthermore, leak frequency was taken into consideration in the standards in
the form of alternative standards (see Chapter 14). For instance, annual
leak detection and repair is allowed for units demonstrating and maintaining
a Teak frequency for valves of less than 2 percent.

Comment: | '

One commenter (IV-D-17) said that the quarterly plus monthly monitoring
program cannot be justified based on VOC emissions reductjons, in Tight of
the tremendous time and effort required to locate, tag, record, and
remonitor leaking valves. Similar concerns were expressed by another
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commenter (IV-D-7) who wrote that the leak detection and repair program is
very time-consuming and Tlabor-intensive. |

Another commenter (IV-D-18) suggested that the monitoring requirements
for valves be reduced to quarterly monitoring for the first year. Those
valves which are not found Teaking would be monitored once annually after
that time. The commenter explained that this lengthening of the monitoring
interval would allow a two-man full-time monitoring team to complete the
first year monitoring requirements. In subsequent years the team would be :
free to perform 6ther tasks in the interest of productivity.

Two commenters (IV-D-34; IV-D-50) stated that monitoring on a semi-
annual basis would be adequate. But another commenter (IV-D-46) expressed
concern that the monitoring intervals were too long and would result in
large leaks going unrepaired for too Tong. Because of this, the commenter
felt Tonger inspection intervals could slow attainment of health standards
1n:many areas, especially if similar concessions were made to other VOC-
emitting industries.

Response: _ _ ,

The commenters are expressing concern over the monitoring interval
chosen and the justification for that choice. The proposed standards
required monthly monitoring because it would provide the greatest emission
reduction potential without imposing difficulties associated with a more
frequent leak detection and repair program (LDRP). Since proposal,
additional data from SOCMI screening and maintenance studies (1V-A-7;
IV-A-11) Ted to the development of the LDAR model for evaluating the effec-
tiveness of various LDRPs. The details of the LDAR model are given in
Docket Item No. IV-A-22 and its application is discussed in the AID
(111-B-2).

Several monitoring plans for valves were evaluated using the LDAR
model: annual (A), semiannual (SA), quarterly (Q), quarterly with monthly
follow-up on leaking valves (M/Q), and monthly (M). Each of these plans was
then compared in terms of cost effectiveness of the LDRP and the emissions
reduction achievable,

The cost effectiveness of valve LDRPs is presented as a function of
monitoring interval in Figure 4-2, assuming 14 percent early recurrence. A
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Figure 4-2. Cost effectiveness of leak detection and repair programs for valves as
a function of monitoring interval for an average SOCMI unit.

3parentheses indicate net credit of program due to product recovery.



quarterly monitoring interval is noted as the most cost effective plan.
Quarterly monitoring with monthly follow-up is of comparable cost effective-
ness, however. These two programs resulted in a net credit considering the
saved product, while semiannual and monthly monitoring resulted in positive
cost effectiveness,

While cost effectiveness of the LDRP was an important consideration in
selecting the monitoring interval, the emissions reduction achievable was of
equal importance in making a final determination. Figure 4-3 presents cost
effectiveness of the various LDRPs examined versus the emissions reductions
achievable for SOCMI model unit C. The curves for model units A and B have
the same shape, but span a lower range of emission reductions due to a
smaller number of valves. The figure clearly shows the increase in
emissions reduction between semiannual and quarterly programs (57 percent
increase) and between quarterly and monthly programs (26 percent increase). .
It also shows the small difference in emission reduction between the
quarter1y plan and the more complex plan requiring quarterly monitoring with
monthly follow-up.

The incremental effectiveness of going to increasingly more frequent
monitoring programs was examined in Table 4-4. The incremental cost effec-
tiveness of going from quarterly or monthly/quarterly to monthly is seen as
resulting in a net cost. The other cases indicated the value of increasing
the frequency of monitoring intervals since credits are still obtained with
each increase in frequency. Even though a cost is incurred to increase
monitoring frequency from quarterly to monthly, the cost effectiveness is
considered reasonable,

Based on the analysis of the effect of monitoring interval on costs and
emissions reduction, EPA determined that a monthly monitoring program is to
be used far the SOCMI fugitive VOC emissions standards. While less frequent
programs were more cost-effective, monthly monitoring also had reasonable
cost effectiveness, reasonable incremental cost effectiveness, and yielded
the largest emissions reduction of the programs examined.
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Figure 4-3. Cost gffgctiveness of valve leak detection and repair programs as a function
of emission reduction for average SOCMI model unit C.
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TABLE 4-4. EMISSIONS REDUCTION AND COST EFFECTIVENESS
OF LEAK DETECTION AND REPAIR PROGRAMS FOR VALVES
WITH 14 PERCENT RECURRENCE, FOR SOCMI MODEL

UNIT C .
Monitoring EMISSIONS REDUCTION, Mag/Yr COST EFFECTIVENESS, $/Mg
Interval ‘
M 103.3 . - : 62 -
M/Q 85.3 (41)
Q 82.7 (41)
SA 52.6 25
A (4.6) , -
Monitoring Interval  INCREMENTAL EMISSIONS  INCREMENTAL COST
Change REDUCTION, Mg/Yr EFFECTIVENESS, $/Mg
From To .
A SA 57.2 (252)
SA 30.1 (156)
Q M/Q 2.5 (37)
M/Q M 18.0 550
KEY: M = monthly; M/Q = quarterly with monthly follow-up of repaired
leaks;
Q = quarteriy; SA = semiannual; A = annual.

Parentheses indicate credits.
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Comment:

One of the same commenters (IV-D-17) alleged that EPA's proposed
program is slanted more toward gathering data concerning repair efficiency
than controlling emissions.

Response:

The standards for valves are designed to reduce VOC emissions at a
reasonable cost. Data show that valves in SOCMI process units contribute a
large portion of the VOC emissions from equipment in SOCMI. Moreover, leak
detection and repair programs have been found to reduce emissions from
valves effectively. - .The proposed leak detection and repair program was
selected as best demonstrated technology (BDT) for valves in gas and light
liquid service based on the cost effectiveness of controlling fugitive VOC
emissions and the emissions reduction achievable.

The proposed standards required quarterly reports to aid in determining
compliance with the standards. Since proposal, though, considering comments
and in an effort to reduce paperwork, EPA decided that these reports are
beneficial in determining compliance, but they are not necessary on a
quarterly basis. Therefore, semiannual reports are required in the final
requlation; States that are delegated the authority to enforce the
standards, however, may waive such reports through their own programs if
EPA, in delegating the program to the State, approves the reporting require-
ments or an alternative means of compliance surveillance adopted by the
State and if the process units comply with the requirements adopted by the
State. In addition to the semiannual reporting requirements, the standards
stil1l require notifications (construction; anticipated startup; initial
startup; physical operational changes; use of alternative standards;
performance test) and performance test results according to the General
Provisions.

' Even though reporting has been streamlined, the recordkeeping require-
‘ments have not been changed. Recordkeeping has been deemed necessary for
determining compliance because the standard is a work practice standard.
Section 9 addresses in detail the comments and concerns on reporting and
recordkeeping.
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Comment:

One commenter (I1V-D-17) recommended that monthly monitoring be required
only for equivalency demonstrations. Another commenter (IV-D-25) said that
the proposed frequency of inspection appears satisfactory for valves that
operate daily; however, for those that operate less frequently he suggested
less frequent -inspection, e.g., yearly,

Response:

There are many ways to demonstrate equivalency. Certainly, one
conceivable way would be to monitor monthly and show how a program meets or
exceeds the valve standards. Monthly monitoring is not burdensome in the
judgement of the Agency. Moreover, the proposed and final standards require
monthly monitoring of only those valves which are found leaking. ' Therefore,
the monitaoring interval will not be changed based on freguency of valve
operation.

Just as there are many ways to demonstrate equivalency, there are many™
ways to design leak detection and repair programs. If an owner/operator can
devise a more efficient program, he may choose to comply with an alternative
standard. Data from the Analysis Report (IV-A-14) indicate that control
valves, as a class, exhibit higher leak frequencies than block valves.

Since control valves are generally operated more frequencly than block
valves, it is reasonable to believe that Tess frequently operated valves
Teak less frequently. Therefore, EPA has allowed alternative standards to
consider this variability.  An owner or operator could make use of a trend
of this type in developing an alternative standard if he can demonstrate. .
such standards would achieve equivalent emission reductions. Leak frequency
was selected as the basis of the alternative standardé, rather than
frequency of operation, since it is more readily measured and its effect on"
Teak detection and repair program effectiveness can be examined (see

Chapter 14 and Appendix A},

Comment:

One commenter (IV-D-17) said that it is impractical to moritor more
frequently than once every three months without resulting in a situation
where a detected leak could not be repaired before the next monitoring cycle
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began. He noted that it is obvious from the proposed standards, though not
made clear in the document, that EPA has assumed oniy one two-man team to
conduct the monitoring of valves in a large SOCMI model unit. He argqued
that using EPA estimates of 116 man-hours to monitor and repair 2800 valves
and adding some time for scheduling of repairs, a two-man team could just
barely detect and repair all the leaking valves before it would be time to
start the next monitoring.

Response:

A detected leak need not necessarily be repaired before the next
monitoring cycle begins. Also, since monthly/quarterly monitoring schemes
are available, monitoring cycles are not necessarily contiguous. A leak
must be repaired within 15 days of its detection. There is no requirement
for repairing a Teak before monitoring activities resume in the process
unit, Using an estimate of two minutes of monitoring time per valve, it
would take about 93 hours to monitor the unit completely. And the estimated
time required for maintenance is about 53 hours per month. The combined
time is within the monthly time 1imit of 172 working hours.

Comment:

Another commenter (1V-D-40) presented data to show a reduction in
effectiveness for frequent leak detection and repair programs. To support
hisiclaims, the commenter cited the essentially linear leak occurrence/
recurrence rates determined for SOCMI. He stated that, due to the 1imited
amount of recurrence data and the overlapping confidence intervals, only the
occurrence rate can be used. He also cited on-line valve repair efficien-
cies lower than assumed in .the BID among the reasons for the reduced
effectiveness. Using additional data from a high-density polyethylene
plant, the commenter argued that more frequent inspection and maintenance
did not reduce the percentage of valves leaking,

Response:

The comments concerning leak occurrence and recurrence rates were
discussed in the initial responses on monitoring intervals for leak
detection and repair programs and in the AID (III-B-2). As discussed in the
SOCMI Maintenance Study report (IV-A-10), the recurrence rate for valve
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leaks was sufficiently different from the occurrence rate to be determined
as a distinct value. But only a single recurrence rate was determined for
the three process types tested because recurrence data was scant.

The efficiencies for valve leak detection and repair programs examined
in the BID ranged from 0.86 to 0.90 for gas valves and from 0.62 to 0.74 for
light liquid valves. These efficiencies considered imperfect repair of some
valves, that is, repair that did not reduce emissions to O ppmv. - The
commenter accurately pointed out that the on-1ine repair efficiencies.
determined during SOCMI studies were lower than assumed in the -BID. .In -
fact, a repair efficiency of only 29 percent was determined as a result-of
maintenance. But this efficiency was found for only simple on-1line _
maintenance (tightening bolts). And more importantly, this 29 percent
repair efficiency resuited in about 71 weight percent reduction in fugitive-
emissions. Rebair efficiencies are also discussed in the next section on
leak definition.

4,2.2 Time Estimates

Comment: : ]

One commenter (IV-D-24) pointed out that EPA has used a figure of

2 man-minutes per source for monitoring time even though on page C-9 of the

BID, the results of a test run indicate 3 to 4 man-minutes per source. He
arqued that the labor estimates are low by a minimum factor of two.
Response: :

. The commenter (IV-D-24) is comparing average times for monitoring
fugitive emission sources as determined in the field with an estimate of
time required to monitor-valves. The comparison is not on the same basis
and is, therefore, invalid.

On page C-9 of the BID an average screening time per source of
1.7 minutes is presented. This time was determined in actual field studies
and includes time to measure not only valves but also.pumps, compressors,
safety relief valves, and flanges. A two-man team performed the monitoring,
so the average time per source was 3.4 man-minutes.

The time estimates used for costing purposes may be found on page 8-8
of the BID. The monitoring time estimate for valves is 2 man-minutes per
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valve. However, time estimates for other equipment are much higher. The
average manpower requirement per source would undoubtedly be higher than the
2 man-minutes estimated for valves. For example, applying the time
estimates ‘to the equipment distribution in the model units, the average
monitoring requirement per source would be 2.9 man-minutes.

This number compares very favorably with the 3.4 man-minute number
determined in the field, especially considering differences in the
monitoring activities. The value determined in the field also includes time
for instrument calibration, maintenance, etc.; these instrument-related
items were considered in the instrument maintenance cost of $2700/yr and in
the 40 percent overhead charge (see cost estimates Section 5 of AID). In
addition, the average time determined in the field was for a research effort
which required more data gathering and recording than routine monitoring
will require. The researchers were required to obtain a numerical reading
and record it, while routine monitoring would require only ascertaining
whether the reading was on- or off-scale. Furthermore, the researchers were
recording many extra data concerning valve type, process conditions, and
ambient conditions which would not be required during routine monitoring.
A11 of this extra effort is inciuded in the 3.4 man-minute average.
Considering these extra activities, the time estimates used for costing
purposes are suitably conservative.

Another check on the validity of the time estimates can be made by
comparing the actual time spent in the field with the time which would have
been predicted by EPA's estimates in the BID. Table 4-5 shows such a
comparison, EPA's estimates applied to the sampled units were again seen to
be conservative.

Comment:

A commenter (IV-D-17) questioned the one minute estimate for valve
monitoring time. He argued that it is not even possible to travel from one
valve to another in one minute. He accused EPA of using the data provided
by the industry out of context to come up with this estimate. The commenter
argued that this figure was generated as-a ballpark number for initial
comparison purposes at the beginning of a fugitive emissions study a few
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TABLE 4-5. ESTIMATED VERSUS ACTUAL MONITOR&NG TIMES
FOR VARIOUS SOCMI PROCESS UNITS

Total Actual
Number of EPA-Estimated Monitoring
Unit Sources Monitoring Time Time
Number Chemical Monitored (hours) (hours) Contractor
1 Vinyl Acetate 1391 54 46 Radian
2 Ethylene 5078 176 110 Radian
3 Vinyl Acetate 2713 98 a2 Radian
4 Ethylene ‘ 5278 182 - 132 Radian
5 Cumene 1025 36 ' 15 Radian
&  Cumene ' 1573 55 26 Radian
11 Ethylene 3685 143 ' 117 TRW ™
12 Acetone/Phenol 3207 ' 128 171 TRW
20,21 Ethylene Dichloride/ 2298 91 100 PEDCo
Vinyl Chloride
22 Formaldehyde 230 9 7 PEDCo.
28,29 Ethylene Dichloride/ 3363 © 123 90 PEDCo
Vinyl Chloride
31 Methyl Ethyl Ketone 585 22 16 Acurex
32 Methyl Ethyl Ketone 679 26 25 Acurex
33 Acetaldehyde 1148 44 , 23 Acurex
34 Methyl 2019 77 30 Acurex
Methacrylate
35 Adipic Acid - 1577 53 18 Acurex
60,61,62 Chlorinated 3332 121 89: PEDCo
Ethanes
64 ,Adipic Acid 664 26 21 PEDCo
65 Acrylonitrile 1406 51 59 PEDCo
66 Acrylonitri]e 1864 68 o 59 PEDCo
TOTALS 43,115 1583 1196

qFrom Frequency of Leak Occurrence for Fittings in Synthetic Organic Chemical Plant
Process Units, by Radian Corp., for U.S. Environmental Protection Agency, Research
Triangle Park, N.C., September 1980. (IV-A-11).
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years ago. More recent detailed data show monitoring times of 3 to

4 minutes. In addition, the commenter cited an industry report which shows
that monitoring time varies from a minimum of 3 minutes tc a maximum of

12 minutes per valve depending upon the accessibility of the valve. He
concluded that the overall average is 4 minutes.

Response: ) C

. The one minute per valve time estimate was taken from information
provided by Exxon Company, USA (II-D-21). The data presented were presented
as thé results of "an in-depth study to determine the monitoring manpower
requirements.” A review of the letter, the data presented and its \
application to cost éétimates failed to show that the data were used out of
context or inappropriately.

The newer data referred to by the commentef is also contained in an
Exxon document (II-D-72, Appendix B). The numbers cited by the commenter
were inaccurately cited as manpower estimates per valve. The manpower
requirements given were actually estimates of time which would be required
to monitor pump seals, compressor seals, vaives, drains, and pressure'relief‘
valves., As noted in the response to the previous comment, EPA's estimates
allow more monitoring time for other types of equipment, so that the average
time per source would be higher. Furthermore, Exxon's estimates also
included manpower requirements for doing some minor valve- malntenance while
EPA's estimates account for this manpower requirement separately.

- The travel time for valve to valve is included in the monitoring time
estimates. If valves were each distantly located from another, the travel
time component would be Tlarger. However, many valves are commonly found
clustered together in one location, requ1r1ng no travel time between them.
Comment:

~ Another commenter (IV-D-18) wrote that the estimate of 16 man-hours per
month to fulfill maintenance requirements is too low. He stated that since
EPA did not provide a breakdown of time requirements, an evaluation could
not be made of time estimated to service both readily accessible and
inaccessible valves, nor was there an estimate of the number of valves and
seals which would require service or replacement per month. The commenter
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further stated that the replacement of a single large valve alone could
consume in excess of the allotted 16 man-hours,
Response: '

EPA did provide estimates of time requirements for maintenance in the
BID, p.8-8, and has reexamined these in the AID (III-B-2). While it is true
that no distinction in time estimates is made between accessible and
inaccessible valves, the total time estimate resulted from an assessment of
maintenance requirements for valves, including inaccessible as well as
accessible valves. The commenter is correct in saying that a single large -
valve may take as much as sixteen hours to replace. However, replacement of
large valves is not expetted to be a frequent occurrence. The average time
for off-1ine repair of all sizes of valves used by EPA in its cost estimates
has been estimated to be 4 hours per repair (see AID Section 5). The ’
replacement of smaller valves is expected to take less than this allotted
time for off-line maintenance, on the average.

The standards for inaccessible valves require annual monitoring and
repair, compared to the monthly program for accessible valves. Considering
an annual program for inaccessible valves, the repair requirements would be
relatively infrequent.

4.2.3 Repair Requirements
Comment: ,

Several commenters (IV-F-1, No.l; IV-D-21; IV-D-26; IV-D-34) said that

the requirement for repair at the next unit shutdown is too inflexible and

ignores situations where replacement parts for leaking egquipment may not be
available until after the next shutdown. In two sets of these comments
(IV-F-1, No.l; IV-D-21) it was stated that an extended shutdown could happen
due to abnormal near term demand for replacement parts and for unforeseen
manufacturer's or delivery delay. The third commenter (1V-D-26) also
expressed concern that unscheduled outages, not related to maintenance could
also create a situation where once the process unit was down it could not be
restarted because of the inavailability of repair or replacement parts. He-
wrote that although this would not be a freguent occurrence, some provisions
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should be made to allow the process unit to start up again even though some
unrepaired fugitive emission sources might still be leaking.

The same commenter cited another similar example involving custom-made
equipment, e.g., a compressor built to certain design specifications that is
not ‘generally available. Due to the age of the unit, replacement seal parts
may no longer be available and it may be necessary to replace the compressor
with a new unit. The commenter suggested that if the existing unit does not
present any occupational safety hazards, it should be allowed to continue
operation during acquisition and fabrication of the new unit regardless of
process shutdown.

Another commenter (IV-D-46) felt that there were significant points
where back-up equipment could enable guick repair of leaks. Although not
practical for all fugitive emission sources, the commenter said that some
sources (control valves, block valves, pressure reljef devices, pumps,
compressors) could have back-up systems. The commenter continued, saying:
that back-up could be minimized by sharing between emission sources; for
example, piping could be arranged so that a spare pump could serve as a
back-up for more than one pump.

Response: :

EPA agrees that there may be occasions when the lack of spare parts
might prevent repair of all leaking valves during a unit shutdown. To allow
for this eventuality, provisions have been made in the regulation to allow
delay of repair beyond a shutdown if certain conditions are met. The
conditions are -that valve assembly replacement is necessary, valve assembly
supplies have been sufficiently stocked, and.the supplies have been deleted.
Custom-order, unique parts should also be stocked to avoid delays of repair
due to inavailability.

Spare parts, such as valve packing and pump seals, are items that are
typically stocked and can be stocked without unreasonable burden. For
example, assuming a unit maintains a stock of 8 spare pump seals, the annual
cost of maintaining that stock is about $360. This value assumes $226/seal
and an estimated carrying charge for the stock of 20 percent.

4-36



In allowing delays of repair, EPA recognizes that there may be
instances where equipment cannot be repaired on-line. Although certain
types of equipment are commonly spared in SOCMI, EPA determined it
unreasonable to require spare equipment, where it is not the norm, so that
leaks could be repaired quickly. The costs of requiring such redundancy
would be prohibitive.

The delay of repair provisions are discussed in detail in Section 13 on
Enforcement and Compliance Concerns. -

Comment:

One commenter (IV-D-20) wrote that it would be almost impossible to
inspect and repair units in 15 days.
Response:

The standards do not require that a unit be inspected and repaired in
fifteen days. The standards require that all valves be monitored monthly
but that nonleaking valves may be monitored quarterly. The fifteen-day
requirement is for an individual valve not for a process unit. The require-
ment is that a valve found Teaking must be repaired within 15 days of
finding the leak, not within 15 days of the start date for monitoring in the
process unit.

Comment:

In another set of comments (IV-D-17) the need for flexibility in
scheduling repairs was stressed. The commenter said consuming an entire
maintenance force to repair 10 percent of the components may result in
allowing nonleaking equipment to deteriorate. He was concerned that the
fifteen-day repair requirement might prevent timely maintenance on
nonleaking equipment, thereby fostering a situation conducive to causing
more leaks. Another commenter (IV-D-46), however, disagreed, stating that
15 days was too long a period. This commenter felt that 5 days would be
adequate to effect repairs, since personnel and supp]ies should be at hand.
Response: )

The fifteen days is considered adequate for repair of all but those
valves which are critical and cannot be by-passed. The fifteen days
provides sufficient fime to schedule and effect on-1ine repairs that a
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shorter time period might not allow. Provisions have been made for de1éying
repair of those valves until the unit is shutdown.

EPA recognizes the fact that maintenance labor will be required for the
implementation of this leak detection and repéir program. The extra
manpower reguired had‘been estimated and included in the cost estimates in
Chapter 8 of the BID. These requirements were also included in the
estimates presented in Chapter 5 of the AID (III-B-2). The additional
maintenance manpower should allow efficient schedu]ing'of-preventive
maintenance while the leak detection and repair program is underway.

Comment : - _ ‘

One set of comments (IV-D-17) expressed agreement with the estimates of
ten minutes on-line and four hours off-1ine repair times. But the commenter
expressed concern that EPA has not allowed any unit downtime for repair of
valves which must be taken off-line for repair. The commenter pointed out
that while many leaks can be repaired soon after they are found, and while
the Teaking equipment remains in service, it must be recognized that
situations exist where quick repairs will, in fact, result in increased
emissions. As an example, the commenter mentioned a situation where a
critical component of a process unit is leaking. Repair of this critical
component requires a special shutdown of the process unit. In order to »
safely shut down the unit, more emissions enter the atmosphere than would
have been emitted from the leaking component. The commenter suggested that
the proposed standard should not only allow, but strongly encourage the
application of realistic judgemeht in these cases so that total emissions
are reduced. He added that if EPA insists upon repair which requires unit
shutdown, it must include a debit for lost production.

Another commentér (IV-D-32) said that some Teaks are better left
unrepaired. He explained that, to change a valve with a small leak,
transfer 1ines would have to be purged. Even after purging, the Tine would
contain enough material to pollute the atmosphere.

Response: ‘

EPA recognizes the fact that it would be impractical to shutdown a

process unit to repair a valve. The standard does not require that a unit
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be shutdown for repair. Allowance is made for repairing such critical
valves at the next unit shutdown. In addition, those valves that can be
isolated but would require considerable purging of YOC to the atmosphere
would be exempted from repair until the next unit shutdown. Becadse
shutdowns are not required, a debit for lost production is not necessary.
Comment: S |

One commenter (IV-D-46) was concerned that the focus of the standard
appears to be on detecting and repairing leaks after they have occurred. He
noted that the preamble devotes scant attention to preventive maintenance
that could minimize development of leaks in the first place. For example,
the commenter pointed out, EPA has apparently not considered the poSSibiTity
of replacing the packing in valves at regular intervals, before it becomes
brittle and subject to leakage. He suggested that automatic replacement at
regular intervals may be justified. B
Response: '

Certainly the ideal way to eliminate fugitive VOC emissions is to
prevent them from occurring altogether. Some of the equipment and
performance requirements in the final standards provide for this where
possible. One means of reducing leaks from valves is through scheduled
preventative maintenance. Owners and operators have incentive under the
standards to increase preventative maintenance efforts in order to reduce
the number of valves found leaking. This procedure would reduce the monthly
monitoring burden. This type of program would not, however, eliminate leaks
from occurring due to the numerous variables affecting the valve leak
occurrence rate. Although regular valve packing thanges may reduce the leak
occurrence rate, it would not eliminate leaks from occurring altogether; a
leak detection and repair program would still be needed to find these other
Teaks. ' '

As illustrated by the data collected on fugitive emissions, most valves
do not leak. And in some instances, attempting repair of a nonleaking valve
can result in creating a leaking source. Thus, there may not necessarily be
a positive benefit for routine packing replacement in valves.
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4.2.4 Accessibility

Comment: _
Several commenters (IV-F-1, No,1, p.113 IV-D-5; IV-D-15; IV-D-17;
1V-D-21; IV-D-23; IV-D-26; IV-D¥29; 1v-D-34; IV-D-43; IV-D-50) expressed
concern about the inaccessibility of some valves in SOCMI units. Four sets
of the comments (IV-F-1, No.l; IV-D-17; IV-D-21; IV-D-50) gave safety
considerations, configuration, and elevation constraints as the possible
reasons why a valve may be inaccessible for monitoring. Commenters said
that many of these valves can be eliminated in an entirely new plant but
become a problem when an older plant becomes subject to the regulations due
to modifications. Two commenters (IV-D-21; IV-D-34) recommended that such
inaccessible equipment be exempted or excluded from the proposed NSPS.
Another commenter (IV-D-17) suggested that two new Sections 60.482(f)(7) and
60.482(f)(8) be added as follows:

(7)(i) An owner or operator of a new or modified source subject

to the requirements of §60.482(f)(1)-(6) may for valves that are

routinely inaccessible for safety reasons monitor each inacces-

sible valve for leaks after a process unit overhaul prior to

startup by pressuring with nitrogen to the system process pressure

or 100 psig, whichever is less, and checking with a soap solution

for bubbles, or other equivalent test method pursuant to §60.484.

(ii) When a leak is detected, it shall be repaired as soon as

practicable, but no later than the next scheduled shutdown, or

consistent with §60.482(h). .

(iii) For purposes of §§60.483 or 60.484, inaccessible valves

shall not be included. "

(8)(i) An owner or operator of a modified source subject to the

requirements of §60.482(f)(1)-(6) may -for valves that are

routinely inaccessible because of elevation or configuration

monitor each inaccessible valve annually using test methods

pursuant to §60.485 or a soap solution for bubbles.

(ii) When a leak is detected, it sha11 be répaired as soon as

practicabie, but no later than the next scheduled shutdown, or

consistent with §60.482(h).
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(iii) For purposes of §§860.483 or §60.484, inaccessible valves

shall not be included.

Another commenter (IV-D-23) recommended either an exclusion or an
alternative method of sampling for inaccessible vaives. He referred to an
alternate test procedure suggested by an industry group (IV-D-17). He
stated that the costs would increase significantly if inaccessible valves
were required to be sampled routinely.

One other commenter (IV-D-26) referred to EPA reports which indicated
some accessibility problems experienced by the contractors during
monitoring. The commenter expressed concern that despite this contractor
experience, EPA wishes to impose on SOCMI such a frustrating and potentially
hazardous task.

Response:

EPA recognizes that some valves may be difficult to monitor because
access to the valve bonnet is restricted or the valves are located in
elevated pipe racks. In addition, some valves may be unsafe to monitor
because process conditions include extreme temperatures, pressures, or
chemicals which could be explosive or hazardous. Difficult to monitor
* valves can be eliminated in new process units but may not be eliminated in

.. existing process units. Therefore, the proposed standard has been amended

to provide for these circumstances.

For process units that become affected by a modification or reconstruc-
tion, EPA is requiring an annual Teak detection and repair program for
valves which are difficult to monitor. Valves which are difficult to
monitor are defined as valves which require safely elevating monitoring
personnel more than two meters above any permanent available support
surface. This means that ladders may be required to elevate monitoring
personnel safely, but scaffolds will not be required.

Valves which are unsafe to monitor cannot be eliminated in new or
existing units. These valves are required in certain process units and
would be unsafe to monitor under certain process conditions. These valves
can be monitored at times when the process conditions that indicate the
unsafe conditions are not occurring. Owners or operators will be required
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to demonstrate that valves are unsafe to monitor on a routine basis and to
prepare a plan for monitoring those valves which are unsafe to monitor
routinely. Valves which are unsafe to monitor are defined as those valves
which could, based on the judgement of the owner or operator, expose
monitoring personnel to imminent hazards from temperature, pressure, or
explosive process conditions. A plan is required that defines a leak
detection and repair program conforming with the routine monitoring
requirements of the proposed standards as much as possible given that
monitoring should not occur when it is unsafe to monitor valves that would
expose monitoring personnel to imminent hazards from temperature, pressure,
or explosive process conditions.

4.2.5 OQther Monitoring Methods

Comment:

One commenter (IV-D-24) suggested that in light of the high vapor
pressure characteristics of the chemicals listed in Appendix E (§60.489) of
the regulations, area monitoring of processes enclosed by buildings will
suffice in determining the presence of a leak. He recommended that
provisions for this special case should be included in the regulations.
Response:

As discussed in the BID in Appendix D, EPA performed a limited evalua-
tion of fixed-point monitdring systems. The results of these tests
indicated that fixed point systems were not capable of sensing all the leaks
that were found by individual component testing. As a result, fixed-point
area monitors were not incorporated in Reference Method 21.

The application suggested by the commenter, while it does not conform
to Reference Method 21, may be useful to an owner or operator who has
elected to comply with an alternative standard. It is possible that fixed-
point monitors could be used for surveillance in addition to individual
source monitoring.

Comment :

One commenter (IV-D-13) stated that application of any control
resources other than visual inspection to equipment handling liquids in the
vapor pressure range of concern would not be cost effective. He noted that
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almost any amount of leakage will occur in the liquid form. Evaporation
rates are so slow that accumulation of 1iquid becomes readily evident long
before serious impact upon the environment occurs.

Response: »

Evaluations of monitoring methods were made in selecting the method of
individual point monitoring with portable VOC analyzers. Visual inspections
were discarded as being too subjective to be reliable. Experience in the
field has shown that leaks are found with a portable VOC analyzer which
would not be detected by visual, audible, or olfactory means. Therefore,
the portable VOC analyzer was chosen as the monitoring method."

Comment: : ‘

In objecting to a leak detection and repair program, one commenter
(1v-D-32) said that most large plants have safety and housekeeping
inspection teams that perform maintenance checks for the kinds of Teaks to =
be regulated by the proposed rule. He felt that only training and close
supervision could correct sloppy operational practices.

Response: »

While it may be true that some plants have safety and housekeeping
inspection programs that detect visible leaks, this practice is not
uniformly found in all SOCMI units. The leak detection and repair programs
that are part of the final rule are intended to identify VOC Teaks that may
not be detected by visual, audible, or olfactory means which tend to be very
subjective.

Comment:

One commenter (IV-D-1) wrote that data, currently not -available, will -
show that Teak freguency will vary with different types of valves. It
would, therefore, be appropriate to group them into different categories
according to leak frequency. He suggested that it would also be possible to
have different inspection plans for the different groups. He added that it
is also appropriate to vary the protection level depending on the toxicity
or hazardous nature of the leaking chemical. According to the commenter,
the effort should be focused where Teaks occur most often.
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Response:
The philosophy of focusing effort where leaks occur most freguently is

a sound one which is endorsed by EPA. In fact, the standard for valves
incorporates features resulting from the application of this philosophy.
Several types of fugitive emission sources have been exempted from coverage
because of low leak frequencies, e.g., flanges and heavy liquid equipment.
Furthermore, the scheme of less frequent monitoring of valves which do not
leak for two consecutive months is consistent with this philosophy.

Recent analyses of fugitive emissions data gathered by EPA in SOCMI
units indicate several factors which may influence leak frequency, such as
valve type, line pressure, primary material in the line, and chemical unit
type. These factors may be useful to an owner or operator who chooses to
develop his own plan to comply with an alternative standard. It would be
impossible, however, to write the nonoptional valve standard (§60.482f) in a
manner that allows for all of those factors. The resulting standard would
be excessively complex and unmanageable.

Protecting people and the environment from toxic chemicals is certainly
an important goal. EPA has determined that VOC compounds contribute to air
pollution which may endanger man's health and welfare and that, therefore,
all VOC should be prevented from entering the atmosphere, including those
chemicals which are toxic.

4,2.6 Potential Monitoring Problems

Comment: .

Two commenters (IV-D-15; IV-D-43) wrote that instrument calibration,
operational reliability (an inventory of spare parts is needed), and
difficulties encountered in the field appear to be major problems in
monitoring VOC's in SOCMI plants. Chapter 4 of the BID notes "portable
hydrocarbon detection instruments are the best method for identifying leaks
of VOC from equipment components" (p.4-2). However, the commenter noted
that there is no discussion in the BID of the many difficulties encountered
during contractor sampling in SCCMI plants. The difficulties as detailed by
the commenter are:
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"Nuisance" malfunctions such as failure of the battery pack,
preamplifier and readout meter. Hydrogen leaks also were
frequently encountered in the monitoring equipment.

Another example of a "nuisance" malfunction occurred when exces-
sive amounts of moisture or organic 1iquids were drawn into the
probe of the hydrocarbon detector. The contractor's solution to
the problem was to allow the instrument to run and dry out for
several hours before reuse. This delay is distruptive and
certainly is more than a "nuisance" when attempting to minimize
sampling costs associated with compliance with this regulation.
The EPA contractor also observed that water, drawn into the
instrument probe and internals during rainy weather or from icy
surfaces, often produced random electrical signals and subsequent
erratic behavior. Again, the contractor's solution to this
problem was to allow the instrument to run and dry out for several
hours.

With Century Systems' instruments the hydrogen flame was

_extinguished often when too rich (i.e., very high concentrations)

compositions of VOC's were introduced into the instrument. This
necessitates bringing the instrument to an area where safe
ignition of the hydrogen can be made.

During EPA's survey of an adipic acid manufacturing plant, the
sampling team used teflon tubing packed with glass-wool to prevent
particulates and liquids from contaminating the QOVA probe. In
addition, it was reported "when cyclohexane contaminated the
probe, we used an elaborate wash system to purge the OVA." (The
use of the glass-wool and an "elaborate wash system” are not
described in Reference Method 21.)

Instrument response to some organic compounds (phenol, for
example) was very slow (10-30 seconds) and background zero was
obtained only after 2 to 3 minutes. Thus, average sampling
time/source can be adversely affected. The EPA contractor
sampling team alsoc noted that a very sluggish response to fugitive
aromatic emissions (particularly cumene) was observed.
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g. Apparently, adverse weather conditions, such as high winds, heavy
rain or severe cold, hampered the screening efforts of the
contractor at several process units. None of these problems was
discussed in the BID. Further, the proposed regulation makes no
allowance in the economics for sampling that is terminated because
of inclement weather.

In summarizing his concerns, the commenter stated that the instrumen-
tation used in VOC monitoring programs may not be reliable, and will result
in significant additional manpower requirements not considered by EPA in
developing the economics for each alternative.

Another commenter (IV-D-26) referred to the EPA contractor report
"Frequency of Leak Occurrence for Fittings in Synthetic Organic Chemicals
Plant Process Units." He stated that this report describes in considerable
detail the delays in monitoring caused by instrument problems, failure of
major parts, and slow repair. The commenter expressed the opinion that the
OVA-108 does not seem to be really designed for rugged and continued use.
Response:

‘ It is true that portable VOC monitors require some maintenance and care
in their use. It is also true that a certain number of spare parts should
be kept on hand to insure uninterrupted service. The instruments are
certainly not perfect, but they are the best method for identifying leaks of
VOC- from equipment components, and it is expected that as more development
work is done, the durability and reliability of the instrument will be
improved. Alternatives to portable VOC monitors would be confined to
expensive, nonportable analytical instruments not suited to field applica--
tion, not explosion-proof and even more fragile than portable VOC analyzers.
In other words, portable VOC analyzers are the only choice.

Recognizing that maintenance would be required for the portable VOC
monitor, as it would for any analytical instrument, an allowance for
maintenance was made in the cost analysis. The cost estimate for instrument
maintenance including parts and labor was $2,700 per year. The estimate is
shown in Tables 8-9, 8-10, 8-11, and 8-14 of the Background Document.
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Some of the nuisance malfunctions mentioned by the first commenter can
be avoided by careful operation of the instrument. Avoiding drawing liquids
or particulates into the probe tip will eliminate the need to Tet the
instrument run and dry out for several hours.

Contrary to the information presented in the first comment, extin-
guishing of the flame by VOC compositions which.are too rich presents no
problem to the Century System's instrument. The flame can be reignited
safely within seconds without removing the instrument from the plant
environment. (See the instrument manual for a description of its safety

- features.)

While it is true that use of glass-wool and an "elaborate wash system”
are not given as part of Reference Method 21, these procedures were
presented in the 24-Unit study (IV-A-11) as methods used to circumvent
specific problems encountered during sampling by contractors. These
procedures may not be necessary in all units, but there may be instances
where the owner or operator deems it valuable to implement these procedures
to avoid contamination of the probe by particulates or liquids. _

In response to the comment concerning sluggish response to certain
chemicals, it is true that sluggish response of an instrument to certain
chemicals could affect monitoring time for an individual unit. However, the
average monitoring time reported by EPA contractors incorporates those
delayed response times. So, the average time reported is unaffected by
sluggish response.

As the first commenter indicated, it is also true that inclement
weather can delay or prevent monitoring with portable VOC monitors.
However, an owner or operator.of an affected facility will have much wider
latitude in scheduling for inclement weather than contractors working under
tight schedules. Interruption or termination of screening will not require
starting over, merely resuming where the interruption occurred, so that no
allowance was made for extra cost. Furthermore, scheduling of outdoor -
activities to meet weather conditions is an administrative problem
frequently encountered and successfully solved in SOCMI,
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The second commenter generally echoed the first commenter's complaints
about portable VOC monitoring instruments. However, he also complained
about slow repair service. Slow repair service by the factory was
encountered as noted in the referenced report. However, as also noted in
this repbrt, a major contributing factor in the delayed repair service was
the fact that the factory was being moved at the time. The report also
noted that regional. factory representatives did much to alleviate delays by
providing access to back-up instruments. o
Comment:

One commenter (I1V-D-18) expressed concern that tightening the packing
on certain types of valves may make emissions worse. He pointed out that,
as mentioned in the preamble, overtightening will frequently cut or shear
the packing. The commenter stated that overtightening will frequently
result in increases in emissions, shorter valve life, and will be
counter-productive to the intent of the regulation.

Response:

EPA recognizes the fact that some valves cannot be repaired on 1line.
Overtightening is not advisable and is not encouraged. The regulation does
not require that valves be overtightened. "It allows for valves which cannot
be repaired on-line to be repaired off-1ine at the next unit shutdown.
Comment:

One commenter (IV-D-32) stated that keeping track of numerous fugitive
emission sources (250 in one unit, for example) would be impossible with
limited program resources.

Response:

The final standards require maintaining records on only those fugitive
emission sources found leaking. As part of its regulatory analysis, EPA
considered reporting and recordkeeping requirements. -As a result of this
analysis the reporting requirements have been reduced in the final rule to
semiannual reporting, in addition to the notifications required by the
General Provisions and the regulation. Reporting and recordkeeping is
addressed in detail in Section 11,
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4.3 LEAK DEFINITION

Numerous comments were received regarding the selection of the leak
definition for the valve leak detection and repair program. Most comments
suggested that the leak definition be raised. A variety of reasons were
cited for the increase including emissions reductions, maintenance reduc-
tions, and reasons related to the monitoring instrument. Comments on the
leak definition for pumps were also received.

Comment:

A commenter (IV-D-17) wrote that it was his understanding that the
10,000 ppmv action level was chosen because it is the top of the scale on
the Century Organic Vapor Analyzer. The commenter noted that apparentily,
EPA felt that 10,000 ppmv would make compliance monitoring easier for the
chemical industry. He expressed significant disagreement with this
assumption. He said that the scale on the Century instrument is a minor
consideration. The commenter said that readings higher than 10,000 ppmv can
be obtained readily with a dilution apparatus. In addition, he expressed
confidence that equipment manufacturers will be able to supply instruments
with direct scales to whatever level is required. ‘

-+ Response: '
' It is true that one consideration in selecting 10,000 ppmv as the leak
definition for the SOCMI fugitive VOC emissions standards was the monitoring
instrument characteristics. Data on which the standards are based were
collected using common hydrocarbon detectors that are readily available.
These instruments provide direct measurements of VOC up to 10,000 ppmv; in
order to measure higher concentrations with the instruments most commonly
used, additional care and calibration for devices such as dilution probes
are required to obtain accurate results. As a result, additional costs are
associated with measuring concentrations higher than 10,000 ppmv. Although
instruments that directly measure higher VOC concentrations may be availabie
in the future, the standards are based on the least complicated and best
established portable hydrocarbon detection technique currently available.
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Comment:

Several comments were received which said that the 10,000 ppmv action
Tevel could not be justified by the emission reductions achieved. One
commenter (IV-F-1, No.3) called the choice of leak definition arbitrary.
Another commenter (IV-D-17) argued that using a 20,000 ppmv action level
instead of 10,000 ppmv would result in only 1 percent more emissions.

Comments were also received which stated that the SOCMI Maintenance
Study data suggest a higher leak definition. One commenter (IV-D-7), using
leak frequency/mass emissions data correlations developed in the Maintenance
Study as his basis, wrote that if EPA set a leak definition on the basis of
mass emissions equivalent to those defined in the refinery CTG, an
appropriate leak definition would be 35,000 - 99,500 ppmv (based on
methane). He added that using the leak definition as proposed by EPA with
no consideration of its relationship to mass emission rates results in much
wasted motion by attempting to correct leaks which are insignificant and
unrepairable. The commenter suggested that EPA examine the SOCMI mainte-
nance data to determine if it would support a higher leak definition and
still effect a high percentage reduction of mass emissions. The first
commenter (IV-D-17) said that recent SOCMI data point to a screening value
of 40,000 ppmv. Furthermore, he stated that his preliminary analysis of the
data shows that a majority of emissions could be controlled with a
definition of 100,000 ppmv or higher.

The commenter went on to say that, if the leak rates from equipment in
SOCMI were lower than originally predicted by EPA or if the leak frequency
were lower, a lower percentage of mass emissions would be controllable for a
given action level. Moreover, total uncontrolled emissions would be Tower
and control based on a low action level would not be justified.

In a later letter, the commenter (IV-D-50) recommended using an annual
monitoring plan, a 100,000 ppmv screening va1ueLfdr.va1ves in gas service,
‘and a 10,000 ppmv screening value for othef sdqf@gs} He presented data
(Table II, IV-D-50) to demonstrate control efficiencies of various plans.
The commenter estimated that, under the recommended plan, NSPS emissions
would be below 26 Gg/yr.
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Response:
' The leak definition of 10,000 ppmv was selected based on the results of

testing on SOCMI sources. Table 4-6 presents a summary of the percent of
sources screening above the action level (leak definition) for various
action levels (an indication of the number of leaks) and percent of mass
emissions attributable to these action levels. Analysis of the results of
the SOCMI study (IV-A-14) demonstrates two important conclusions. First,
between 4 and 10 percent less mass emissions, not an insignificant quantity,
would be detected with an action level of 20,000 ppmv instead of 10,000 ppmv
for the SOCMI sources tested. Secondly, the percentage of valves found. '
1eaking‘wbu1d be only 0.1 to 4 percent fewer. For a model unit B, this
would mean a minor difference of one to 21 fewer valves found leaking o
initially, at an annualized cost difference of $4 to $84 for the initial
repairs. .

EPA has determined that, along with other reasons discussed in this
section, the potential emissions reductions attributed to a leak definition
of 10,000 ppmv warrant the small amount of additional work required to
maintain the few extra leaks detected. The work required to monitor and
repair the extra valves found leaking between 10,000 and over 20,000 ppmv
was also not considered burdensome. An analysis of valve Teak detection and
repair programs for different leak definitions indicated that a leak
detection and repaif program based on 10,000 ppmv would result in a credit
of $60/Mg of additional VOC recovered over a program based on 20,000 ppmv.
Therefore, 10,000 ppmv was selected as the leak definition.

Comment:

Another commenter (IV-D-46), however, stated that EPA is not justified
in exempting from the repair requirements all Tleaks be]ow‘10,000 ppmv. He
quoted a passage from the proposed standards to demonstrate that EPA is not
claiming that it knows that making repairs in 1,000-10,000 ppmv range will
result in net increases in emissions. The commenter noted that EPA is only
speculating that they will. He also pointed out that Table C-16 of the BID
shows that most repaired leaks result in lower emission levels.
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TABLE 4-6. SUMMARY OF PERCENT OF SOURCES DISTRIBUTION CURVES
AND PERCENT OF MASS EMISSIONS CURVES AT VARIOUS
ACTION LEVELS®

Percent of Mass Emissions Attrgbgtable

Percent of Sources Screenin Aboveb .. to Sources Screening Above
10,000 20,000 40,000 '136,506 ' 20, ' ‘ '

0,
Valves
Gas .
Ethylene 15 12 10 7 94 90 84 71
Cumene 16 13 10 6 94 89 83 69
Vinyl Acetate 3.7 2.8 2.0 1.2 90 84 77 . 62
Light Liquid
Ethylene 26 22 18 13 89 83 75 60
Cumene 12 9 6 4 80 n 61 45
Vinyl Acetate 0.2 0.1 0.1 0 25 16 10 4
Pump Seals
Light Liquid
Ethylene 30 24 18 12 9 92 86 73
Cumene 14 11 8 5 89 83 - 75 61
Vinyl Acetate 1.7 1.0 0.5 0.2 67 57 46 31

3Curves are based on models derived from data collected during 24-unit SOCMI study.
bScreening values are in ppmv.

“These values were based on the original leak rate/screening value correlations presented in the
Maintenance Study and have not been changed to reflect the new correlations developed in the
Technical Note on the revision of SOCMI emission factors, Based on a comparison of empirical
data, these values are not expected to change significantly. :



This commenter also wrote that even if the 1,000 ppmv level is inappro-
priate, EPA should have examined whether an intermediate cutoff (e.g. 8,000,
5,000, or 3,000 ppmv) would better maximize net reductions. Neither the BID
nor the proposal discusses the possibility of different cutoff levels for
different types of emission sources.

Response: -

The commenter (IV-D-46) correctly pointed out that there would be only
a potential for‘a net increase in emissions if an action level between 1,000
and 10,000 ppmv were selected. The potential increase in emissions that
could result from attempted repair of a valve with a screening value between
1,000 and 10,000 ppmv. But it is unknown precisely at what action level
maintenance efforts begin to result in increased emissions. Thus, EPA has
determined to use the 10,000 ppmv leak definition as its lower bound for
leak definition. Clearly, considerable emissicn reduction is achievable
using a 10,000 ppmv leak definition, and the key criterion in selecting a
leak definition is the mass emissions reduction achievable. Any leak
definition chosen would only be an indicator of whether a source was
emitting VOC in quantities large enough to warrant action (repair). A rise
in the screening value above the leak definition is an indication that steps
(such as repacking of valves or replacement of pump seals) must be taken to
lower the screening value below the leak definition and, thus, reduce the
emissions from the source. In this regard, certainly a leak definition of
10,000 ppmv accomplishes this goal and, based on the findings of the
Maintenance Study, results in an overall 71 weight percent reduction of
emissions using only simple on-line maintenance. Furthermore, the
monitoring technique selected for the standards results in a leak or no leak
determination and the leak definition should be easily implemented in this
technique. The 10,000 ppmv definition fulfills this requirement. EPA has
determined that using a lower Teak definition would not increase emissions
reduction significantly, and the potential net benefit of a lower leak
definition is questionable. Therefore, a leak definition of 10,000 ppmv was
selected instead of a lower level. '
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Comment:

One commenter (IV-D-17) said that raising the leak definition to
20,000 ppmv would decrease the maintenance required by 30 percent. He said
that this factor is of major‘significance since Section 111 of the Clean Air
Act requires the Administrator to take cost into consideration. The
commenter had previously (IV-D-17) submitted data to show how he had arrived
at his estimate which was based on valves in gas service. And in a later
letter, the commenter (IV-D-50) reiterated that. the proposed standards were
not cost effective, citing as one reason the unreasonably low action level
for leaks.

Response:

Under any assumed leak detection and repair program, the maintenance
requirements would be directly related to the number of sources found
Teaking at the selected action level (leak definition). For all 24 units,
only about 2 percent fewer gas valves were found leaking at a 20,000 ppmv
action level than at an action level of 10,000 ppmv. Again, relating this
"to a model unit B used in the background document, only about 8 fewer gas
valves would be identified as leaking if the higher action Tevel were used.
For valves in gas and light 1iquid service combined, about 21 percent fewer
valves, or 16 valves in a model unit B, would be found leaking. This
decreased number of valves represents a minor savings, as noted above, in
maintenance costs attributed to the fewer hours associated with screening
and repairing these valves. However, as noted in the previous response, the
incremental cost effectiveness of using a 10,000 ppmv Teak definition
instead of 20,000 ppmv is a credit of about $60/Mg of additional VOC
recovered. Therefore, EPA has determined the emissions reductions for a
leak definition of 10,000 ppmv attainable at a reasonable cost (costs were
discussed in detail in Chapter 5 of the AID).

Comment:

The same commenter (IV-D-17) wrote that the change in calibration gas
from hexane to methane has effectively Towered the trigger point and
recommended 20,000 ppmv as a leak definition. Another commenter (IV-D-7)
objected to the change, noting that EPA's justification was that methane is
available. He found this justification inadequate (See Section 12.1).
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Response:
The final regulatory analysis for the SOCMI valve leak detection and

repair program was based on SOCMI screening data measured with an instrument
calibrated to methane. EPA's determinations regarding regulations for SOCMI
fugitive emission sources were made based on these SOCMI data, not on other
data obtained with another instrument calibrated to a different gas.-
Therefore, EPA sees no reason to alter the leak definition for differences
in calibration gases.

The availability of methane was not the sole reason for its selection
as the calibration gas for Reference Method 21 when used for SOCMI
screening.. It is true that methane is more readily available than hexane in
the concentrations required for calibration. As discussed in Section 12.1
Test Methods, the SOCMI data gathered to support these standards were
collected usihg methane as a calibration gas. Furthermore, as explained
more fully in Section 12, the differences between the results obtained by.
the QVA*-methane system (used in SOCMI studies) and the TLV*-hexane system
(used in refinery studies) are not really significant at the 10,000 ppmv
action level. Therefore, data collected using either the OVA-methane system
or the TLV-hexane system can be used interchangeably at the 10,000 ppmv
action level.

For some types of monitoring instruments allowed in the Reference
Method, however, methane cannot be used as the calibration gas. Photoioni-
Zation instruments, for example, may be useful in certain SOCMI units, these
instruments do not respond to methane. An alternative calibration.gas has
been added in the requlation to allow for this situation but is.not
restricted to a single type of analyzer. Based on the comparison presented
above, hexane has been specified as the alternative calibration materid1.
Moreover, one industry study (IV-A-17) indicates a comparable number of
leaks determined using hexane and methane with the Century OVA* and:
Bacharach TLV.*
Comment: . -
Variation in repeat measurements of the same valve were also cited as
the basis for raising the leak definition to 20,000 ppmv (IV-D-5; IV-F-1,

*Mention of trade names does not represent endorsement by EPA.
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No.4). In a later 1etfer, the commenter (IV-D-40) stated that the level
should be high enough to allow for variations and still identify only
significant leakers, if a single leak definition is to be set for the whole
industry. ‘ , ,

Another commenter (IV-D-46), while agreeing with a focus primarily on
large leakers, expressed the belief that the cutoff levels should be lowered
to include more leaks. He further stated that EPA has chosen the most
cost-effective, sensible approach. '

Response:

Repeat screening was addressed in a report filed in Docket Item
No. IV-A-7. In this report, the variability in repeating precise screening
values was giVen as X/5.6 to 5.6X. While this does represent a wide range
of values, it relates to obtaining a discrete value. Reproducibility of
leak/no leak determination is a more appropriate consideration when applying-
Reference Method 21 since a precise screening value need not be determined.
In Docket Item No, I1I-B-24, reproducibility of leak/no leak determination at
a 10,000 ppmv action level was ‘given as 90 percent. In another research
study (IV-A-30), reproducibility of leak/no leak determination at a
10,000 ppmv action level was given as greater than 94 percent. EPA,
therefore, finds no basis for changing the leak definition for the SOCMI
standards.

As discussed in response to previous comments, EPA has determined that
lowering the leak definition is not warranted. The standards are based upon
emission reduction achievable.- The leak definition is only an indicator of
whether a source is emitting VOC in quantities significant enough to require
action. The utility of the 10,000 ppmv leak definition to this purpose has
been thoroughly presented in this section. In Towering the Teak definition,
the emissions reduction achieved would probably not be increased much and
the point may be approached that attempted repairs could even result in
increasing emissions. »

Comment: .

Variability in response factors was also cited as supporting evidence

that the leak definition should be raised (IV-D-7). The commenter objected
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to EPA's reasoning that a variabiTity of 2 to 3 would not have a significant
impact on the decision as to whether a Teak exists when compared to the
total number of potential Teak sources. He said that the comparison should
be made to the number of leaking sources and not the total number of
potential Teaking sources. He further stated that the variability in
response is 0 to 571, not 2 to 3 as reported by EPA. He charged that EPA
was aware of this variability before proposal because it was reported in
September, 1980, in EPA Report No. 600/2-81-002. The commenter admitted
that calibration of the instrument for each chemical involved would be
impractical but suggested that an allowance should be made for the
variability in response factors by defining leak concentrations on the basis
of the type of unit surveyed.

Response:
: The commenter accurately points out that a wide variation in response
factors (0-571) was determined in laboratory testing of two portable VOC
analyzers used for a number of organic chemicals. But it is important to
point out that, even though this wide variation existed for all chemicals
tested, 90 percent of these chemicals had response factors between 0.1 and
10 (IV-A-8). In addition, many of the chemicals falling outside of this
range either are not SOCMI chemicals or are heavy liquids. And other
monitoring instruments may demonstrate better response factors for specific
chemicals that are to be monitored.

The monitoring requirements of Reference Method 21 result only in a
determination of leak or no leak at an action level (leak definition), not a
concentration measurement. As a result, the effect of response factor
variation on percent leaking estimates is dampened since precise concentra-
tion measurements are not required. These effects were analyzed in the EPA
report on the 24-Unit SOCMI study (IV-A-14). The conclusion of this '
analysis was that only a small reduction (approximately 3 percentage points)
in the estimated leak frequencies was evident for gas valves in high leak
service, while no distinguishable differences were seen in all other cases.

EPA, therefore, has determined that no allowances are needed in the
Teak definition to account for variation in response factors.
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Comment:

One commenter (IV-D-17) wrote that EPA has defined a leak based simply
on the ability to repair the leaking components. Although he commenter
admitted that data may show that attempted repair of valves leaking at about
1,000 to 3,000 ppmv could result in an increase in emissions, it was
impossible to understand how these data restrict the upper limit to
10,000 ppmv as proposed by EPA. The commenter suggested that it can be
easily concluded from the present data that repairing leaks with screening
values of 1,000 - 2,000 ppmv may not result in net reductions of emissions.
On this basis, the commenter agreed that it is certainly important not to
cause small leaks by requiring tightening of valves with a low-level leak
definition. However, he also concluded from all available data that leaking
valves could be defined as 1,000 - 20,000 ppmv which would significantly
reduce the percent of unsuccessfully repaired valves and almost e]iminate
the increased emission rate of some attempted repairs. According to the
commenter, there is no justification in these data to restrict the upper
Timit of a leak definition to 10,000 ppmv as proposed by EPA,

Response: ‘

The standards are based on thé emission reduction achievable, not on
the ability to repair. The leak definition provides an indication of the
significance of leaks in terms of mass emissions. Using a leak definition
of 1000 ppmv, the emissions may actually increase as a result of attempted
repair. This phenomenon was discussed earlier in this section. But, at a
leak definition of 10,000 ppmv, simple on-line maintenance resulted in
~ 71 weight percent reduction of emissions. For those valves that can be
isolated, off-1ine maintenance will be done. For valves that cannot be
repaired on-line and cannot be isolated, repair will be done at turnarounds
(shutdowns). These efforts will result in a higher weight percent reduc-
tion. Therefore, EPA decided to use 10,000 ppmv as the leak definition.
Comment:

Comments were also received concerning the leak definition applied to
pumps. One commenter (IV-D-15) argued that the proposed requirements to
inspect dual seals for visible leakage of fluid and the assumption that any
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visual detection of 1liquid dripping will constitute a lTeak which must be
repaired may result in significant expenditure of time and effort without
any effect on VOC emissions. In most instances, leakage of the process
fluid cannot occur across the inboard seal due to the higher pressure of the
barrier fluid in the stuffing box, and liquid dripping from the outer seal
will be only the barrier fluid. No light 1iquid VOC will be present and no
fugitive emissions will occur. Therefore, the commenter stated, defining
any visible dripping from the seal area as a leak is unjustified. Further- -
more, since by their very nature all mechanical seals will leak some. barrier
fluid when in operation, the proposed definition of a leak would have most
pumps in a perpetual state of leakage.

The commenter asked for a more specific definition of a leak. He
suggested that specifying the number of drops per minute would-be one method
to avoid this situation. Rule 466 of the South Coast Air Quality Management
District in California specifies a rate of 3 drops per minute as consti-
tuting a leak for pump seals. The commenter recommended that a similar.
provision should be included in the final standards. In addition, a
suspected leak of VOC observed by visual inspection should be confirmed by

;2 monitoring prior to initiating repair work. He stated that if the VOC is

below 10,000 ppmv, pump repairs should not be made.

Another commenter (IV-D-17) wrote that in many instances, the barrier
fluid could be water, so there would be no reason to repair the seal where
the barrier fluid pressure is higher than the pump pressure. He
recommended rewording Section 60.482(a)(4) as follows:

Each pump shall be checked by visual inspection each calendar week for

indications of Tiquids dripping from the pump seals. If indications of

Tiquids dripping from the pump are seen, the vapor emissions shall be

monitored by the methods specified in 60.485. A vapor concentration

containing greater than ten percent VOC at greater than 10,000 ppmv
above background shall constitute a Teak.
Response: ’

At proposal, the standards for pumps in light 1iquid service required
the use of dual seals with a non-VOC barrier fluid systems. A weekly visual
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inspection of the pump seal was required to identify a leak. As discussed
in Section 4.8 on Dual Seals, the final standards for 1ight 1iquid pumps
include a work practice standard in addition to the equipment standards
presented at proposal. The work practice standard uses a leak definition of
10,000 ppmv to be determined in accordance with Reference Method 21.

Under the work practice standards pumps would be monitored monthly to
detect leaks using a 10,000 ppmv action level (leak definition). Pumps
screening above 10,000 ppmv would be defined as a leak, requiring repair as
soon as practicable. The first attempt at repair would be made within
- five days of detection and repair would be required within 15 days. As an
alternative to the work practice standard, the eqﬁipment requirements (dual
seals, etc.) could be met. ,

A leak under the equipment standard for light 1iquid.pumps is still
defined as any visible leakage from the seal area. The "drops per minute"
format was considered but was not chosen because leakage from pump seals is
often in the form of spray or mist, or is exhibited by ice formétion around
the seal area.

Under the equipment standard, a leak -is also detected upon failure of
the seal system and/or the barrier fluid system which would be indicated by
a sensor. Again, when a leak is detected, repair must be effected within 15
days of detection. Regardless of seal type/arrangement, visible leakage
from the seal area is generally indicative of sea]lwegr. To prevent exces-
sive wear that could possibly result in catastrophic seal failure, the seal
should be repaired soon after leakage is detected. Therefore, visible leak-
age from the seal area is defined as a leak under the standards for pumps.
4.4 SAFETY CONSIDERATIONS

Some of the comments received on the proposed standards dealt
specifically with safety considerations of the control technologies
presented in the support documents. The four areas commented on include
closed vent systems and incinerators, rupture disk/pressure relief device
installations, hazards during monitoring, and double valve requirements.
Some other comments concerning safety considerations are included under the
individual equipment types involved because the comments focus more on the
control technology for specific equipment types than on the safety aspects.
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Comment:

One commenter (IV-D-17) stated that, as presently drafted, the
requirement for closed vent systems is potentially unsafe. The following:
reasons were given for these safety concerns.

First, the conveyance of explosive vapors or gases must be conducted
under lean (<40 percent of the lower explosive limit) or rich (0 percent
oxygen) conditions. Fugitive emissions from compressor and pump seals would
not normally be present. The design of a sealed conveyance system which
will not have hydrocarbon concentrations mixed with oxygen in the explosive
range will be a difficult, if not impossible, engineering job. The
engineering reqdirements for such a system include:

e either a sealed system without oxygen or a system which
conveys vapor gas at <40 percent of the lower explosive 1imit
at all times,

e the use of a water seal or equivalent to provide flashback
protection between the conveyance system and the incinerator,

e the use of a blower/compressor to provide motive force to
overcome seal and system pressure drop, and

e a turn-down capability in the order of magnitude range.

Secondly, the incinerator designed to burn the anticipated fugitive
emissions efficiently will be unable to handle the volumes and pressures of
volatile liquids and gases discharged under emergency conditions.

Thirdly, enclesed combustion devices are sensitive to conditions of
feed. Under emergency conditions the system could see hot gases or cold
(-150°F) liquids. An enclosed combustion device would have some difficulty
meeting such operating requirements.

The commenter noted that the above concerns are best understood by
considering an example. A chemical plant pumps Tiquid propylene at 400 psi.
On occasion the pump seals blow, which triggers an automatic emergency pump
shutdown. Under such conditions of emergency releases, an enclosed
combustion device designed for fugitive emission T1oads is not believed +2 h=
able tg handle the flow ard pressure loads rreataed hv the 2bove emergancy
situatiar. Such flow and pressure lnads are said to be arders of magnitude

nigher than the design Toad for fugitive emiscinn:.
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Ancther commenter (IV-D-18) wrote that venting of emergency releases
from rupture disks and emergency relief valves on larger tanks and vessels
to incineration devices will create operational hazards due to design
Timitations.

Response: :

The requirement of a closed vent system for fugitive emissions presents
a difficult, but not insurmountable, design situation for safely conveying
explosive vapors or gases if the system is used for transmission of fugitive
emissions only. Balancing purge gas flowrates with anticipated releases
(e.g., seal failures) must be done to avoid exceeding 40 percent of the
Tower explosive 1imit. This could potentially result in overdilution of
"normal" fugitive emissions. But this same type design problem is encoun-
tered for any vent system where variable flows of explosive materials must
be handled. Large variations in flowrates can typically be handled with
flare systems which are now allowed, since these can achieve turndown ratios
as high as 100:1.

Incinerators have limitations with regard to normal vent flows and
flows experienced under emergency conditions. The equipment requirement is
not for control of emergency flows; it is for disposal of Tow-volume
fugitive emission streams. Incinerators, along with vapor recovery systems
and properly designed and operated smokeless flares, are acceptable control
devices for fugitive VOC emissions. VOC discharged under emergency
conditions, such as overpressure relief, are not covered under the SOCMI
fugitive VOC standards.

The safety and operational problems associated with incinerators cited
by the comments relate to incinerators designed for control of fugitive
emissions streams only. Incinerators are generally installed to control
Tuch larger streams than those expected for fugitive emissions sources. EPA
believes that the incinerators designed for these larger streams, when
available, will be used to control fugitive emissions streams as welil.

~Since they would be designed for larger total flow, these incinerators would
be capable of handling larger variations in stream characteristics reéu]ting
from process upsets. Therefore, it is unlikely that variations in the
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fugitive emissions streams will affect the operation of the incinerator.

Even large changes in fugitive emissions streams would be small due fo the

small contribution of fugitive streams to the total flow. For example, the

severe temperature changes referred,to by one commenter would be dampened by
dilution of the fugitive emissions stream into the main flow of the
incinerator. Likewise, concentration differences and shifts in fugitive
emissions will be dampened by the main incinerator stream so that
incinerator operation will not be affected.

Comment: \ : ;

One commenter (IV-D-6) stated that safety prqfeSsiona]s at his organi-
zation strongly recommended against installing a rupfure disk ahead of a
relief valve. This combination increases the complexity of a relief system,
reducing the reliability and increasing the probability of relief system

o failure. The commenter pointed out that a small leak in the rupture disk
could lead to accumulation of pressure between the disk and the relief
valves, causing the disk pressure to be increased significantly. A small
leak of this type is believed to have contributed to the rupture of a nitro-

-+, aniline reactor at one of the commenter's plants. The commenter further

‘5?stated that safety audits of facilities which use rupture disk/relief device

. combinations often find full operating pressure downstream of the rupture ’

-+ disks. |
Response:

The potential safety hazard resulting from leakage into the space
between a rupture disk (RD) and a pressure relief device (PRD) can be
minimized by proper installation of the disk aSsemny (ensuring the right
seal without damaging the disk) and maintenance of the safety devices
(ensuring that no'1eakage results from corrosion'of the disk). Engineering
codes (ASME and API) recommend as minimal requirements that safety indica-
tors such as pressure indicators, petcock vent valves, etc., be installed
between the RD and PRD to avoid this problem. An indicator of this type was
included in the cost of RD/PRD installations in the background document.
This issue is discussed in greater depth in Section 4.5 on pressure relief
devices. |
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Moreover, the standards for pressure relief devices require that no
detectable emissions be maintained. The standards do not specify how this
Tevel of emissions are to be met. Other means, such as piping to a flare,
could be used as long as this Tevel of emissions is met.

Comment :

One commenter (IV-D-26) noted that the EPA report "Frequency of Leak
Occurrence for Fittings in Synthetic Organic Chemical Plant Process Units"
points out that adverse weather, heavy rain, high winds, and extreme cold
often delayed the monitoring studies at several process units. In addition,
he said that each appendix of the report contains a section of sampling
problems and the problems of instrument unreliability and the hazards of
climbing up and down process units. The commenter wrote that with this
contractor experience, he found it alarming that EPA wishes to impose on
SOCMI such a frustrating and potentially hazardous task on a monthly (winter
and summer) basis.

Another commenter (IV-D-48) stated that EPA has ignored the fundamental
questions of worker safety and monitorability of valves in proposing the
regulation. He wrote that for safety purposes, a valve should not be
considered accessible if the valve cannot be reached safely from ground
level or from a fixed platform. A valve should not be considered accessible
for monitoring purposes if: (a) monitoring must be done from a movable
ladder or “cherry picker," (b) it is 1Qcated in high temperature and/or high
pressure locations which are not routinely accessible for monitoring,

(c) they are located in sealed or barricaded operating areas because of
toxicity or explosive concerns, or (d) they are totally enclosed by
insulation or drip covers to protect against corrosive leaks.

The commenter suggested an exemption to the periodic monitoring
requirements for valves which are inaccessible for ‘one or more of the
reasons above. He said that, as an alternative to periodic testing, such
inaccessible valves could be tested during shutdown periods by pressurizing
the system with an appropriate gas to 100 psi, or to the process pressure,
whichever is less, and checking the inaccessible valves for leaks by the
appropriate leak detection procedure. However, such periodic checks of
inaccessible valves should not be required more than once per quarter.
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Response:

Contractor screening studies were conducted under time constraints
that required sampling under adverse weather conditions. The timing of
the periodic monitoring within a specific monitoring interval as required
under the proposed standards, on the other hand, will be Teft to the
discretion of the owner/operator. Plant personnel can schedule monitoring
around unfavorable meterological conditions. Instrument reliability is
attained through proper maintenance of the instrument and use of the correct
sampling techniques. Training of personnel doing the monitoring will help
achieve this result. ' '

EPA recognizes that some valves are difficult to monitor, due to safety
or access. Valves with difficult access can be virtually eliminated in new
plants and, thus, would be subject to the Teak detection and repair program
given-in the standards. But, for modified or reconstructed process units,
EPA is requiring an annual Teak detection and repair program for valves
which are difficult to monitor. (See also Section 4.2.4.)

Valves which are unsafe to monitor will exist in new process units, as
well as in modified or reconstructed units. For these valves a plan is
required that defines a Teak detection and repair program to conform as much
as possible with the routine monitoring requirements, given that monitoring
should not be undertaken uncder unsafe conditions. Valves that are unsafe
to monitor are those, judged by the owner/operator, which could expose
monitoring personnel to potential hazards from temperature, pressure, or
explosive -process conditions. (See also Section 4.2.4.)

Comment:

One commenter (IV-D-12) wrote that installation of double valves, which
are required for open-ended vent valves that are not capped, would present
severe safety complications in a major furfural step at his facility.

Another commenter (IV-D-17) stated that many processes used block-and-
bleed techniques to-avoid process contamination or where explosive or
reactive mixtures are present. This commenfer recommerided a change to
§60.482(e)(2) to exempt such bleed (vent) valves from the standards.
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Response: _
The first comment was made in the context of furfural production units,

not other process units using furfural as a solvent in refining or distilla-
tion operations. The commenter (IV-B-8; IV-E-4) subsequently supplied
further clarification, indicating that his concerns were the large discharge
valves used to dump the waste solids remaining after completion of the batch
reaction cycle. These valves were described by the commenter to be more
1ike manhole covers than open-ended valves. Manhole covers and flanges are
not regulated by the NSPS for SOCMI fugitive VOC emissions.

The block-and-bleed system described by the second commenter has been
provided for in §60.482-6(a)(2). Where a block-and-bleed system is
installed and in use, the bleed valve (second valve) must "seal the open end
at all times except during operations requiring process fluid flow through
the open-ended lines." The function of bleed valve of such a system is to
vent the space between the two block valves; when venting this space, the
bleed valve is "in service." Therefore, the bleed valve of a block-and-
bleed system can remain open when it is venting the space between the block
valves.

4.5 PRESSURE RELIEF DEVICES

Several comments were received concerning the proposed standards for
pressure relief devices (PRD) in SOCMI. The five major areas receiving
comments were: (1) the proposed standards and pressure relief system design,
specifically relating to fragmentation of rupture disk (RD); (2) testing of
inaccessible PRDs; (3) retrofitting a RD to a PRD; (4) increased costs due
to RD installation; and (5) complexity of fugitive emissions control
devices. Each of these areas is addressed separately.

Comment:

Several comments were received concerning rupture disks. One commenter
(Iv-D-24) wrote that the use of rupture disks upstream of pressure relief
devices introduces the possibility of debris from a fractured disk
preventing a relief device from properly reseating. Such an incident could
increase VOC emissions, outweighing any advantage of a rupture disk. The
commenter requested further study on this item.
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Another commenter (IV-D-17) wrote that the chemical industry normally
objects to the identification of rupture disks as the sole control device
for 1imiting fugitive emissions from relief valves. While there are certain
conditions which require installation of rupture disks under relief-valves
(corrosive service, for example), there are better solutions under most
circumstances. Relief valve designs are available today which utilize an
elastomeric 0-ring seat as a backup to the conventional metal-to-metal seat.
The high differential pressure which exists in many relief valve applica-
tions is still sealed primarily by the metal-to-metal seat while any leakage -
is controlled by the elastomeric O-ring seat. The elastomers of choice are
expensive but do not appreciably add to the cost of new relief-valves.

There are conversion kits for retrofitting existing relief valves with
0-ring seats which, although expensive, are an attractive alternative to the
rupture disk approach. Relief valves with 0-ring seats have been tested and
found to be bubble tight up to over 95 percent of set pressure and reseat to -
this condition through several cycles. EPA has already accepted the 0Q-ring
design as an alternative design under the vinyl chloride regulation, and
this concept should be recognized for control of fugitive hydrocarbon
emissions in the BID.

‘One commenter (IV-D-18) further noted that a serious problem with the
recommended use of rupture disks is that, due to corrosion or fatigue,
rupture disks often fail prematurely. This will ultimately cause problems
with downtime and associated costs, as well as the increase in VOC emissions
due to the otherwise unnecessary opening of the vessel to replace the
rupture disks. Based on the above considerations, the commenter recommended
that pressure relief mechanisms be serviced during scheduled turnaround or
downtime to minimize those emissions.

Two comment Tetters (IV-D-6; IV-D-17) disagreed with the assumption
that the installation of a rupture disk beneath a relief valve eliminates
Teakage. The commenters' experience had indicated that this is not the
case. They wrote that considerable Teakage has occurred at the gaskets
between the disk holder and the mating of the valve when using the .
manufacturer's instructions for maximum allowable torgue on installation.
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After flow testing it became worse because of loosening of assembly bolts
due to forces transmitted from the valve thrusts. The commenters stated
that the obvious answer is to ignore the manufacturer’s recommendations and
use higher torque to stop leakage. However, both commenters stated that
this can cause deformation of the disk and affect bursting pressure.

On the other hand, another commenter (IV-D-2; IV-D-33) pointed out that
new technology since 1966 allows the use of reverse buckling rupture disks
under relief valves. These disks do not fragment as the tension loaded
disks do. When using these disks, the piping changes to avoid fragmentation
into the valve are unnecessary. In fact, it would be preferrable to have
the rupture disk in a direct 1ine with the relief valve to give the valve
the opening. Furthermore, the flow coefficients are seen with the two
directly in 1line and not offset.

One commenter (IV-D-6) was pleased that a performance standard has been
proposed for safety/relief valves in place of the specification standard
previously proposed. The commenter wrote that relief valve/rupture disks
(in specific appropriate applications), vapor collection and control
systems, and improved relief valve design should all be allowed. This
flexibility is needed to meet the wide variety of process requirements in
SOCMI facilities.

The commenter further wrote that the prevention of fugitive emissions
from a relief valve needs to be achieved by proper design and maintenance of
the valve. There are many equipment options including pilot operated
valves, valves constructed of soft materials, and valves with elastomeric
0-ring seats. ’

Response:

As presented in the preamble to the proposed standards, PRD's are one
of the few fugitive VOC emissions sources for which a standard of perfor-
mance can be established. There are various alternatives for complying with
the "no detectable emissions" performance standard proposed for fugitive VOC
emissions from PRD's in gas service in SOCMI. In proposing a performance
standard, any alternatives (such as RD/PRD combinations and venting to a
flare) may be used if they result in no detectable emissions. The
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particular equipment chosen is dependent upon the process and material being
processed.

The use of a RD/PRD combination was used in the BID as an equipment
specification for the regulatory analysis to evaluate the viability of a
standard for PRD fugitive emissions. Other means also exist to eliminate
fugitive emissions (leakage) from PRD's.

RD/PRD combinations have been commonly used in pressure relief systems.
~ Two examples of RD/PRD applications are elimination of leaks of toxic
substances and prevention of fouling of PRD internals in polymer processing
units. But, as noted in one of the comments, existing PRDs could also be
converted to soft-seat design, in some cases at considerably less cost than
installing a RD assembly. These would be acceptable alternatives if they
resuited in no detectable emissions. '

From a safety standpoint, some RD designs may not be suitable for the
RD/PRD arrangement. But newer RD technology (e.g., reverse buckling RD's) .
eliminates many of the potential problems of PRD malfunction due to RD frag-
mentation. Where other RD designs are used, vent piping may be modified to
" avoid the problems resulting from fragmentation. Offset piping was
~ considered in the BID analysis.

Leakage may occur around the gaskets of an improperly installed RD or
through pinholes in a RD resulting from corrosion. This results in a
» potential safety hazard since the bursting pressure of the RD is shifted.
Leakage problems, however, can be minimized by proper installation and
maintenance practices. Increases in pressure between the RD and PRD
resulting from such leakage would be indicated by the devices suggested by
ASME standards for RD/PRD installations. The ASME code regquires that the
space between RD and PRD be provided with a pressure gage, try cock, free
vent, or suitable telltale indicator to permit detection of disk leakage or
rupture.
Comment:

One commenter (IV-D-15) said pressure relief devices are frequently
inaccessible. He showed data from contractor studies which showed how many
were inaccessible during recent emissions testing. He said the proposed
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standards make no allowance for excluding inaccessible sources and the
economic analysis did not address the extra cost incurred in monitoring
these sources. _

Another commenter (IV-D-18) agreed, writing that approximately
90 percent of all pressure relief devices are inaccessible and would reguire
scaffolding to be constructed for sampling purposes. This répresents an
enormous cost consideration. Further, the commenter noted that requiring
monitoring personnel to access pressure relief devices areas on a regular
basis makes monitoring unnecessarily hazardous work. . The Tow level of
emission control achieved does not justify the hazards inherent to
monitoring. This requirement should, therefore, be removed.

Another commenter (IV-D-17) suggested that EPA make it clear in the
proposed standards that pressure relief devices which are tied into a closed .
flare header system do not need to be monitored for "no detectable
emissions"” levels after each discharge.

Response: ‘ ‘

The standard for pressure relief devices in SOCMI requires a
performance test (monitoring) on an annual basis only, in order to verify
that the PRD is maintained at 500 ppmv or less. Annual performance testing
is not considered to be so frequent that it is burdensome. Annual testing
cou1d be scheduled during periodic PRD inspections which are typical of many
industry safety practices.

Additionally, PRDs must be checked within five days after each relief
discharge to ensure that a condition of 500 ppmv or less is maintained. The
outlet of the PRD does not have to be monitored if it is piped to a closed
vent system. The definition of a closed vent system includes control
systems such as enclosed combustion devices (incinerators, boilers, process
heaters), vapor recovery systems, and elevated smoke]ess flares. Thus,
pressure relief devices that are connected to a closed flare system are in
compliance with the standards for pressure relief devices. For example, for
RD/PRD combinations, since the RD would need replacing after such a relief,
the PRD could be monitored when the system was put back in service. For a
PRD alone, the PRD would have to be monitored after a relief to ensure that
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the valve is reseated properly. Monitoring of PRD's is not expected to be
frequent. PRD's that are relieving frequently indicate improber PRD design
or process operation too close to its limitations. ‘
Comment: _
A commenter (IV-D-17) wrote about the use of rupture disks. He said
this practice can lead to problems which may not be readily apparent,
especially on existing facilities. The so1ution to these problems- is not
straightforward nor simple. Significantly higher costs than projected by
EPA will undoubtedly result. For example, the ASME pressure vessel code
(Seétion VIII) requires one of the following two options in sizing relief
valves for such cases: .

1) The rated relieving capacity of the relief valve must be

~reduced to 80 percent, or , ‘
2) The combination rupture disk/relief valve shall be tested to
establish the official "combination capacity factor."

If the use of rupture disks were required at existing facilities under
Option 1, the capacity of the relief valve would be reduced by 20 percent.
This would Tikely not be acceptable in many cases and would thus require a
change to a new, Tlarger relief valve. ,
_ Manufacturers are testing and developing the combination capacity
. factors, but since there are many such possible combinations, Option 2 is
currently very limited in availability. Even if available, it would likely
require a change in the relief valve. Furthermore, the commenter expressed
the understanding that once a combination valve and disk has been installed,
no substitution is allowed for either element of the combination since. the
combination factor is good for that particular combination of type and
manufacturer. In either option, it is 1ikely that relief valves with a
capacity greater than that required would be installed. This may lead to
chattering of the valve and extreme vibration of the piping leading to a
flare or other control device. There have been cases where this vibration
has led to failure of the piping. In order to resolve this, larger flare
header piping could be required.
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One commenter (IV-D-2; IV-D-33) pointed out that for retrofit applica-
tions, if a rupture disk/relief valve combination has been flow tested by
the National Board of the ASME Code, a larger relief valve will not be
required. Recent testing of flow coefficients for rupture disk/relief valve
combinations have shown the coefficients to be between 0.95-0.99. For these
combinations it would not be necessary to use a larger relief valve. For
these combinations which have not been tested, it will be necessary to down
rate it to 0.8. '

The commenter also wrote that in retrofit cases, the user may have
fixed piping upstream and downstream. The valves cannot be easily moved up
several inches to allow the space for a rupture disk-ho1der without
thousands of dollars worth of piping changes. The recommended solution is a
rupture disk welded into a flange that fits down in the piping and has only
a minimal height of 1/8 to 1/4 inch. The price of this weld disk and holder
is about half the price of a standard disk and holder.

The commenter also noted that it would be an excellent idea to
reference the ASME code. In addition to requiring a monitor on the space
between the rupture disk and relief valve, the ASME code requires the space
to be vented to maintain safety, since the rupture disk is a pressure
differential device.

Response:

These comments primarily focus on the regulatory analysis presented in
the BID. One of the regulatory alternatives was based on use of RD/PRD
combinations to eliminate fugitive VOC emissions from relief devices and was
used to evaluate the feasibility of standards for relief valves in SOCMI.

It is important to note, however, that the performance standard for relief
devices is "no detectable emissions," providing the owner/operator the
flexibility to choose the means to achieve that level.-

The costs presented in the BID for retrofitting a rupture disk to an
existing PRD included a new PRD. [n addition, no credit was assumed for the
old PRD that was replaced. As the second commenter noted above, however, a
larger relief device may not be needed in all cases. Therefore, the costs
presented in the BID are expected to be conservative.
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Since proposal, the costs of new and retrofitted RD/PRD systems have
been reevaluated. These costs, in last quarter 1978 dollars, were
determined to be $3485/new system and $4025/retrofit system. Additional
labor was required for retrofit app]ications.> Details of the revised cost
analysis were presented in the AID.

The comments also deal with rating of RD/PRD combinations with respect
to relieving capacity. As noted by the commenter, ASME codes provide design
criteria for relief systems that incorporate RD's and PRD's. If a larger
PRD is regquired when retrofitting a RD to the system, the potential problems
with valve chattering and pipe vibration attributable to the oversized PRD
could be avoided through good overall design of the relief system. The ASME
Code also provides other requirements for system design. Many of these
requirements are current industry practice and many have been incorporated
into the standard for pressure relief devices.

Comment:

Two comment letters (IV-D-6; IV-D-17) noted that rupture disks have
been presented as cost savers because they allow testing of relief valves
”ﬁwhi]e they are in place, They stated that only one type of rupture disk can
" stand up to these pressures. This type of testing yields inadequate infor-
mation because only the pressure at which leakage occurs is obtained and no
information on relieving capacity is obtained. Testing in this manner is an
unacceptable substitute. One comment letter (IV-D-17) added that, on this
basis, industry will continue to test safety valves in shops from a safety
standpoint, and therefore, the claim that rupture disks are cost saving
installations is not supported by actual facts.

This commenter (IV-D-17) further stated that rupture disk
installations, when used, are much more complex and expensive than systems
that are usually presented in order to overcome adequately safety concerns.
Tests have indicated that a pinhole Teak through a rupture disk can equalize
pressures on both sides of the disk and lead to vessel overpressure followed
by greatly reduced relieving capacity when the disk finally ruptures. For
this reason, at least one company requires all rupture disk-relief valve -
installations to include a pressure switch in the space between disk and
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relief valve along with a control room alarm when high pressure is sensed.
To meet safety standards then, the rupture disk installation becomes much
more expensive.

Another commenter (IV-D-2; IV-D-33) pointed out that the cost analysis
is conservative. He said, in the BID, a block valve was assumed under a
pressure relief device/disk combination. The commenter stated that, in
practice, about half of all oil companies use block valves, while half do
not. He went on to say that the cost of a new installation and retrofit
should be similar since the safety relief valve will seldom need replacing
in a retrofit, due to derating. 1In addition, a major cost to move or change
downstream piping to accommodate a RD assembly in a retrofit can now be
avoided with some RD designs that fit inside existing piping.

Response: :

The proposed standard for PRD's requires a performance level of no
detectable emissions. It is not an equipment requirement. In the BID, one
control alternative (RD/PRD combination) for attaining this level of
performance was presented to evaluate the relative benefits of NSPS for PRD
fugitive emissions. In practice, any control techniques 1imiting emissions
to less than 500 ppmv above background are acceptable.

Typical industry safety practices call for periodic inspection and
testing of PRD's. These practices would be considered the baseline control
level (current industry practice). When a RD is installed below a PRD, this
testing will probably be done in a shop. This procedure could cost about
$120/PRD for removal, inspection, and reinsta1]ét16n of the PRD. Although
probably more expensive than field testing, this cost is certainly
affordable and would provide an opportunity for a more thorough maintenance
check than possible under field test circumstances. ,

As discussed previously in the AID, the costs for RD/PRD systems (new
and retrofit) were reevaluated after proposal. Both the BID estimates and
the current cost estimates included indicators for the space between the RD
and PRD, as required by ASME codes. The costs presented for RD/PRD
combinations demonstrate the affordability of the performance standard for
pressure relief devices. But it is not the only control option applicable
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to this source. Piping the discharge to a flare header is another alter-
native that could be used to meet the "no detectable emissions” limit.
Comment: : .
One commenter (IV-D-6) stated that design. and use of incinerators and
vapor collection systems are a complication for relief valves because of the
wide range of flow which must be controlled. Further complexities are added
in the need to minimize O2 in the flare header.
Response: ‘ . .
Incinerators and vapor collection systems are not specifically required
vby'the standard for fugitive VOC emissions from PRD's. Thehperforménce'
standard requires no detectable VOC emissions (less than 500 ppmv. above -
background), leaving to the owner/operator the choice of method to use to
attain this performance. In addition, the emergency relief conditions,
which add complexity to control system design, are not covered by the
standards for fugitive VOC emissions.

4.6 COMBUSTION DEVICE

The comments received concerning combustion devices focused mainly on
the following areas: (1) incinerator operating specifications, (2) limited
choices of control alternatives, (3) preclusion of catalytic incinerators,
(4) bypass of control system, (5) incinerator design complexities, and
(6) the choice of the 95 percent control level. The bulk of the comments
relate to comments received on other technology areas including flares,
pressure relief devices, and closed vent system.

Comment:

Three comments addressed the operating specifications for the
combustion device. One commenter (IV-D-17) wrote that the EPA incinerator
requirement is wasteful from an energy standpoint. He felt that the
incinerator would probably require supplemental fuel to maintain temperature
at minimal firing. The commenter also cited an inconsistency between the
proposed residence time and those presented in the technical support
document. Another crmmenter (IV-D-28) called the temperature-residence time
specification for incinerators arbitrary since the standards apply to
substances having a wide variety of thermal characteristics.
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One commenter (IV-D-6) noted that the design specﬁfications for
incinerators are incorrect because they do not specify an excess air or
oxygen concentration in the off-gas. The commenter suggested that the
incinerator design specifications should be changed to a performance
standard because the failure to set all necessary parameters can lead to
installation of improper and ineffective control equipment. He further
suggested that since the alternative to an incinerator is a vapor recovery
system of 95 percent efficiency, the incinerator standard should be changed
to 95 percent design efficiency. .

Response: ‘

The BID for fugitive VOC emissions from SOCMI sources reported the
limited data available on VOC control efficiency for various combinations of
temperatures and residence times. The temperature and residence time
specified in the proposed regulation were based on data analyzed in an EPA
memo "Thermal Incinerators and Flares," dated August 22, 1980 (II-B-31).
The data base contained in this memo included Union Carbide 1aboratory
studies, EPA and industry field tests, and 147 tests on existing incinera-
tors in Los Angeles county. These data indicate that greater than
98 percent efficiency is attainable by incinerators operating at 1500°F
(816°C) and 0.75 seconds residence time. The memo concludes that 98 percent
efficiency, or less than 20 ppmv in the exhaust stream, is achievable in
many situations at less than 1600°F (871°C) and 0.75 seconds residence time.
And destruction efficiencies of better than 93 percent are possible for
1400°F (760°C) and 0.75 seconds residence time.

While thermal incinerators are proven control devices for destruction
of VOC emissions, they are not the only enclosed combustion devices that
could be used. In fact, boilers and process heaters already existing
on-site are expected to be used for eliminating the small VOC streams
covered by the standards. In order to ensure that these combustion systems
achieve the requisite degree of control, temperature-residence time require-
ments for enclosed combustion devices have been retained in the final
regulation.

4-76



Based on an analysis of the performance achievable by control devices
examined for use, EPA decided to retain a control efficiency Tevel of
95 pefcent for control devices used to comply with the standards. As an
alternative to demonstrating that this performance level is met, an owner or
operator can'comply with the standards by maintaining temperature-residence
time requirements. The requiréments in the proposal [1500°F (816°C) and
0.75 seconds residence time] have been retained for the final standards. By
meeting these operating requirements, a performance level well over the
requisite 95 percent is ensured. Other temperature-residence time combina-
tions may be used instead of these stated requirements if the owner or
operator demonstrates that the alternative combination achieves the
requisite 95 percént efficiency.

Other combustion systems, such as catalytic incinerators, are also
applicable to the control of small VOC streams. Systems which employ
catalysts, however, typically operate at Tower temperatures and would not be
able to meet these operating requirements. Therefore, the temperature-
residence time requirements would not apply to combustion systems which
employ catalysts. Such systems would need to meet the required destruction
ef?iciency of 95 percent.

- Comment:

Several commenters felt that the choices for control devices were
restricted by the proposed standards. Two commentérs cited costs of the
cantrol device. One of the commenters (IV-D-23) suggested that EPA not
preclude the use of more cost effective devices that demonstrate equivalent
emissions reduction. The other commenter (IV-D-21) wrote that the installa-
tion of a combustion device or vapor recovery system for a Timited number of
pumps is not cost effective and suggested that provisions for a variance be
made where these alternatives are unreasonable due to the small VOC volumes
involved. ‘ .

Another commenter (IV-D-17)‘said the proposed standards exclude
transporting fugitive emissions to other eguivalent control devices or
flares. This commenter also felt that §60.482(a)(7) was written on the
assumption that seal Teakage from pumps in liquid service is vapor. The

4-77



commenter wrote that the major weight fraction of the leakage will be liquid
and should be recovered in the process or disposed of safely. .The vapors
given off by these liquids can be ducted to destruction or capture devices.
The commenter asked that room be made in Section 60.482(a)(7) to capture and
treat VOC vapors by devices such as packed towers {water scrubbers). The
commenter also noted that the captured vapors may, in some cases, not be
recovered but treated as chemical waste in appropriate water treatment
facilities.

Response: ‘

EPA recognizes that alternative control systems should not be precluded
from use where applicable. The equivalency provisions of §60.484 allows
other control techniques to be used if they are adequately demonstrated.

Any control technique allowed through equivalency must demonstrate at least
95 perceht efficiency in eliminating VOC emissions. This efficiency is
considered reasonable since it has been demonstrated by control technologies
expected to be used in complying with the standards. ‘

The use of packed towers (water scrubbers) for treating fugitive VOC
emissions, therefore, would be a11owed'if equivalent control is adequately
demonstrated. But the applicability of this technology to VOC control is
expected to be limited by the soTubility and vapor pressure of the VOC that
must be controlled. ‘

Normal pump seal leakage is éxpected to be gas or vapor. The presence
of 1iquid seal Teakage would probably indicate severe seal or barrier fluid
system failures. This Tiquid seal leakage should- be .collected and disposed
of properly. L '

" The commenters pointed out that, for some applications, an enclosed
combustion system as required by the proposed standards may not be the most
cost-effective means of eliminating fugitive VOC emissions. As previously
discussed in this section, temperature-residence time requirements (816°C or
1500°F; 0.75 seconds) for enclosed combustion devices have been retained in
the final requlation as an alternative to ensure adequate destruction
efficiency for various combustion systems (incinerator, boiler, process
heater). But to provide the flexibility of using catalytic incinerators,
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these operating requirements are not mandatory for incinerators employing
catalysts. In addition, EPA has decided to allow the use of smokeless
flares operated under certain restrictions with a flame present as an
alternative control device. The costs of emissions control options were
presented in the AID, |

Comment:

Another commenter (IV-D-17) wrote that, as presently drafted, catalytic
incinerators were initially precluded from use for control of fugitive '
emissions from pumps unless their equivalency could be demonstrated. The
commenter felt this process would be time-consuming and costly, especially
since several companies have indicated that catalytic incinerators achieve
equal or better control than the two systems presently recognized in ‘
§60.482(a)(3)(ii) and §60.482(a)(7).

Response: |

As initially proposed, catalytic incineration units were inadvertently
precluded from use by the temperature requirements for enclosed combustion
devices. The specified temperature for incinerators (1500°F) was far above
the maximum recommended operating temperature for catalytic units (1000 to
1200°F). As previously discussed, operating requirements (temperature and
residence time) for combustion devices have been retained in the final rule
as one compliance alternative. The main requirement for control devices is
a demonstrated efficiency of 95 percent, which allows use of catalytic
incinerators without equivalency determination. Moreover, the'oberating
requirements will not apply to combustion units employing éatalysts. This
change will permit the use of catalytic combustion units for control of
fugitive VOC emissions without an equivalency determination. '

Comment: '

Three comments (IV-D-17; IV-D-20; IV-D-50) were concerned with the
requirement that all control systems for fugitive VOC emissions be operated
at all times VOC emissions may occur. They felt that the provision would
necessitate shutdown of the pump or process unit whenever the control system
was being serviced or was experiencing an emergency outage. They noted that
the process emissions resuiting from process unit shutdown and startup would
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result in greater VOC emissions than the fugitive loss during a short-term
outage of the control system. One commenter (IV-D-20) wrote that this
requirement, specified in §60.482(a)(7), was not included in
§60.482(a)(3)(ii) and should be deleted. The other comment letter (IV-D-17)
recommended the following change to §60.482(a)(9) to allow a by-pass of the
control system when this system is out of service for maintenance or during
emergencies and when the net VOC emissions by-passed do not exceed emissions
resulting from process unit shutdown and startup: |

A source, however, may bypass the applicable control device

set forth in §§60.482(a)(3)(ii) and (iii) where emissions from

an associated shutdown and start-up .of the process unit would

be greater than‘the emissions from the fugitive emission source(s). -
Response: . | - 7

The proposed standards require that the equipment installed to comply
with the standards be operated at all times VOC emissions may occur. For
example, this requirement is given in §§60.482(a)(7) and (9) for pumps
(redesignated §§60.482-2 and -10). Control systems designed to handle only
normal fugitive emission flow rates would probably be incapable of handling
emergency venting situations such as seal failure. This would be especially
true for enclosed combustion devices (incinerators) which have difficulty
handling streams of widely varying compositions, flows, and temperatures.
Thus, to protect the incinerator against damage due to excess loading,
additional safety mechanisms are expected to be used for emergency venting
situations. Such is not the situation where pressure relief devices are
connected to a closed vent system, e.g., vented to a flare.

An example of this kind of arrangement would be an incinerator used to
handle the normal flows expected connected to a seal drum that would release
excess emergency-venting flow (or pressure) to a plant flare system. A
system of this type would not be precluded from use under the standards.

The changes to §60.482(a)(9) [redesignated §60.482-10(f)] recommended
by the commenters present no methods for determining those situations where
process emissions from unit startup and shutdown are greater than the
associated fugitive emissions. Without such a method, a regulation allowing
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for those situations is 1mpossib1e; However, the control device
requirements since proposal should allow a backup flare system to be used,
so that outage or service shutdown of a control device should be no problem.
Comment:. ‘ : '

One commenter (IV-D-6) wrote that an incinerator introduces a permanent
ignition source and requires sophisficated control for reliable operation.
Design and use of incinerators and vapor collection systems are also a
complication for relief valves because of the wide range of flow which must
be controlled. Further complexities are added in the need to minimize '
oxygen in the flare header. The commenter added that providing adequate
combustion for widely varying flows entails complex design problems.
Response:

Design of an incineration system to handle properly the low and
variable flow situations encountered in fugitive emissions control is
difticult and has been addressed in other sections (4.1 Flares; 4.5 Safety -
Considerations; 4.6 Pressure Relief Devices). These standards are
applicable to fugitive VOC emissions only and do not cover emergency vent
situations. And even though the range of flow rates covered by the
standards may be large, the final regulations allow more types of control

" devices to be used, i.e., enclosed combustion devices (incinerators,

boilers, process heaters), vapor recovery systems (carbon adsorbers,
condensation units), and smokeless flares. Moreover, other systems may be
allowed if equivalency is demonstrated.

Comment:
One commenter (IV-D-16) stated that no supporting data were presented

to justify the need for the arbitrarily selected 95 percent control Tevel
for control devices other than it is attainable by boiler furnaces,
incinerators, process heaters, and carbon adsorption units. This is not an
adequate basis for the definition of a control level, particularly when it
results in the exclusion of a practical and effective control option such as

flares.
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Response:
Based on the data presented in the August 22, 1980 EPA memo on "Thermal

Incinerators and Flares" (II-B-31), incinerator operating parameters of
1500°F (816°C) and 0.75 seconds residence time were selected as the basis of
the proposed standards.  An evaluation of three incinerator control levels
was presented for an incinerator at similar conditions: 99 percent
efficiency, or less than 10 ppmv in the exhaust stream (99/10); 98/20; and
95/30. The 98/20 level was considered to be the highest achievable control
level for all new thermal incinerators, considering available technology,
costs, and energy use.

The temperature-residence time requirements for a thermal incinerator
to meet this control level, as required by the proposed standards, precluded
the use of alternate combustion devices such as catalytic incinerators.
These requirements, therefore, were dropped for combustion units employing
catalysts but were retained to reflect the requisite control efficiency. In
addition, EPA has decided to allow the use of smokeless flares operated
under certain restrictions with a flame present (see Section 4.1).

Other control options determined to be applicable to control of
fugitive VOC emissions include vapor recovery systems, such as carbon
adsorbers and condensation units. These systems have demonstrated
85 percent efficiency in removing VOC. Therefore, to allow use of vapor
recovery systems, the 95 percent efficient requirement was made for vapor
recovery systems. This efficiency requirement is also applied to any
control system considered under equivalency.

4.7 NO LEAK EQUIPMENT

Several comments were received concerning requirements of no leak
equipment. The comments, presented below, specifically address leakless
seal technology, canned pumps, and sealed be110ws.va1ves. A single response
is provided for all of these comments.
Comment:

One commenter (IV-D-6) pointed out that the performance of zero leak
equipment is cited as 100 percent when in fact this type of equipment
contains static seals which will not permit 100 percent control.
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Another commenter (IV-D-17) objected to the requirement in
Section 60.482(a)(8)(i) that externally actuated shafts penetrating the pump
housing cannot be considered leakless. This requirement was thought to
preclude the future development of leakless seal technology. .The commenter
wrote that an individual operator or vendor should be allowed to demonstrate
compliance with the leakless pump provisions using future leakless seal.
technology and, therefore, this provision should be deleted in any revision
of the NSPS. )
Comment:

The same commenter earlier (IV-D-17) had the following to say about
sealless pumps.

A number of pumps are marketed today which. fulfill the definition of a
sealless pump, and they all have a broad application to process fluid
handling problems. In most cases if the fluids being handled, the pump
capabilities and design limitations, and the process requirements are compa-
tible, then sealless pumps offer a good method for control of emissions.
Unfortunately, the Timitations and requirements are difficult to match.

Canned pumps have limitations in that the motor cooling function must
be. accomplished by the process fluid. For this reason, hot fluids and
fluids that will degrade on heating (e.g., monomers) are not good-candidates
for application of canned pumps. Fluids that are flammable are also not
recommended for use with canned pumps because of possible failure of the
electrical insulation or power supply cord seal. The potential for a severe
safety problem does not justify their use. The pumping of slurries is also
not recommended because of the high potential for damage to the motor due to
cooling problems caused by poor fluid circulation. The use of canned pumps -
in corrosive service may iead to high maintenance requirements and also to
high emission and exposure concerns. Even for canned pumps which seem to
handle clean, noncorrosive fluids, high emissions and/or expasures can
result. The cleanout of the pump prior to disassembly is nearly impossible.

Chemical industry experience with sealless pumps is rather limited and
in many instances unacceptable. Many pumps of standard vendor design are
incapable of handling potentially destructive factors such as dirt in the
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process stream, or precipitation of harmful chemical elements at high rotor
chamber temperature, or vacuum conditions. Canned pumps have been available
for many years, but due to their high initial and operating cost they are
seldom used. The largest pump currently available is 100 kW (135 hp) which
is too small to satisfy many of the chemical industry requirements. In
addition, all sealless pumps are, to various degrees, less efficient than
conventional pumps,'and are limited by Tow differential head.

Potentially troublesome areas associated with practices currently
employed by vendors for design and fabrication of canned pumps are described
in the following paragraphs. These specific areas are: bearing lubrication
and design, motor rotor fabrication, stator liner material selection and
fabrication, and balancing of axial thrust. ; '

a. Bearing lubrication and design. Carbon bearings are most commonly

used by the canned pump vendors. Although they are extremely susceptible to
dirt in the lubricating fluid, a clean environment is not always provided.
In applications where this problem is recognized, a thermal barrier
separating the pump end from the motor is utilized to provide a clean
operating condition for the carbon bearings. For lack of standards, "clean"
fluid is assumed to have solid particles no more than one percent by weight
and no longer than 10 mm.

b. Motor rotor fabrication. To protect the laminations and the core
against corrosion and erosion of the pumped fluid, the rotor is enclosed in
an airtight nonmagnetic can. In general, the rotor sleeve is in the
neighborhood of 0.38 mm (0.015 in.) and the end covers are 1.6 to 3.2 mm
(1/16 in. to 1/8 in.) thick, and are made of 316 stainless steel. To keep
the air gap to a minimum, the sleeve is shrunk onto the rotor. End covers
are welded on the shaft and sleeve by inert gas meta]-arc welding. Prior to
the final weld closure, the rotor is preheated to about 340°C (650°F) for
about three hours to remove all traces of moisture. If moisture is not
removed, the can will bulge and rub in service.

c. Stator liner material selection and fabrication. The liner which
is normally 0.38 mm (0.015 in.) thick requires an extremely high quality
control in fabrication and fitting because it must withstand relatively high
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pump design pressures. In some designs, the liner is field-removable for
stator rewinding; in more efficient designs the liner is press-fitted in the
vendor shop to reduce the air gap.

The stator liner is fabricated from nonmagnetic materials, such as 316
stainless steel, Carpenter-20, Monel, or various grades of Hastelloy,
depending on the process fluid and the requirement of the users.

d. Balancing of axial thrust. The present method of balancing the
axial thrust in canned pumps is not satisfactory for the wide range of
process applications in the petrochemical industry. One of the existing
designs manufactured in the U.S.A. has a thrust bearing to absorb the axial
hydraulic forces. Some designs provide thrust collars with very limited

Toad capacity, but they are mainly intended to absorb momentary forces
generated during pump startup or shutdown. Consequently, the vendors are
relying on hydraulically balanced impellers and on flow control orifices to
posicion the rotor within the casting without producing an axial rub.
Correct function of the balancing system depends on the cleanliness of the
process fluid and maintenance of various clearances. This undesirable
feature excludes the use of canned pumps in services containing abrasive

-~ particles,

- Comment:

One commenter (IV-D-46) expressed concern that sealless pumps, which
are extremely effectiVé, are not required because, according to the
proposal, they can be used only at a Timited number of emission points. He
suggested that sealless pumps be required wherever they can be used.

The commenter also noted that sealless compressors are not required
because they are said not to be widely available. He said that if they were
required for future plants, production of sealless compressors would
increase and they would become more readily available. The commenter added
that this is precisely the forcing of technology that Congress has mandated
for new source performance standards.

Comment:

One commenter (IV-D-6) pointed out that although bellows valves have

been used in blocking valve service in the nuclear industry, they have not
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been applied widely in the chemical industry. The commenter stated that
concerns with corrosion and mechanical failure have yet to be resolved for
many of the chemicals Tisted in Appendix E (§60.489).

Another commenter (IV-D-IZ) wrote that of all the suggested approaches
to stopping fugitive losses, the use of the sealed bellows valves is by far
the most effective. The commenter said that EPA has estimated that about
75 percent of all fugitive losses cccur through valve Teakage and only a
small number of these valves (4%) account for 70 percent of the total
fugitive emissions. Therefore, he concluded that the selected use of sealed
bellows valves could have a significant impact on the reduction of fugitive
Tosses.

The commenter continued by saying that sealed bellows valves are not
necessarily impermeable. If the bellows are elastomer or fiber-reinforced
elastomer materials, the bellows will allow permeation of vapors and will
therefore leak. If the bellows are metal, their durability is highly
questionable if the valve is operated frequently. When the bellows fail,
bellows valves will result in significant emissions. For this reason they
are not recommended for general service. They do offer good service in
critical areas which are compatible with their Timitations.

The commenter added that these types of valves do cost considerably
more than conventional valves. In the smaller range (2 inches or less), the
bellows valves are twice the cost of conventional valves ($100 vs, $50). In
the larger size, the cost becomes somewhat more competitive, but is never
closer than about $2,000 vs. $1,000 for a 6-inch valve. Not only do they
cost more but they are not readily availabte in quantity (2 inch and below)
and not available at all above six inches. -

He said that the use of diaphragm valves should;be discouraged.
According to the commenter, it had been found that bdth temperature and
process liquids tend to damage or destroy th