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1.0 INTRODUCTION

1.1 PURPOSE :

This document is designed to provide technical guidance for Resource
Conservation and Recovery Act (RCRA) permit writers and reyiewers to imple-
_ment the process vent and equipment leak organic air emission standards for
Hazardous waste treatment, storage, and disbosa] facilities (TSDF). This
guidance document provides information needed tovasséss the applicability of
the air standards for process vents and equipment leaks to TSDF emission “
sources and the conformance of emission controls to standard requirements.
The document can also be used as a reference to train RCRA permit writers,
reviewers,'and applicants (hazardous waste TSDF owners and operators). It
also identifies additional training materials and existing EPA courses rele-
vant to the standards.

These standards (promulgated-55 FR 25454, June 21, 1990; see Appen-

dix A) have been developed under Section 3004(n) of the Hazardous and Solid
Waste Amendments (HSWA) to the RCRA of 1976. The process vent and equipment
leak standards appear in the Code of Federal Regulations, Parts 264 and 265,
Subparts AA and BB, respectively. The equipment leak provisions incorporate
requirements that have been promulgated under the Clean Air Act (CAA) for
equipment in benzene and vinyl chloride service and for equipment in the
synthetic organic chemical manufacturing industry (SocMI) .

" Both Parts 264 and 265, Subpart AA standards for process vents and
Subpart BB standards for equipment leaks, are considered by EPA to be "self-
implementing"; i.e., the standards can be satisfied without the need for
detailed explanation or negotiation between the facility owner/operator and
EPA. This is achieved by including speéifiC'criteria for facility owners/
operators that can be used to identify waste management units that are
subject to the regulations and by clearly specifying the emission control




and administrative requirements of the rules. To demonstrate compliance,
facilities must document their emission estimates and control device effi-
ciencies with design/engineering analyses based on criteria contained in the
rules (e.g., either engineering calculations or source tests can be used to
document compliance with the process‘vent emission 1imit) and must maintain
these and monitoring, leak detection, and repair records in their operating
record. | :

This and other EPA guidance documents do not supersede the regulations
promulgated under RCRA and published in the Code of Federal Regulations.
Instead, they provide guidance, interpretattons, suggestions, and references
to additional information. '

1.2 FUTURE REGULATORY ACTIONS

The deve]bpment of TSDF air standards is being performed in phases. 1In
Phase I, EPA promu]gafed standards (55 FR 25454, June 21, 1990) to control
organic air emissions from process vents and equipment leaks at hazardous
waste TSDF. The regulations developed in Phase II would supplement those
standards by establishing air standards for additional waste management
operations at hazardous waste TSDF. These waste management operations
include surface impoundments, storage and treatment tanks (including vents
on closed, vented tanks), containers, and miscellaneous units.

The regulations promulgated in the first two phases control emissions
of organics as a class rather than controlling emissions of individual waste
constituents. If necessary, additional guidance/regulations to further
reduce emissions and risk, after implementing the first two phases, will be
developed in Phase III of the TSDF regulatory approach.

1.3 DOCUMENT OUTLINE
The organization of this document is shown in Table 1-1.

1-2




TABLE 1-1. GUIDANCE DOCUMENT ORGANIZATION

Chapter/Appendix

Description

Chapter 1.0:

Chapter 2.0:

Chapter 3.0:

.Chaptef 4.0:

»

Chapter 5.0:

Chapter 6.0:

Chapter 7.0:

‘Chapter 8.0:

Chapter 9.0:
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Introduction

Summary of the
Regulation

Affected Sources

Equipment Leaks
Process Vents
Testing and Evaluation

Inspection, Monitoring
Recordkeeping, and

"Reporting

Implementation and
Compliance .

Training

Federal Register Notice
How to Pack a Pump

: Condenser Design
Calculations for Condensers on a Thin- F11m

Evaporator (Distillation) Unit
E: The Effect of Concentration on Condenser
Efficiency and Emissions

-
..

Design Checklists

Discussed in this chapter are the
purposes and organization of this
document.

The air emission standards for process
vents and equipment leaks are briefly
summarized in this chapter.

This chapter contains discussions on
the applicability of the standards and
provides examples that can be used to

" determine applicability.

Discussed in this chapter are the
types of equipment subject to the

- standards, estimates of uncontrolled

fugitive emissions from equipment,
equ1pment leak control regquirements,
and repair methods.

The processes affected by the stand—
ards are briefly described along with
methods for estimating process vent
emissions, and vent emission control
options.

Discussed here are the sampling and
analytical procedures that will be
used to determine app]xcab111ty cri-
teria and monitoring.

This chapter reviews the inspection,
monitoring, recordkeeping, and report-
ing requirements of the rules.

This chapter contains discussions on
implementation, compliance, and
enforcement of the standards in rela-
tion to the RCRA permitting process.

This chapter provides guidance regard-
ing available material that could be
used in training and information on
existing EPA courses.

G: Carbon Canister Monitoring Frequency
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2.0 SUMMARY OF THE REGULATION

The standards (promulgated 55 FR 25454, June 21, 1990) limit emissions
of organics from certain process vents and equipment leaks at new and exist-
ing hazardous waste TSDF requiring a RCRA permit under RCRA Subtitle C
~ (i.e., TSDF that need authorization to operate under RCRA Section 3005[e]).
This applicability includes all hazardous waste management units that are
subject to the permitting requirements of Part 270 and hazardous waste

recycling units that are located on hazardous waste management facilities
.otherwise subject to the permitting requirements of Part 270. |

2.1 PROCESS VENTS (SUBPART- AA)

The standards are app11cab1e to vents on affected hazardous waste
management units that manage hazardous waste with an annual average total
organics concentration of 10 parts per million by weight (ppmw) or greater
and specifically include: (1) process vents on distillation, fractionation,
thin-film evaporation, solvent extraction, and air or steam stripping opera-
tions and vents on condensers serving these operations, and (2) process
vents on tanks (e.g., distillate rece1vers bottoms receivers, surge contro]
tanks, separator tanks, and hot wells) associated with distillation, frac-
tionation, thin-film evaporation, solvent extraction, and air or steam
stripping processes if emissions from these process operations. are vented
through the tanks.

To comply with the process vent .standards, the facility owner/operator
is required to identify all process vents associated with distillation,
fractionation, thin-film evaporation, solvent extraction, and stripping
processes that are handling or processing hazardous wastes that manage
wastes exceeding the applicability criterion of 10 ppmw total orgénics
(i.e., vents affected by the process vent standard). Up-to-date information
and data used to determine whether or not a hazardous waste management unit |




and its associated process vent(s) are subject to the Subpart AA standards
must be maintained in the facility operating record (Sections 264.1035(e)
and 265.0135(e)). For example, documentation of a waste analysis showing
that the waste managed in a distillation-unit is less than the 10-ppmw.
applicability criterion must be kept in the facility operating record.

The owner/éperator must then determine emission rates (through engi-
neering calculations or direct source tests) for each vent and for the
entire facility from all affected vents. Total facility process vent
emission rates must then be compared to the short- and long-term process
vent emission rate limit (1.4 kg/h or 2.8 Mg/yr [3 1b/h or 3.1 short
tons/yr]) to determine if additional emission controls are required. Facil-
ities with organic emissions from affected vents that never exceed the
emission rate limit are not required to install controls or monitor process
vent emissions under this rule. If the process vent emission rate limit is
exceeded, the owner/ operator must install additional controls or change
waste management process operations to reduce total facility process vent
emissions to below the cutoff or install additional controls to reduce total
facility process vent organic emissions from all affected vents by 95 weight
percent; if enclosed combustion devices are used, the owner/operator has the
option of reducing the organic concentration of each affected vent stream to
a total organic compound concentration of no more than 20 pérfs per million
by volume (ppmv), expressed as the sum of the actual compbunds on a dry
basis corrected to 3 percent oxygen. The standards for process vents do not
require the use of any specific equipment or add-on control devices.
Condensers, carbon adsorbers, incinerators, boilers, process heaters, and
flares are applicable and demonstrated emission control devices for the
regulated processes, although the choice of control is not limited to these.

Regardless of the technology selected by the facility, estimates of
process vent emissions and emission reductions achieved by add-on control
devices must be thoroughly documented, including certification of 95 percent
reduction capability for control equipment. This information and documenta-
tion must be kept on record and must be included in the facility's Part B
application. The imp]eméntation schedule, also required as Part B informa-
tion, establishes dates for installation of the required emission controls
for each particular facility. ' ‘
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The standards for process vents contain requirements that specific

control-device operat1ng parameters be monitored continuously (Sections
264. 1034 and 265.1034) and the monitoring information be recorded in the
facility operating record to ensure that the devices perform according to
their design and are proper1y operated and maintained. Operating parameters
are specified for condensers, carbon adsorbers, flares, jncinerators, and
other ent]osed combustion dévices. While minimum operating conditions are
identified for organic vapor destruction devices (e.g., incinerators and
flares) to ensure 95 percent destruction, values or ranges of values for
recovery device (i.e., condensers and carbon adsorbers) operating parameters
cannot be specifiéd on an industry-wide basis. A recovery device must be
designed for a particular application and monitored to ensure that it is
being ope}ated within design specifications. (Note: This is an important
point for permit writers/reviewers to keep in_mind when evaluating control
device efficiencies.) Proper design shall be determined through and docu-
mented by enginee}ing calculations, vendor certification, and/or emission
testing, although the use of emission testing to determine compliance with
efficiency requirements is expected to occur only rarely. For facilities
with final RCRA permits, periods when monitoring data indicate that control
device operating parameters exceed established tolerances for design speci-
fications for more than 24 hours must be reported on a semiannual basis.
The records and reports must ihc]ude dates, duration, cause, and corrective
measures taken. (Note: Air standards also have been promulgated for the
contro] of air emissions from permitted hazardous waste incinerators (40 CFR
264, Subpart 0). These standards require that incinerators burning hazard-
ous waste be operated to achieve a destruction and removal efficiency (DRE)
of at least 99.99 percent for those primary organic hazardous const1tuents
listed in the facility permit. However, the process vent stream (i.e.

gases and vapors) from a hazardous waste management unit would not be
classified as a hazardous waste. Noncontainerized gases emitted from
hazardous wastes are not themselves hazardous wastes because the RCRA
statute implicitly excludes them. Therefore, combustion of process vent
streams in an incinerator is not subject to the 99.99 DRE requirement.)




2.2 EQUIPMENT LEAKS (SUBPART BB)

The equipment leak standards apply to emissions from valves, pumps,
compressors, pressure relief devices, sampling connection systems, and open-
ended valves or lines. Under the final standards, controls for these -
sources are required at TSDF where the equipment contains or comes in con-
tact with hazardous waste streams with 10 percent or greater total organics
content (by weight). The owner/operator of a facility may choose any of the
applicable test methods identified in the Subpart BB rules for determining
the organic content of wastes managed at the facility.

To comply with the equipment leak standards, the facility owner/opera-
tor must identify all affected equipment (i.e., pumps, valves, compressors,
etc., that contain or contact hazardous waste streams with organic concen-
trations that will ever equal or exceed 10 percent by weight); establish
which affected equipment are in heavy-]iquid'service; and determine which
valves are unsafe or difficult to monitor. By the effective date of this
regulation (promulgation plus 6 months), the facility owner/operator must
conduct the initial monthly monitoring survey of pumps and valves in light-
1iquid service. (Note: A vapor pressure cutoff specified in Section 260.10
defines equipment in light-liquid service.) A number of portable volatile

organic detection devices are capable of detecting equipment leaks. Any
analyzer can be used, provided it meets the specifications and performance
criteria set forth in EPA Reference Method 21 (contained in Appendix A of 40
CFR Part 60). ( . :

Affected compressors must be equipped with a dual mechanical seal
system that includes a barrier fluid system or must be designated as having
“no detectable emissions.” Sampling connections must be equipped with a
closed-purge system. Open-ended valves or lines must be equipped with a
cap, blind flange, plug, or a second valve. Pressure relief devices must be
operated with "no detectable emissions." These types of equipment and
available controls are discussed in Chapter 4.0. ’

2.3 MCNITORING, RECORDKEEPING, AND REPORTING

Under the RCRA general inspection requirements, Sections 264.15 and
265.15, the owner/operator of a facility is required to inspect his facility
for malfunctions, deterioration, operator errors, and discharges that could
result in hazardous waste release or threat to human hea]th. The owner/
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operator is responsible for developing and following an inspection schedule
and for maintaining a copy of the schedule at the facility. Monitoring,

- recordkeeping, and reporting are also required by the process vent and
equipment leak provisions. Each TSDF owner/operator subject to the pro-
visions of Parts 264 and 265, Subpérts AA and BB, must comply with the
monitoring and testing requirements of Sections 264.1034, 265.1034,

264.1063, and 265 1063. Additional information on monitoring and inspection
requirements are contained in Section 7.1 of this document.

A1l TSDF owners/operators subject to the provisjons of Subparts AA
and/or BB must comply with the recordkeeping requirements of Sections
264.1035, 264.1064, 265. 1035, or 265. 1034. An owner/operator of more than
one facility subject to these requirements may comp]y with the recordkeeping
requirements for these hazardous waste management units with one record-
keeping system if the system 1dent1f1es each record by each hazardous waste
management unit. ’

In Chapter 7.0 of this document Sections 7. 2 and 7.3 outline the
general RCRA recordkeeping requirements and the specific recordkeeping and
reporting requirements of the process vent and equipment leak air emission
standards. Table 7-1 summarizes the recordkeeping and reporting require-
ments of the process vent and equipment leak.air emission standards.

' The standards for process vents and equipment leaks for RCRA- perm1tted
facilities subject to the provisions of Part 264, Subparts AA and BB,
require that control device exceedances (i.e., occasions when monitoring
indicates control device operating parameters are outside or exceed toler-
ances on design specifications) not corrected within 24 hours be reported to
the Regional Administrator on a semiannual basis. - (See Section 7.2.2 for a
discussion of control device exceedances.) The reports must include the
dates, duration, cause, and corrective measures taken. For equipment leaks,
a report is required if a lTeak is not repaired within the designated time
period. If a facility does not have any exceedances during the reporting
period, no report is required. There are no reporting requirements for
interim-status facilities subject to these air standards. ’
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3.0 AFFECTED SOURCES

3.1 APPLICABILITY OF THE PROCESS VENT AND EQUIPMENT LEAK STANDARDS

The Subpart AA and BB standards do not expand the RCRA-permitted
community for the purposes of air emissions control. As promulgated, the
Standards control organic emissions as a class from process vents and
equipment leaks at hazardous waste TSDF that are subject to permitting
requirements under RCRA Section 3005 and are applicable only to specific
hazardous waste management units. The rules apply to hazardous waste
management units that are subject to the permitting requirements of Part. 270
and to hazardous waste recycling units that are located at facilities other-
wise subject to the permitting requirements of Part 270. Exempt units other
than recycling units (e.g., 90-day accumulation tanks and wastewater
treatment units as specified in Section 270.1(c)(2)) are not subject to the
rules even when they are part of a permitted facility.

Subparts AA and BB apply to owners or operators of facilities that
recycle hazardous wastes only if they are subject to the requirements of
Parts 264 or 265 due to other hazardous waste activities af'the facility
(Section 261.6[d]). Although recycling units such as batch distillation
processes are exempt from permit requirements under RCRA, if a facility is
subject to RCRA permit requirements independent of Subparts AA and BB (e.g.,
because of hazardous waste storage tanks on- -site), then all the process
vents and equipmént at the facility are subject to the requirements of these
standards, provided the process vents and equipment meet the other appli-
cability criteria.

The Subpart AA regulations apply specifically to process vents
associated with hazardous waste distillation, fractionation, thin-film
evaporation, solvent extraction, and air or steam stripping operations that
manage hazardous waste with 10 ppmw or greater total organics concentration -
on a time-weighted, annual average basis. The concentration of organics in
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the vent is not a consideration in determining applicability. The final
rules for process vents require that the owner or operator subject to the
provisions of Subpart AA comply with one of the following: (a) reduce total
organic emissions from all affected vents at the facility to below 1.4 kg/h
(3 1b/h) and 2.8 Mg/yr (3.1 ton/yr), or (b) install control devices that
reduce total organic emissions.from all affected vents at the facility by 95
weight percent or, for enclosed combustion devices, to a total organic
compound concentration of 20 ppmv or less (expressed as the sum of actual
compounds, on a dry basis corrected to 3 percent oxygen). The Subpart BB
equipment leak standards apply to equipment that contains or contacts
hazardous waste with organic concentrations at least 10 percent by weight
(Sections 264.1050[b] and 265.1050[b]).

If the owner or operator of a TSDF with sources potentially affected by -
the requirements of Part 264, Subparts AA or BB, has received a permit under
Section 3005 of RCRA prior to the effective date (Sections 264.1030[c] and
264.1050[c], respectively), then the standards are not applicable until the
permit is reissued under Section 124.15 or reviewed under Section 270.50.
Permits issued after the effective date will incorporate the re&uirements of
these regulations. If the owner or operator of an interim-status facility
with sources potentially subject to the requirements of Part 265, Subparts
AA and BB, has submitted a Part B application under Section 3005 of RCRA,
the requirements of Subparts AA and BB will still apply. In these cases,
permit applicants will be required to revise their Part B permit application
and incorporate the requirements of these standards. .

3.2 RELATIONSHIP QF RCRA EXEMPTIONS TO FINAL STANDARDS
The types of facilities or units that are listed below are exempt from
the process vent and equipment leak air emission standards. Explanation of
each of the exemptions is provided in the following paragraphs.
1. Units such as product (not hazardous waste) distillation
columns generating organic hazardous waste still bottoms are

not subject to the standards while the wastes are in the
product distillation column unit. :

2. Totally enclosed treatment facilities.

3. Elementary neutralization and wastewater treatment tanks as
defined by 40 CFR 260.10.
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4. Generators that accumulate_hazardous waste in tanks and
- containers for 90 days or less. (Note: The EPA intends to
modify this exemption at a later date.)

5. Closed-loop recycling (reclamation) units.

6. Units exempted under the domestic sewage exclusion (i.e.,
" publicly owned treatment works [POTW] receiving hazardous
wastes). :

7. Units managing Subtitle D wastes.

3.2.1 Production Units : ,

Under 40 CFR 261.4(c), hazardous wastes that are generated in process-
related equipment such as product or raw material storage tanks or pipelines
are exempt from RCRA reguiation. This exemption applies until the waste is
physically removed from the unit in which it was generated, unless the unit
is a surface impoundment or unless the hazardous waste remains in the unit
more than 90 days after the unit ceases to.be operated for manufacturing,

storage, or transportation of product or raw materials. Therefore, units
" such as product (not hazarddus‘waste) distillation columns generating

organic hazardous waste still bottoms are not subject to the RCRA process
vent and equipment leak standards while the wastes are in the pfoduCt , -
distillation column or unit. Howe#er, distiT]ation columns that treat such
hazardous wastes (i.e., hazardous waste management units) are subject to
these standards if located at a RCRA-permitted facility.
3.2.2 Totally Enclosed Treatment Units

Totally enclosed treatment facilities also are exempt from RCRA Sub-
title C requirements under 40 CFR 264.1(g)(5), 40 CFR 265.1(c)(9), and
270.1(c) (2). A “"totally enclosed treatment facility" is a hazardous waste
treatment facility that is "directly connected to an industrial production
process and which is constructed and operated in a manner that prevents the
release of any hazardous waste or any constituent thereof into the environ-
ment during treatment" (40 CFR 260.10). Two important characteristics de-
fine a totally enclosed treatment facility. The key characteristic of a
totally enclosed treatment facility is that it does not release any hazar-
dous waste or constituent of hazardous waste into the environment -during
treatment. Thus, if a facility leaks, spills, or discharges waste or waste
constituents, or emits waste or waste constituents into the air during
treatment, it is not a totally enclosed treatment facility within the
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meaning of these regulations.  The second important characteristic is that
it must be directly connected to an industrial production process.

Treatment facilities located off the site of generation, e.g., commercial
TSDF, are not directly connected to an industrial process and therefore are
not exempt. In addition, storage and disposal units and ancillary equipment
not used to treat hazardous wastes fall outside the definition of a totally
enclosed treatment facility. ,

The EPA believes that most on-site treatment facilities are not totally
enclosed. Distillation columns and other treatment technolodies generally
are designed to release emissions into the air. Therefore, by definition,
these on-site technologies are generally not totally enclosed. (See 45 FR
33218, May 19, 1980 [no constituents released to air during treatment].)
Because of the precise definition, there shouid be no process vent emissions
from units that are exempted as "totally enclosed treatment facilities."
3.2.3 Elementary Neutralization and Wastewater Treatment Units

Also excluded from these standards are elementary neutralization and
wastewater treatment units as defined by 40 CFR 260.10. The EPA amended
these definitions (see 53 FR 34080, September 2, 1988) to clarify that the
scope of the exemptions applies to the tank systems, not just the tank. For
example, if a wastewater treatment or elementary neutralization unit is not
subject to RCRA Subtitle C hazardous waste management standards, neither is
ancillary equipment connected to the exempted unit. The amendments also
clarify that, in order for a wastewater treatment tank to be exempt, it must
be part of an on-site wastewater treatment facility. Thus, equipment and
process vents associated with distillation, fractionation, thin-film eva-

poration, solvent extraction, or air or steam stripping operations and
ancillary equipment (piping, pumps, etc.) that are associated with a tank
that is part of a wastewater treatment system subject to regulation either
under Section 402 or 307(b) of the Clean Water Act (CWA) are not subject to
these standards. However, EPA intends that air emission sources not'subject
to RCRA may be subject to Clean Air Act (CAA) guidance and/or standards.
3.2.4 Generator Accumulation Tanks

In 40 CFR 270, hazardous waste generators who accumulate waste on-site
in containers or tanks for less than the time periods provided in Section
262.34 are specifically excluded from RCRA permitting requirements (i.e., a
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generator may accumulate hazardous waSte on-site for 90 days or less without

a RCRA permit or without having interim status). To qualify for the exclu-
sions in Section 262.34, generators who accumulate hazardous waste on-site
for up to 90 days must comply with 40 CFR 265, Subpart I or J (depending on
whether the waste is accumulated in containers or tanks), and with other
requirements specified in Section 262.34. Smalli-quantity generators (1.e1,
generators who generate more than 100 kg [222.2 1b] but fewer than 1,000 kg
. [2,222.2 1b] per calendar month) are allowed to accumulate waste on-site for
up to 180 days or, if they must sh1p waste off-site for a distance of 200
miles or more and if they meet certain other requirements set out in Section
262.34, for up to 270 days. : ;

The promulgated regulation for process vents and equipment 1eaks does
not create a new exemption for 90-day accumulation, nor does it modify the
existing regulation. The EPA is considering what changesi(if any) should be
made to Section 262.34 (the "90-day rule") under a separate rulemaking (51
FR 25487, July 14, 1986). As part of that effort, EPA currently is evalu-
ating whether air emissions from these and other accumulator tanks at the
generator site should be subject to additional control requirements.
Preliminary analysis indicates that 90-day tanks and containers may have
significant organic air emissions; consequent]j, as part of the second phase
of TSDF air emission regulations, EPA intends to propose to modify the
exemption to require that 90-day tanks meet the control requirements of the
TSDF air standards. Until a final decision is made on regulating the emis-
sions from these units, they will not be subject to additional controls
under Subparts AA and BB.

3.2.5 Closed-loop Reclamation Units

The process vent and equipment leak rules regulate the activity of ,
reclamation at certain types of RCRA facilities for the first time. - The EPA
has amended 40 CFR 261.6 under its RCRA authority over reclamation to allow
covering reclamation of hazardous wastes in waste management units affected
by these rules. It should be recognized, however, that the rules apply only
at facilities otherwise needing a RCRA permit. In addition, the closed-loop
reclamation exemption in Part 261.4(a)(8) is not changed by these rules.
Therefore, not all reclamation units will necessarily be affected by the
process vent. and equipment leak rules.




In response to a court opinion (American Mining Congress v. EPA, 824
F.2d 1177, D.C. Circuit Court of Appeals, July 31, 1987, concerning the
scope of EPA's RCRA authority), EPA proposed amendments to the RCRA defini-
tion of “"solid waste" that would clarify when reclamation operations can be
considered to be managing solid and hazardous wastes (53 FR 519, January 8,
1988) . The EPA has accepted comments on its interpretation and proposed
amendments. The EPA has not yet taken final action on this proposal. Thus,
EPA is addressing the scobe of its authority over reclamation operations
under RCRA in the context of that rulemaking. The process vent and equip-
ment rules are based on EPA's current interpretation of its RCRA authority,
as described in the January 1988 proposal.

The following summarizes EPA's proposed position. In general, the pro-
posed amendments would exclude from RCRA control only those spent solvents
reclaimed as part of a continuous, ongoing manufacturing process where the
material to be reclaimed is piped (or moved by a comparably closed means of
conveyance) to a reclamation device, any storage preceding reclamation is in
a tank, and the material is returned, after being reclaimed, to the original )
process where it was generated. (Other conditions on this exclusion relate

to duration and purpose of the réclamation process. See proposed Section
261.4[a][8].)

However, processes (or other types of recycling) involving an element
of "discard" are (or can be) within RCRA Subtitle C authority. When spent
materials are being reclaimed, this element of discard can arise in two
principal ways. First, when spent materials are reclaimed by someone other
than the generator, normally in an off-site operation, the generator of the
spent material is getting rid of the material and so is discarding it. In
addition, the spent material itself, by defihition, is used up and unfit for
further direct use; the spent material must first be restored to a usable
condition. Moreover, storage preceding such reclamation has been subject to
the Part 264 and 265 standards since November 19, 1980. (See generally 53
FR 522 and underlying record materials.) The American Mining Congress
opinion itself indicates that such materials are solid wastes (824 F.2d at
1187).

When a spent material is reclaimed on-site in something other than a
closed-loop process, EPA also considers that the spent material is discarded
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(i.e., spent solvents removed from the process, transferred to an on-site
distillation unit, and regenerated have been removed from the pfoduction
process). The EPA's reasoning is that these materials are no longer
available for use in an ongoing process and have been disposed from that
operation, even if the reclamation operation is on-site. Finally, EPA also
considers that when hazardous secondary materials are reclaimed but when
burned as fuels, the entire operation--culminating in thermal combus- |
tion--constitutes discarding via destructive combustion (53 FR 523).
Consequently, under this reading, any intermediate reclamation step in these
types of fuel produétion operations remains within EPA's Subtitle C
authority. |

In summary, under EPA's current interpretation of the court's opinion,
air emissions from distillation, fractionation, thin-film evaporation,
solvent extraction, and stripping processes involving reclamation of spent
solvent and other spent hazardous secoﬁdary materials can be regulated under
RCRA Subtitle C whenever the reclamation system is not part of the type of |
closed-loop reclamation system described in proposed Part 261.4(a)(8). Any
changes to this ihterpretation as part of the solid waste definition final
rule may affect the scope of this rule. ' '
3.2.6 Domestic Sewage Units i

Under the "domestic sewage exclusion" (DSE) (specified in Section .
1004[27] of RCRA and codified in 40 CFR 261.4[A][1]), solid or dissolved
material in domestic sewage is not, by definition, a "solid waste" and, as a
corollary, cannot be considered a "hazardous waste." Thus, the domestic

sewage exclusion covers:

. "Untreated sanitary wastes that péss through a sewer system"

o - "Any mixture of domestic sewage and other wastes that‘passés
through a sewer system to a POTW for treatment" (40 CFR
261.4[A]1[1]). . .

The premise of the exclusion is that it is unnecessary to subject hazardous

wastes mixed with domestic seWage to RCRA management requirements since
these DES wastes receive the benefit of treatment offered by POTW and are
already regulated under Clean Water Act programs such as the National
Pretreatment Program. ‘ ‘




The exclusion allows industries connected to POTW to discharge
hazardous wastes to sewers containing. domestic sewége without having to
comply with certain RCRA generator requirements such as manffesting and
reporting requirements. Moreover, POTW receivihg excluded wastes are not
deemed to have received hazardous wastes and, therefore, are not subject to
RCRA treatment, storage, and disposal facility requirements.

3.2.7 Subtitle D Waste Management Units

Subtitle D wastes are all solid wastes regulated under RCRA not subject
to hazardous waste regu]ations under Subtitle C. These wastes are defined
in 40 CFR Part 257. In accordance with the above-mentioned definitions and
exclusions, several categories of Subtitle D wastes have been identified.

At least two of these waste categories, industrial nonhazardous waste and
small-quantity generator waste, include wastes with significant amounts of
organics. .

Hazardous wastes- generated by conditionally exempt small-quantity
generators are solid wastes that are exempt, under 40 CFR 261.5, from
Subtitle C regulations and thus are Subtitle D wastes. Conditionally exempt
wastes are defined as those wastes that meet the definition of a haiardous
waste under 40 CFR 261 and that are generated at a rate of less than 100
kg/month. ' ‘ '

Detailed data on the types of facilities and process units that manage
Subtitle D wastes are not available (with the exception of data on surface
impoundments, landfills, Tand application units, and wastepiles); therefore,
no characterization can be made regarding the type of process vents and
their operating parameters for those waste treatment units managing
Subtitle D wastes (such as industrial nonhazardous waste and conditionally
exempt wastes). ‘

3.3 DETERMINING APPLICABILITY
3.3.1 Applicability Examples

The fo]lowing.are scenarios where the final rule is and is not
applicable:

1. Facility A is an off-site reclaimer of hazardous waste spent
solvents by distillation.

a. The spent solvents are stored in RCRA-permitted storage
tanks before being reclaimed.
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Facility A's distillation column and associated equip-
ment would be subject to the rule (assuming ‘the spent
solvents or their derivatives contain greater than 10
ppmw organics). This is because Facility A's storage of
spent solvent before distillation already requires a
permit [40 CFR 261.6[c]].

b. - The solvents are distilled without any prior storage.

Facility A's distillation activities are not subject to
the process vent rules because the facility is not a
TSDF and therefore is not required to obtain a RCRA
permit. The EPA believes that this situation is
unlikely to occur. i :

2. Facility B recycles hazardous waste spent solvents generated
on-site. : -

a. The solvents are stored in tanks for a total of fewer
than 90 days from time of generation, and the distilled
spent solvents are piped back into the production proc-
ess. There is no other hazardous waste management at
the facility.

Facility B's distillation unit is not covered by
Subparts AA and BB rules because 90-day accumulation
tanks and containers are not covered by the rule, and
Facility B is not required to obtain a storage permit
(40 CFR 262.34). .

b. The tank preceding distillation stores the solvents for
more than 90 days. :

Facility B's distillation unit is covered by the rule
because Facility B already requires a storage permit.
Note, however, that this type of configuration could
potentially constitute an excluded closed-loop
reclamation system if it meets conditions in 40 CFR
261.4(a) (8) (i)-(iv).

c. The faci]ity also operates a surface impoundment manég-
ing a different hazardous waste.

Facility B's distillation of a hazardous waste is
subject to the rule because the facility requires a
permit for the impoundmcnt. '

d. The facility generates hazardous waste spent solvents
and sends them to on-site distillation without prior
storage. :
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The distillation activities are not subject to the rule
because no TSDF is operating. They would be covered if
Facility B had an independent unit requiring a RCRA
permit, as in Example 2c.

3. Facility C operates a manufacturing process that distills
organic-rich feedstocks and generates a distillation bottom
that is a listed hazardous waste.

The distillation column is not covered by the rule because it
processes raw materials, not hazardous wastes. In addition,
no storage permit is required for the still bottom while it
is in the distillation column (40 CFR 261.4[c]). It should
be noted that this facility would Tikely be covered under a
CAA requirement (e.g., 40 CFR Part 60, Subpart VV).

3.3.2 Applicability Decision Tree
Figures 3-1 and 3-2 present decision trees that can be used to deter-

mine if a facility is required to comply with RCRA Parts 264 or 265, Sub-
parts AA and/or BB.

3.4 APPLICABILITY CRITERIA
3.4.1 Process Vents _

As noted above, a process vent associated with hazardous waste distil-
lation, fractionation, thin-film evaporation, solvent extraction, or air or
steam stripping operations that manage wastes with at least 10 ppmw total
organics on a time-weighted annual average basis will be subject to the
standards. The proposed 10-percent criterion for process vents was not
included in the final rules because the standards contain a facility-based
emission rate limit of 1.4 kg/h (3 1b/h) or 2.8 Mg/yr (3.1 ton/yr) that is
more relevant for controliing emissions from affected sources and excluding
facilities with little emission reduction potential. Based on the final
emissions and health risk analyses, this emission rate limit represents an
emission level from process vents that is protective of human health and the
environment. In addition, modeling indicates that control of facilities
with process vent emissions less than the emission rate limit does not
result in further reductions of either cancer risk or incidence on a nation-
wide basis. Facilities with organic emissions from affected process vents
that do not exceed these emission rates will not have to reduce their proc-
ess vent emissions under the provisions of Subpart AA.

-
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Figure 3-1. Applicability decision tree for process vent rules (Subpart AA)
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Figure 3-2. Applicability decision tree for equipment leaks (Subpart BB)
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To determine whether a particular waste managed in a hazardous waste
management unit of the type specified in the rule (e.g., a steam stripping
or air stripping unit) is subJect to the provisions of Subpart AA of Parts
264 and 265, the owner/operator is required to conduct a determination of
the waste's total organic concentration initially (by the effective date of
the standards or when the waste is first managed by a waste management unit)
and thereafter on a periddic basis (for continuously generated wastes).

A waste determination would only be‘nécessary for Subpart AA appli-
cability when an owner/operator manages the waste in a distillation, frac-
tionation, thin-film evaporation, solvent extract1on or air or steam strip-
ping operation that is not controlled for organic process vent emissions.
Waste determinations would.not be necessary for wastes managed in (affected)
units that are contro]]ed for organic emissions to meet the substantive
requirements of Subpart AA. ‘

' Determination that the time-weighted, annual aveérage total organic.’
.concentration of the waste managed in the unit is less than 10 ppmw must be
performed by direct measurement or by knowledge of the waste asrdescribed
later in Chapter 6.0 of this document.

The final rules require that an owner/operator repeat the waste
determination whenever there is a change in the waste being managed or a
change in the process that generates or treats the waste or, if the waste
and process remain constant, at least annually.

With the time-weighted, annual average applicability cr1ter1on a
hazardous waste management unit would not be subject to the process vent
rule if it occasionally treats wastes that exceed 10 ppmw if at other times
the wastes being treated in the unit were such that the weighted annual
average total organic concentration of all wastes treated is less than 10

ppmW.
3.4.2 Equipment Leaks

A piece of equipment (e.g., pumps, valves, sampling connections) is
subject to the standards if it contains or contacts hazardous waste with
organic concentrations at least 10 percent by weight. An owner or operator
of a facility must determine, for each piece of equipment, whether the
equipment contains or contacts a hazardous waste with organic concentrations
that will ever equal or exceed 10 percent by weight (Sections 264.1063(d]

3-13




and 265.1063[d]). Test methods are incorporated by reference under Section
260.11[a] for determining the organic concentration of hazardous waste. For
each method, the applicability to different waste matrices and the conver-
sion of test results to the units of the standard are described in Chapter
6.0. An owner or operator alternatively may app]y'knowledge of the hazar-
dous waste stream or the generation process to determine that the percent
organic content of the hazardous waste clearly will never equal or exceed 10
percent by weight. If an owner or operator determines that a piece of
equipment is handling waste with greater than 10 percent total organics by
weight, then the equipment is subject to the Subpart BB requirements. The
owner/operator must repeat the determination following the procedures in the
applicable test methods referenced in the rules (Sections 264.1063 and
265.1063) to obtain an exception. If any action is taken that would result
in the determination no longer being appropriate to the facility's or a
particular unit's operation (e.g., an upstream process change that results
in a change in the waste's organic content), then a new waste determination
is required. o

3.5 APPLICABILITY DISAGREEMENTS

Determining the applicability of the standards to hazardous waste
management processes is of paramount importance to the TSDF owner or opera-
tor in complying with the final standards. A mistake, even an inadvertent
one, will not excuse a facility owner or operator from the obligation to
comply with either the requirements of the standards or potential enforce-
ment actions. Accurate determinations of what equipment must be controlled
are crucial to ensuring that all equipment subject to this rule is in fact
controlled.

When the facility owner/operator and Regional Administrator disagree on
whether a hazardous waste management unit manages a waste with 10 ppmw or
greater organic content or a piece of equipment contains or contacts a waste
with 10 percent or more organic content, then procedures that conform to the
test methods referenced in the rules must be used to resolve the disa-
greement. In situations where the owner/operator and the Regional
Administrator disagree on the determination of emissions or emission
reduction achieved, ‘then a performance test, conducted as specified in the
rules, must be used to resolve the disagreement.
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4.0 EQUIPMENT LEAKS

With the goal- of reducing the potential adverse health effects of
organic and toxic air emissions, the Subpart BB equipment leak standards
1imit organic emissions from process equipment or piping that handle
hazardous waste streams with an organic content of 10 percent or more (by
weight) at TSDF requiring authorization to operate under RCRA Section 3005.
This chapter describes the various types of equipment and control techniques
to limit organic emissions, presents equipment standards, discusses pumps
and valves that could be-designated for no detectable emissions,. provides
emission factors for estimating uncontrolied fugitive emissions from process
equipment at TSDF, and provides information on repaik methods for leaking
pumps and valves. '

4,1 TYPES OF EQUIPMENT

TSDF have numerous potential sources of equipment leak fugitive emis-
sions. This section provides a brief description of each type of equipment
and associated potential emission sources to assist the permit writer/re-
viewer and facility owner/operator in identifying equipment affected by the
regulation. The following types of equipment are discussed: valves, pumps,
compfessors, flanges, pressure relief devices, sampling connection systems,
and open-ended valves or lines.
4.1.1 Pumps S

Pumps are integral pieces of equipment to most hazardous waste manage-
ment processes, transporting liquid and sludge wastes throughout a facility.
Pumps may be classified on the basis by which energy is added to the fiuid
and may be divided into two major categories: (1) dynamic, in which energy
is-continuously added to increase the fluid velocities, and (2) displace-
ment, in which energy is periodically added by application of force toone
or more movable boundaries. ' '
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Dynamic pumps may be further subdivided into several varieties of cen-
trifugal and other special-effect pumps. Figure 4-1 presents in outline
form a summary of the significant classifications and subclassifications of
dynamic pumps.

Similarly, displacement pumps may be classified into reciprocating and
rotary types, depending on the nature of movement of the pressure-producing
members. Each of these major classifications may be further subdivided into
several specific types, as indicated in Figure 4-2.

4.1.1.1 Dynamic Pumps.

Centrifugal Pumps |

The centrifugal pump is the type most widely used in the chemical
industry for trahsferring liquids of all types--raw materials, materials in
manufacture, and finished products--as well as for general services of water
supply, boiler feed, condenser circulation, condensate return, etc.l Cen-
trifugal pumps are available in a vast range of sizes in capacities from 2
or 3 gal/min up to 100,000 gal/min and for discharge heads'(pressures from a
few feet up to several thousand pounds per square inch). The size and type
best suited to a particular application can be determined only by an engi-
neering study of the problem and its requirements. '

The primary advantages of a centrifugal pump are simplicity, low ini-
tial cost, uniform (nonpulsating) flow, small floor space requirements, low
maintenance expense,. quiet operation, and adaptability to use with motor or
turbine drive.

S

l A simple centrifugal pump consists of an impeller rotating within a
casing (see Figure 4-3). The impeller consists of a number of blades,
either open or shrouded, mounted on.a shaft that projects outside the
casing. Impellers may have their axis of rotation either horizontal or
vertical to suit the work to be done. Closed-type or shrouded impellers are
generally most efficient and are almost universa]Ty used in centrifugal
pumps handling clear liquids. Generally, open- or semiopen-type impellers
are used in small, inexpensive pumps or pumps handling abrasive liquids and
high viscosity liquids. Impellers may be of the single-suction type or
double-suction type--single if the liquid enters from one side, double if it
enters from both sides.
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The canned-motor pump, a special type of centrifugal pump as shown in
Figure 4-4, is widely used in the chemical industry. Canned-motor pumps are
described in Section 4.1.3.

4,1.1.2 Displacement Pumps. The total dynamic head developed by a
centrifugal, mixed-flow, or axial-flow pump is uniquely determined for any
given flow by the speed at which it rotates. Positive-displacement pumps
and those that approach positive displacement will ideally produce whatever
head is impressed upon them by the restrictions to flow on the discharge
side. Actually, neglecting slippage, the maximum head attainable is ‘
determined by the power available in the drive and the strength of the pump
parts. '

In general, overall efficiencies of positive-displacement pumps are
higher than with centrifugal equipment because internal losses are mini-
mized. On the other hand, the flexibility of each piece of equipment in
handling a wide range of capacities is somewhat limited.

Reciprocating Pumps ,

There are three classes of reciprocating pumps: piston pumps, p]uhger
pumps, and diaphragm pumps. Reciprocating pumps work on the principle of a
reversing piston motion within a cylinder drawing in fluid on the ingoing
stroke and delivering it under pressure on the outﬁoing stroke. To do this
they require one-way valves (or equivalent piston-swept ports) on both the
suction and delivery sides. '

A variety of configurations are possible depending on the mechanical -
system used to derive the reciprocating piston motion; the number of
cylinders; the valving system; etc. The terms "piston"” and "plunger" are
often used interchangeably by users and occasionally lead to confusion in
communications. A piston, as shown in Figure 4-5, is a cylindrical disk

mounted on a smaller-diameter rod and uSua]Ty fitted with some type of
sealing ring. The rings move with the piston. A plunger, as shown in
Figure 4-6, is a smooth rod similar to a piston rod.2 The sealing rings are
stationary, and the plunger slides through the rings. A diaphragm is a
flexible disk or tube, as shown in Figure 4-7, that serves to isolate the
pumpage (the pumped fluid) from the piston, plunger, or atmosphere. There-
fore, a diaphragm pump may be designated for no detectable emissions under
the provisions of Sections 264.1052(e) and 265.1052(e). A diaphragm
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Figure 4-5. A piston mounted on a rod,
{Courtesy Union Pump Co.).

Figure 4-6. A plunger. (Courtesy Union Pump Co.)

-
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Figure 4-7. Two types of diaphragms used in Reciprocating pumps.
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may be mechanically actuated (connected directly to a reciprocating rod) or
hydraulically actuated (driven by liquid that is oscillated by a piston or
plunger). 'Additional information on the diaphragm pump can be found in
Section 4.1.3, "Sealless Pumps."

Rotary Pumg_

The main pumping action of rotary pumps is caused by relative movement
between the stationary and rotating elements of the pump. These pumps are
distinguished from reciprocating pbsitive-disp]acement‘ﬁumps in which the

main motion of the moving elements is reciprocating rather than rotary.
Rotary pumps are distinguished from centrifugal pumps in which liquid
displacement and pumping action depend on liquid velocity by the positive-
displacement nature of the pumping action of rotary pumps. '

As a positive-displacement pump, the amount of liquid displaced by each
revolution of a rotary pump is independent of speed. In addition, a time-
continuous liquid seal is maintained between the outlet and inlet ports by
the action and position of the pumping elements and the close clearances of
the pump. Rotary pumps will handle any liquid that does not contain grit or
abrasive material when constructed of proper materials.

Rotary pumps are available in two general classes: interior bearing
and exterior bearing. The interior-bearing type is used for handling
1iquids of a lubricating nature, and the exterior-bearing type is used with
nonlubricating liquids. The interior-bearing pump is lubricated by the
liquid being pumped, and the exterior-bearing type is oil-lubricated.

One of the major types of rotary pumps is the gear pump. Gear pumps
have two or more impellers .in a rotary-pump casing, the impellers will take
the form of toothed-gear wheels (as in Figure 4- 8), helical gears, or lobed
cams. In each case, these impellers rotate with extremely small clearance
between each other and between the surface of the impeller and the casing.
Referring to Figure 4-8, the two toothed impeliers rotate as indicated by
the arrows. The suction connection is at the bottom. As the spaces between
the teeth of the impeller pass the suction opening, liquid is impounded .
between them, carried around the casing to the discharge opening, andAthen

forced out through.this opening. The flow of liquid is indicated by the
arrows. ‘
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Figure 4-9. Horizontal screw pump.
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The use of straight teeth in gear pumps will produte pulsations in the
dischargé having a frequency equivalent to the number of teeth on both gears
multiplied by the speed of rotation. The amplitude of these disturbances is
a function of the tooth design. This pulsation can be eliminated by the use
of rotors having helical teeth with a suitable angle. This in turn -
introduces end thrust that, if excessive, can be baTanced by the use of
double Helical or herring-bone teeth.
| Another major type of rofary pump is the screw pump. Screw pumps fall
into three distinct categories: single screw pumps (Archimedean screws),
rigid screw pumps, and eccentric screw pumps (progressive cavity pumps).

The progressive cavity pump is very versatile and can handle a variety |
of liquids with a high efficiency.4 It consists of a rigid screw-form rotor
rolling in a resilient internal helical strator of hard or soft rubber with
a-moderately eccentric motion (see Figure 4-9). The progressive cavity pump
can be specifically tailored to handle slurries, pastes, solids, and viscous
11qu1ds. These applications are suitable largely because of the Tow flow
velocities realized through the pump.

4.1.2 Potential Leak Sources in Pumps

Leakage of hazardous waste fluid to the atmosphere can occur where the

moving pump shaft meets the stationary casing. To minimize such leakage,

two sealing techniques are commonly applied: packed seals and mechanical

seals.
Packed Seals
Packed seals cons1st of a "stuffing box" in the pump casing. Specially

selected packing materials (chosen on the basis of the process materials and
enviréhment) are compressed into the stuffing box with a packing gland,
resulting in a tight seal around the shaft. Because the shaft must move,
either rotationally or laterally, lubrication must be supplied to the
' packing and shaft to prevént excessive heat generation from the friction
between the shaft and packing, which ;buld shorten the life of the equip-
ment. Leaks may result from the degradation of the packing.

Leaks from packed seals can often be reduced by tightening the packing
gland. But at some point the packing will have deteriorated to the extent




that it must be replaced. Often, pump packing can be replaced only when the
pump is out of service. '

Mechanical Seals

Single and dual mechanical seals are used to seal pumps with rotating
shafts. Both have the common attribute of a lapped seal face between a
stationary element and a rotating seal ring. Although mechanical seals are
not leakless sealing devices, the leakage of organic emissions from the seal
can be minimized by a properly installed and operated mechanical seal.

Because a mechanical seal will leak (unless routinely replaced), the
ultimate potential for leakage can be reduced through redundancy of sealing
mechanisms. For instance, a single seal may employ a packed seal as an
auxiliary sealing mechanism to reduce fugitive emissions. Or the same
purpose might be just as easily accomplished with a dual mechanical seal
arrangement (either back-to-back or tandem). As shown in Figure 4-10, the
dual mechanical seals in both arrangements form a cavity.

In the  back-to-back arrangement, a barrier fluid circulates between the
two seals. With the barrier fluid pressure maintained above the pump's
operating pressure, any leakage is across the inboard seal face into the
hazardous waste stream fluid and across the outboard seal face to the
atmosphere. The tandem arrangement basically has a single seal backed up by
another single seal; both seals are mounted facing the same direction.

The seal fluid (also referred to as the buffer or barrier fluid) is
circulated through the space between the seals. Any hazardous waste stream
fluids that may leak into the barrier fluid across the inboard seal inter-
face may be removed with the barrier fluid or degassed in a reservoir. The

degassed materials could then be treated in a control system. Barrier fluid
degassing is not necessary if the pump is equipped with a system that purges
the barrier fluid into a hazardous waste stream with zero total organic
emissions to the atmosphere (Sections 264.1052[d][1][iii] and
265.1052[d]J[1][iii]) or if the pressure of the barrier fluid is maintained
~at a level higher than the pump fluid pressure; this results in the leakage
entering the pumped fluid rather than the barrier fluid.
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In general, mechanical seals have the advantage of improved sealing
characteristics and auxiliary control for organics that may leak into the
barrier fluid system. However, the repair of mechanical seals can be both
costly and time-consuming. To -eliminate a leak from a pump equipped with a
mechanical seal, the pump must be taken off-line and dismantled to permit
repair or replacement of the seal. Dismantling a pump, however, could
result in spills of process fluid, causing the emission of organics. Al-
though temporary, these emissions could be greater than the continued leak
from the seal. Additionally, care must be exercised to minimize emissions
resulting from dismantling the pump :

4,1.3 Sealless Pumps

In addition to the pump types and seal designs discussed above, several
types of sealless technology are available. Sealless pumps are designed not
to leak at all; i.e., they do not have an externally actuated shaft pene-
trating the pump housing. Therefore, a sealless pump can be designated for
no detectable emissions under the prov1s1ons of Sections 264.1052(e) and
265.1052(e) .

Sealless pumps are very widely used for handling toxic, noxious, and
explosive liquids, e.g., acids, bleaches, poisonous solvents, and active
phakmaceutica] compounds. They require less maintenance than sealed pumps,
which saves on maintenance costs and reduces downtime. However, sealless
pumps generally cost twice as much or more initially as sealed pumps. By
and large, the overall economics will vary from one application to another
and should be based on many factors such as power consumption; initial cost;
cost of maintenance; and probable cost of cleanup, repair, and unplanned

downtime due to failure.

Figure 4-11 shows four types of sealless pumps.5 In the gear and
centrifugal types, note that the pumped fluid is isolated from the
atmosphere by solid metal. In the double-diaphragm type, the isolation is
achieved by two flexible membranes.

Sealless Centrifugal Pumps

In a sealless cehtrifuga] pump design, the manufacturer replaces the
standard shaft and seal with a sealless drive. Figure 4-11 shows a
magnetically coupled centrifugal pump; the impeller shaft, surrounded by
magnets, is supported on bearings within a metal containment can. OQutside
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the can is another set of magnets attached to the motor shaft. As the motor
turns the outer coupling, magnetic attraction forces the innerﬁcoup]ing, and
thus the shaft and impeliler, to turn also. ]

The canned-motor centrifugal pump shown in Figures 4-4 and 4-11 is the
other sealless type. These units are close-coupled designs in which the
cavity housing the motor rotor and the pump casing are interconnected. As a
result, the motor bearings run in the process liquid and all seals are
eliminated. Because the process liquid is the bearing lubricant, abrasive
solids cannot be tolerated. Standard single-stage canned-motor pumps are
avajlable for flows up to 700 gal/min and heads up to 250 ft. Two-stage
units are also available for heads up to 600 ft. Canned-motor pumps are
being widely used for handling organic solvents, organic heat-transfer
liquids, and light oils, as well as many clean toxic or hazardous 1iquids}
or where leakage is an economic problem. '

Such pumps are built by machining an electric-motor stator and rotor to
make room for the shaft sleeve and containment can. Because this arrange-
ment alters the standard dimensions, it makes for a less efficient motor
that gives off more heat. For this reason, such pumps often include cooling
systems. Magnetically coupled pumps do not have such heat buildup.

Sealless Gear Pumps

Sealless gear pumps are more prone to wear than centrifugal pumps
because they have internal seals and more bearings. Such pumps are used to
transfer and circulate difficult fluids--they have been known to run for
more than a year without maintenance in hydrogen peroxide and sulfite
service--and for high-head, high-viscosity, and suction-1ift applications.

Gear pumps (Figure 4-11) require more torque than centrifugal pumps and
have to be capable of handling the startup torque as well as the running
torque. The startup torque is about twice as great because the fluid in the
line has to be accelerated. Such torque requirements once limited gear
pumps to capacities below 10 gpm, but more powerful magnetic materials have
extended capacities to 50 gpm or more.

Diaphragm Pumps _

These pumps never have seals; thé design does not require them. More-

over, they are generally selected not for their sealless design but for
their ability to meter precisely and to handle abrasives, slurries, and
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highly viscous liquids. Because diaphragm pumps (Figure 4-11) have a
pulsing action, they cannot be used in applications that demand steady flow.
And because they are less efficient than centrifugal or rotary pumps, they
are used mainly for fluids that other pumps cannot handle.

4.1.4 Valves :

The valve is a common element found in most TSDF-serving to regulate
the flow of fluids as well as to isolate piping or equipment for mainten-
ance. There are four basic valve types: globe, plug (p]ug valves can be .
further subdivided into three categories: conical, ball, and butterfly),
gate and diaphragm. These valve types are all constructed based on two
basic pr1nc1p1es. dutchboy (closing the pipe end) or tourniquet (squeezing
~the pipe, if it is f1ex1b1e) The first principle is developed in three
ways: (1) moving the stopper by direct thrust onto the orifice seating (the
basis of globe-type valves), (2) rotating the stopper (the basis for plug-
type valves), or (3) sliding the stopper across the face of the orifice
seating (the basis of gate-type valves). The second principle, squeezing
action, is the basis of all diaphragm-type valves. Each valve type has its
own individual characteristics and its own advantages or disadvantages.
Therefore, many variations of the basic types are made by valve manufac-
turers for a wide variety of applications. Table 4-1 provides a summary of
the four basic valve types.

Gate Valves _

Flow is straight through in the gate va]ve. It is opened by raising
its "gate" (more commonly referred to as a.disk or wedge) up and out of the
flowpath. As the valve begins to open, the érea.of the flowpath' changes
very rapidly and nonlinearly. Flow in a partially opened valve occurs
“around the bottom and edges of the gate. Even fairly short periods‘of
operation in this mode can cause damage to the valve by erosion and disk
~vibration. : ‘

There are sevefa] basic. types of gate valves. The most common by far
in process service is the wedge gate in which two seats sit at a slight
angle to the vertical. In the closed position, the gate seals against both
seats. :

There are many variations of the basic design, such as the solid, flex-
ible, or split (double-disk) wedge; inside or outside screw stem; rising or
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TABLE 4-1. FOUR BASIC VALVE‘ TYPES
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PLUG . henitations on
emp e s
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JEESENEN JR—— Quick acting. Metal to metal seated type does
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- . St i
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3 [] ' 9 Bulky
_— ———
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nonrising stem; screwed, union, welded, holted, or pressure-seal bonnet

"joint; screwed or bolted packing gland; threaded, seal-welded, pressed, or
integra1 seat rings; handwheel, gear operator, or lever; screwed, socket-
welded, flanged butt-welded, grooved, or clamp end; and numerous other
variations (Figure 4-12). The classic steel gate valve is one having
flanged ends, bolted bonnet, rising stem, outside screw and yoke (stem
bushing support), handwheel operator, solid wedge, with hard-faced seat:
rings.

Globe Valves

By far the most common type of thrott11ng va]ve in process serv1ce is
the globe valve. Other types, such as the angle, needle, and Y- pattern
Va]ves represent little more than var1at1ons on the same operating
principle (Figure 4- 13). :

This va]ve gets its name from its shape. It differs from a géte valve -
in that the disk moves d1rect]y away from, not across, the seat when it is

opened. This requires that the seat be concentric with the stem, which
places . it at right angles to the flowpath. This causes the flowstream to
make two right angle turns, which generates a pressure drop quite a bit |
-higher than that produced by the gate valve. Because the flow area changes
linearly with the stem movement, and the f]owpath (as the disk begins to
1ift off the seat) is fairly streamlined, this valve is ideal for control
applications.

Differently shaped disks can produce different control characteristics.
The most common disk is the plug type with a conical seating surface (Fig-
ure 4-13). Others include the ball-type disk with a spherical seating sur-
face. Used for handling viscous fluids, it is slightly less likely to bind
in the seat. The V-port disk gives very fine control at low flow rates.
Smaller seat diameters provide fine throttling at low flow rates.

The globe valve can seat much tighter than a gate valve under average
operating conditions. This.is important in high-pressure service and in
handling a very light gas (such as hydrngen), and it is pdssib1e because the
force applied to the stem is transmitted directly as-a seat1ng force, rather
than as the wedglng action in a gate va]ve '




Figure 4-12. Some variations in gate-valve stems, discs and bonnets.
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Figure 4-13. Standard globe valve is: (a) plug-type with inside screw; variations includa:
: (b) angle valve, (c) Y-pattern and (d) needle vaive.
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Plug Valves :
Also- basically a straight-through design, this valve's "plug" is

inserted into the flow passage. The valve is a quarter-turn valve; i.e., it
is opened or closed by rotating the plug 90 degrees. The plug is tapered
and is approximately the same diameter as the flow passage (Figure 4-14).
Fluid passes through a slot in the plug that usually is narrower than the
other parts of the fluid passageway. To compensate for this, the slot is
usually longer than the diameter of the flow passageway, and the cross-
section of the valve body opening approaching the plug changes from round to
oblong.

By special order, the plug can be made with round holes in it, but this
is usually much more expensive than standard plugs and is only needed for
erosive service or when large objects must be passed through. For throttl-
ing service, the plug can be made with a horizontal V-shaped opening.

There .are basically four different types of plug valves. In the lubri-
cated type, the plug is surrounded by a film of grease, which is injected
from the outside. Hydraulic pressure keeps foreign matter from behind the
plug. The other three types are nonlubricated. One of these has a plastic
sleeve, usually of polytetrafluoroethylene, over the bearing surface, and is
known as a sleeved plug. In another, the entire waterway and plug are lined
with plastic (or the plug may be all plastic). The fourth type, the wedge
plug, is operated by 1ifting an inversely tapered plug slightly, then rotat-
ing it 90 degrees and setting it back down. . This action pulls the plug away
from a seal component (called a slip) at each port, then reseats the slips
to give a tight shutoff. This type can also be designed as a block-and-
bleed valve. Of all these plug valves, the sleeved type is the most common.
Each type can be designed as a three-way or four-way valve, but only in a
plane perpendicular to the stem.

Ball Valves

The ball valve, which basically evolved from the plug valve, is also a
quarter-turn valve, but with a spherical closure device. The opening in the
ball is invariably round, but usually not of the same diameter as the flow
passage.




Figure 4-14. Plug valve can be closed with a'quarter
turn-of the handle.
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Ball valves are capable of somewhat'limited throttling. They can be
built as three-, four-, five-, and even six-way designs with almost any -
combination of flow patterns, including into the bottom of the valve.
Multiple-port valves (in which one port is shut off before another is
opened) are larger and more expensive than those in which one port is opened
before the previously open orie is closed because more radial separation must
be provided.

Ball valves are manufactured in varying degrees of sophistication,
ranging from throwaway brass valves having rubber seals to high-performance
metal-seated valves designed for handling high-pressure, 1,000 °F (537.7 °C)
abrasive catalyst or coke fines. ‘Most conventional ball valves have a
floating ball; that is, the ball is suspended between the two seats. Line
pressure assists in sealing by pushing the ball into the downstream seat.

In the larger valves, the ball is normally supported by trunnions.

Butterfly Valves . ‘ :

There are two different types of butterfly valves (Figure 4-15). One
is the so-called "rubber-lined" valve, which is the generic name for any
butterfly valve that has a disk totally concentric with the stem (Figure
4-15).6 Almost all of these valves also have a single-piece resilient seat
or liner that wraps over the end-flange sealing surfaces. Rubber-1lined
valves are almost always limited to a specific maximum pressure, which is’
less than the flange rating, due to the liner and disk design. Their
service is also limited by temperature. '

In the other type--the "high-performance," "eccentric disk," or "trun-
nion"--the center of the disk is offset slightly outward from the centerline
of the shaft,‘with a spherical seating surface on the disk, and the shaft is
offset slightly from the centerline of the valve body (Figure 4-15). This
valve seals by a combination of shaft torque and line pressure. The high-
performance type is normally rated to full American National Standards
Institute (ANSI) flange rating, but still may have a maximum temperature
limitation due to the seat material.

Check Valves

Nonreturn, or check, valves take several forms, but all operate in
essentially the same manner. As long as fluid is flowing through the valve,
it stays open. When fluid velocity drops to zero or actually reverses, the




6

b. High-performancs

Figure 4-15. Two forms of the butterfly valve shown above are the
(a) rubber-lined and (b) high-performance.
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valve closes. The selection of the specific type of check valve depends on
the response desired. Because an operating mechanism is usually not
required, the valve is normally smaller and less expensive than other
equivalent shutoff or control valves.

Some force in addition to the fluid flow is usually needed to close the
valve. This force is often gravity, as in swing- and lift-check valves. In
many types, a spring (often in addition to gravity) helps push the disk
closed. Most spring-loaded check valves will close when, or very slightly
before, the flow velocity drops to zero. Gravity-operated check valves
sometimes do not really close effectively until the flow actually reverses.
Depending on the mass of the moving parts, the gravity-assisted valves may
open a little sooner or wider than spring-assisted types. ‘

Some check valves can be made to pass a small amount of flow in the
reverse direction by drilling a small hole in the disk or by piping a bypass
around, the valve itself. This is usually done to keep a small amount of
circulation in a section of line, which would not otherwise be there because
of the presence of the check .valve.

Check valves serve a number of purposes. In the discharge piping from
rotating equipment (such as a centrifugal pump), they prevent the fluid
stream from turning the equipment shaft backward. They are often installed
where two flow streams come together and one is intermittent or could be
overpowered by the other. They also keep two streams from m%xing (to
prevent contamination, for instance) or prevent a section of piping from
becoming overpressured. ‘

Relief Valves

Safety relief valves are spring-loaded and designed to open when
process pressure exceeds a Set,pressure, allowing the release of vapors or
liquids until the system pressure is reduced to its normal operating level.
When the normal pressure is reattained, the valve reseats, and a seal is
again formed. This valve type is discussed further in Section 4.1.7 of this
document.

4.1.5 Potential Leak Sources in Valves .

Most valve designs have a valve stem that operates to restrict or to
open the valve for fluid flow. Typically, the stem is sealed by a packing
gland or O-ring to prevent leakage of organic emissions to the atmosphere,
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as 111ustrated in Figures 4-16A-G. 7 ‘The possibility of a 1eak through this
seal makes it a potential source of fugitive emissions. 'Packing glands
(stuffing boxes) are the most commonly used sealing mechanism for valves,
and a wide variety of packing materials ‘are available to suit most opera-
tional requirements of temperature, péessure and compatibility. Figure
4-17 shows the basic type of stuffing box typ1ca1 for valves with a rising
stem. In this type of stuffing box, an annular chamber contains the packing
between the gland at the top and a shoulder at the bottom. The underside of
‘the stuffing box carries a back seat that, combined with a corresponding
seat around the stem, is utilized to isolate the packing from the fluid of
the system when the valve is fully open. Packed glands can accommodate both
linear and rotary motions (for rotary values). However, 0-rings and most
other types of gland rings can prove to be less satisfactory with linear
motion and accommodate only rotary motion (see Figure 4-18).8 Because of
design and materials limitations, O-rinQS'afe much less common as the
sealing mechanism for valves in chemical plants. '

v With time and prolonged use, the packing or sealing O-ring in the valve
can fail. To eliminate the leakage of organics resulting from the seal
failure, the valve packing and seals must be replaced or the valve body
repaired or replaced.

4,1.6 Leakless Valve Technology

Some valve types and designs have little or no potential for stem

leakage of organic emissions: 'va1ves with "lTeakless" or "sealless”
technologies. These valves may be designated for no detectable emissions
under the provisions of Sections 264.1057(f) and 265.1057(f) because they
eliminate the conventional seals that allow leaks from around the valve
stem. Control efficiencies of 100 percent have been assigned to the equip-
ment by EPA. However, leakless valves do fail in service for'a variety of

reasons; when failure occurs, a significant leak can develop if the valve is
not backed with conventional packing. Basically, three valve technologies
can be considered leakless. These three leakless valve types are sealed-
bellows valves, diaphragm valves, and pinch valves.

Sealed Bellows Valves '

Sealed bellows va]ves use a bellows to seal the valve stem and tota]]y
eliminate media loss due to valve stem leakage. An example.of this seal is
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© Figure 4-16B. Ball vaive.
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Figure 4-16D. Globe control valve.
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Figure 4-16E. Nonrising stem gate valve. Figure 4-16F. Rising stem gate valve.

Figure 4-16G. Butterfly vaive.
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Figure 4-17. Basic stuffing box. (Courtesy of Babcock-Persta
Armaturen-Vertriebsgeselischaft mbH.) '

Figure 4-18. Valve stem seal with expanded graphite rings.

4-31




presented in Figure 4-19. The bellows unit is a flexible metallic membrane.
The bottom end of the bellows is welded around the lower end of the stem, '
and the top end is welded to some part of the valve casing. A‘stem antiro-
tation device is incorporated in-.the design to prevent torque being applied
to the bellows as the valve is opened and closed.

The bellows sealing feature, in theory, can be applied to most types of
valves. However, at the preséht time, the only valves that are widely
available commercially are the globe and gate typég. Sealed bellows valves
in the ball-and-plug configurations are also now being produced by a single
valve manufacturer. o

Sealed bellows valves are used for streams in toxic chemical service
(including organic streams), for high vacuum service where conventional -
valves tend to loose their packing, and for other very specialized service
(e.g., the nuclear power industry). It is not unusual when dealing with
hazardous media to fit sealed bellows valves with an additional backup gland
having conventional packing or seals or with a leak detector in case of
failure. _ ;

Restrictions that 1imit the application of sealed bellows valves
include pressure and temperature limits, and stream or media characteris-
tics. The maximum high-pressure bellows valve is rated at 1,500 1b ANSI
(2,500 psig). The most frequently occurring valve pressure range is from
150 to 300 1b within which are reported to be about 80 percent of the
demands of the chemical industry.

Another concern associated with this type of valve is the uncertainty
of the 1ife of the bellows seal. The metal bellows are subject to corrosion
and fatigue under severe operating conditions. Corrosivity is influenced by
temperature and other factors. Underestimating corrosion can lead to
premature failures. Another stream charaéteristic that can result in
problems for sealed bellows valves involves the presence of particulates (or
slurries) and media with the potential to go solid. Particles (solids) can
build up around the bellows and impede operation. Also, slurries and high-
velocity streams can cause mechanical vibration of the bellows, which can
lead to stress problems and early failure. Cost for sealed bellows valves
can be as much as two to five times the price of conventional valves.
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Diaphragm Valves

The potential for 1eaka§e around the stem of a diaphragm valve is
eliminated by isolation of the valve stem from the hazardous waste stream
fluid by a flexible elastomer diaphragm. The two major types of diaphragm
valves are weir valves and straight-through valves. The former has a
dividing weir on the valve's body below which is a mounted elastomeric °
diaphragm (see Figure 4-20). In the closed position, the diaphragm is
seated on the weir. The design of the straight-through diaphragm valve
consists of either a parallel, top-tapered, or venturi-pattern body with
closure provided by a wedge-shaped projection of the‘diaphragm. .

The diaphragm valve has an excellent reputation for handling corrosive
and toxic solutions, as well as solids-laden liquids. If materials are
properly selected, these valves can cater to the majority of corrosive and
erosive streams. | |

The major disadvantage of the diaphragm valve is that temperature and
pressure extremes damage and destroy the diaphragm in the_valve. Depending
on the material, these valves can accommodate temperatures up to 350 °F
(176.6 °C) and a maximum pressure of 350 psi (weir)/225 °F (107.2 °C) and
100 psi (straight-through). Diaphragm valves are not typically backed up
with conventional packing around the stem.

With regard to purchase price and maintenance cost, the diaphragm valve
is competitive with the conventional valve and sells at a cost of 10 to
30 percent more than conventional valves (depending on the size and applica-
tion, the diaphragm valve could be less expensive than the conventional
valve).

Pinch Valves

The concept of a double diaphragm, with two flat sheetslbeing forced
against each other to close the valve, has appeared in valves for service
with corrosives and slurries. This form of the pinch valve or clamp valve,
as illustrated in Figure 4-21, is similar to the diaphragm valve -in design
and also has an isolated stem to prevent leaks.

The basic components of the valve are a metal body, consisting of two
flanged half cylinders bolted together, and two elastomer liner halves. In
its simplest form, it can consist merely of a length of e]astqmeric tube
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Figure 4-20, biagrams of valves with diaphragm seals. 10

4-35




SHUT

Figure 4-21. Handwheel operated pinch vaive,11
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fitted with a pinch bar mechanism. More usually, the molded rubber tube is

housed in a metal body that also incorporates the pinching mechanism.

 Available elastomer materials provide a wide variety of applications
for the pinch valve. . In general, the pinch valve is suitable for handling
corrosive media, solids in suspension, and slurries because the valve can be
tightly shut off and will even close when entrained solids are present in
the fluid. ' o ‘

The problems associated with the pinch valve are flutter, low pressure
rating, and compatibility of elastomer and hazardous waste stream. The
pressure and temperature ratings are also limited to those of the diaphragm
material.

4 1 7 Pressure Relief Dev1ces

Engineering codes require that pressure- -relieving devices or systems be
used in applications where the process pressure may exceed the maximum
allowable working pressure of the vessel. The most common type of pressure—
relieving device used in chemical process units is the pressure relief valve
(Figure 4-22). Typically, safety re]iefrvalveS'aré spring-loaded and
designed to open when. the process pressure exceeds a set pressure, allowing-
the release of vapors or liquids until the system pressure isvreduced to its
normal operating level. When the normal pressure is reattained, the valve
reseats, and a seal is again formed. The seal is a disk on a seat, and the
possibility of a leak through this seal makes the pressure re11ef valve a
potential source of organic fugitive emissions. Two potent1a1 causes of
leakage from safety relief valves are "simmering or popping," a condition
due to the system pressure being close to the set pressure of the valve,- and
1mproper reseating of the valve after a relieving operation.

Rupture disks are also common in chemical process units. These disks
are made of a material that ruptures when a set pressure is exceeded, thus
allowing the system to depressurize. A variety of types of rupture disks
have been develdped. The following kinds of ductile metal fupture disks are
in common use (see Figure 4-23):

. Prebulged solid construction

. Prebulged, composite construction

. Flat, composite construction
Reverse buckling.
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Figure 4-22, Diagram of a Spring-loaded relief valve.
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a. Exploded view of prebuiged composite rupture b. Rupture disc device with reverse buckling disc
disc showing slotted top section followed by of pure graphite. (courtesy of Marston Palmer
seal member and vacuum support. (Courtesy Limited.) '
of Marston Paimer Limited.) ‘
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c. Rupture disc device, containing two
rupture discs in series (Courtesy

of Sempell Armaturen.) d. Rupture disc mounted to the inlet

side of pressure relief valve.
(Courtesy of Sempell Armaturen,)

] ‘Figure 4-23. Rupture disc.
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The advantage of a rupture disk is that the disk seals tightly and does not
allow any organic emissions to escape from the system under normal opera-
tion. Howevér, when the disk does rupture, the system depressurizes unti]
atmospheric conditions are obtained. This could résu]t in an excessive
release of fugitive emissions.

4.1.8 Flanges .

Flanges are bolted, gasket-sealed junctions (Figure 4-24) used wherever
pipe or other equipment such as vessels, pumps, valves, and heat exchangers
may require isolation or removal. Normally, flanges are employéd for pipe
diameters for 50 mm or greatéer and are classified by pressure and face type.

Flanges may become fugitive emission sources when leakage occurs due to
improperly chosen gaskets or a poorly assembled flange. The primary cause
of flange leakage is due to thermal stress that piping or flanges in some
services undergo; this results in the deformation of the seal between the
flange faces.l3
4.1.9 Compressors

Gas compressors used in chemical process units are similar to pumps in
that they can be driven by rotary or reciprocating shafts (Figure 4-25).
They are also similar to pumps in their need for shaft seals to isolate the
process gas from the atmosphere. As with pumps, these seals are likely to
be the source of fugitive emissions from compressors.

Shaft seals for compressors may be chosen from several different types:
labyrinth, restrictive carbon rings, mechanical contact, and liquid film.
A1l of these seal types are leak restriction devices; none of them com-
pletely eliminates leakage. Many compressors may be equipped with ports in
the seal area to evacuate gases collecting there.

The labyrinth type of compressor seal is composed of a series of close
tolerance, interlocking "teeth" that restrict the flow of gas along the
shaft. A straight-pass labyrinth compressor seal is shown in Figure 4-26.
Many variations in "tooth" design and materials of construction are avail-
able. Although labyrinth-type seals have the largest leak potential of the
different types, properly applied variations in "tooth" configuration and
shape can reduce leakage by up to 40 percent over a straight-pass-type
labyrinth.14
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Figure 4-24. Flanged joint.12
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Figure 4-25. A typical singlé—stage water-cooled reciprocating compressor;
A screw-type rotary compressor.
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Figure 4-26. Labyrinth shaft seal (two views).
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Restrictive carbon ring seals consist of multiple stationary carbon
rings with close shaft clearances. This type of seal may be operated dry-or
with a sealing fluid. Restrictive ring seals can achieve Tower leak rates
than the labyrinth.15 A restrictive ring seal is shown in Figure 4-27.

Mechanical contact seals (shown in Figure 4-28) are similar to the
mechanical seals described for pumps. In this type of seal, clearance
between the rotating and stationary elements is reduced to zero. 0il or .
another suitable lubricant is supplied to the seal faces. Mechanical seals
can achieve the lowest leak rates of the types described here, but they are
not suitable for all processing conditions.l7

Centrifugal compressors also can be equipped with liquid film seals. A
diagram of a liquid film seal is shown in Figure 4-29. The seal is formed
by a film of oil between the rotating shaft and stationary gland. When the
circulating oil is returned to the oil reservoir, process gas can be
released to the atmosphere.l8 To eliminate the release of organic emissions
from the seal oil system, the reservoir can be vented to a control device.
4,1.10 Sampling Connections

The operation of a hazardous waste management unit is checked periodi-
cally by routine analyses of influents and effluents. To obtain representa-
tive samples for these analyses, sampling lines must first be purged prior
to sampling. The purged 1iquid or vapor is sometimes drained onto the
ground or into a sewer drain, where it can evaporate and release organic |
emissions to the atmosphere. '

To eliminate any possible emissions, closed-purge sampling can be used.
In this case, the purge material is eliminated either by collecting the
purge material in a closed collection system for eventual recycle or
disposal or by returning the purge material directly to the process.

4.1.11 Open-Ended Lines

Some valves are installed in a system so that they function with the
downstream line open to the atmosphere. Examples are purge valves, drain
valves, and vent valves. A faulty valve seat or incompletely closed valve
would result in leakage and fugitive organic emissions to the atmosphere.

4.2 UNCONTROLLED FUGITIVE EMISSION ESTIMATES
The development of uncontrolled fugitive emission factors for SOCMI is
described in Reference 19. The resulting emission factors are shown in
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Figure 4-27, Restrictive-ring shaft seal.'®
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Figure 4-29. Liquid film shaft seal with cylindrical bushing.
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Table 442. These emission factors are applicable to equipment containing or
contacting hazardbus wastes with organic concentrations at least 10 percent
by weight at TSDF. Generally, the method for developing emission factors
used leak/no leak emission factors derived from data in Reference 21 coupled
with leak frequencies from Reference 22 to arrive at average emission
factors for equipmént in SOCMI. However, there are three exceptions: (1)
The gas valve emission factor reported in Reference 23 for SOCMI units had a
smaller confidence interval associated with it, and it was substitufed for
the emission factor derived from data in Reference 24; (2) the emission
factor for sampling connections is based on the amount of sampling purge
reported for every 1,000 barrels of refinery throughput25 and the average
count of sampling connections per 1,000-barrels of refinery throughput
reported25; (3) the emission factor for open-ended lines represents valve
seat leakage only. The emissions attributable to the valve, such as from
around the stem and packing, are accounted for in the valve emission factor.

4.3 EQUIPMENT LEAK CONTROL : ' !
No single emission reduction technique can be used for all fugitive
emission sources. The techniques used to control emissions from equipment
leaks can be classified into two categbries: equipment. and work practices.
An equipment control technique means that some piece of equipment is used to-
reduce or eliminate emissions. A .common example is an add-on control device
such as a vapor incinerator that is used to reduce organic emissions from a
process vent. For fugitive emission sources, equipment controls include:
(1) leakless technology for valves and pumps; (2)7p1ugs, caps, blinds, etc.,
for.open-ended lines; (3) rupture disks and soft-seats (0-rings) for pres-
sure relief devices; (4) dual mechanical seals with barrier fluid/degassing
vent systems for rotary equipment; (5) closed-loop sampling systems; and (6)
enclosure of seal area/vent to a combustion control device for dynamic
seals. These equipment control techniques can generally attain up to 100
percént reduction of emissions, depending on the control efficiency of the .
control device. Mechanical seals and those techniques that rely on a
combustion control technique have been assigned an overall control effi-
ciency of 95 percent, which is consistent with the efficiency assigned to
some typically applied recovery technigues.
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TABLE 4-2. EMISSION FACTORS FOR LEAKS FROM PROCESS EQUIPMENTZ0

Emission factors,

Equipment kg/h/source

Pump seals

Light 1liquid 0.0494

Heavy liquid 0.0214
Valves _ |

Gas ‘ 0.0056

Light liquid 0.0071

Heavy Tliquid 0.00023
Compressor seals 0.228
Safety relief valves--gas 0.104
Flanges ©0.00083
Open-ended lines 0.0017
Sampling connections 0.0150
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The control techniques used for the largest number of fugitive emission
sources are work practices. The primary.@ork practice applied to. pressure
relief devices, valves, pumps, and other sources is leak detection and
repair (LDAR) of sources. The ‘control effectiveness of both work practices
and equipment control techniques is presented in Table 4-3. ,
The following subsections summarize the equipment leak control require-
ments of Parts 264 and 265, Subpart BB. Subpart BB incorporates sections of
40 CFR 60, Subpart VV, Standards of Performance for Equipment Leaks of VOC
in the Synthetic Organics Chemicals Manufacturing Industry, and of 40 CFR
61, Subpart V, National Emission Standard for Equipment Leaks (Fugitive '
Emission Sources). | R
4.3.1 Pumps in Light-Liquid Service (Sections 264.1052 and 265.1052)

" This paragraph summarizes the equipment leak requirements for pumps in
light-liquid service. Light-liquid service is determined by the methods in
Sections 264.1063(h) and 265.1063(h),'as described in Chapter 6.0 of this
document. Each pump in ]igﬁt-]iquid service must be in the facility LDAR
program. The LDAR program requires each pump to be monitored monthly to
detect leaks (Sections 264.1052[a] and 265.1052[a]) with a portable organic
vapor analyzer following EPA Reference Method 21 protocol (Methbd 21 is
described in Appendix-B,‘and jts use relative to these rules is discussed in
Chapter 6.0 of this document). 1In addition to the monthly monitoring
requirements, each pump in light-liquid service must be checked weekly by

visual inspection for indications of liquid dripping from the pump seal.
The following exceptions to Sections 264.1052(a) and 265.1052(a) are
provided:

o The pump is equipped with a dual mechanical seal system -(see
Section 4.1.2 for a description of dual mechanical seals) that
includes a barrier fluid system and a sensor that will detect
failure of the seal system, the barrier fluid system, or both
(Sections 264.1052[d] and 265.1052[d]). :

. The pump is designated, as described in Sections 264.1064(g) (2)
and 265.1064(g) (2), for no detectable emissions. No detectable
emissions are indicated by a portable organic vapor analyzer
reading of less than 500 ppm above background. The pump must also
‘meet the requirements of Sections 264.1052(e) and 265.1052(e) .

- Pumps that can be designated for no detectable emissions are
described in Section 4.1.3.
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TABLE 4-3. EFFECTIVENESS OF CONTROLS REQUIRED BY STANDARDSZ7

Control
efficiency,

Emission source Control technique %
Pump seals

Light liquid LDAR 61

Heavy liquid NA A 0
Compressors Mechanical seals with barrier fluid 100

systems and control of degassing
- vents

Flanges NA 0
Valves

Gas LDAR 73

Liquid LDAR 59
Safety/relief valves

Gas Rupture disk systems 100

Liquid Rupture disk systems 100
Sampling connections Closed purge sampling 100
Open-ended lines Caps, plugs, or other equipment that 100

will close the open line .

LDAR
NA

Not applicable.

Leak detection and repair.
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. The pump is equipped with -a closed-vent system capable of captur-
ing and transporting any leakage from the seal or seals to a 95-
percent efficient control device as required by Sections 264.1060
and 265.1060 (Sections 264.1052[f] and 265.1052[f]).

A pump is determined to be leaking if an instrument reading of 10,000
‘ppm or greater is measured or there are indications of 1iquid dripping from
the pump seal (Sections 264.1052[b] and 265.1052[b]). When a Teak is
detected, it must be repaired as soon as practicable, but not later than 15
calendar days after it is detected unless the delay of repair standards
(Sections 264.1059 and 265.1059)  apply. (Note: The term "practicable"
refers to a balance between eliminating a source of organic emissions and
allowing the operator:sufficient time to obtain necessary repair parts and
maintain some degree of flexibility in overall plant maintenance schedul-
ing.) The first attempt at repair must be made within 5 calendar days of
the leak being detected (Sections 264.1052[c] and 265.1052[c]). First
attempts at repair include, but are not limited to, the following:. -
tightening of packing gland nuts and -injection of lubricant into lubricated
packing. ' : '

Delay of repair for equipment for which leaks have been detected is
allowed if a hazardous waste management unit shutdown is required. In such
a case, repair of this equipmént must be made before the end of the next
hazardous waste management unit shutdown (Sections 264.1059[a] and
265.1059[a]). Delay of repair also is allowed for equipment that is
isolated from the hazardous waste management unit and that does not continue
to contain or contact.hazardous waste with organic concentrations of at
least 10 percent by weight (Sections 264.1059[b] and 265.1059[b]). Provi-
sions specific to pumps allow delay of repair if repair requires the use of
a dual mechanical seal system that includes a barrier fluid systeﬁ and
repair is.completed as soon as practicable, but not later than 6 months
after the leak was detected (Sections 264.1059[{c] and 265.1059[c]).

4.3.2 Valves in Gas/Vapor Service or in Light-Liquid Service (Sections
264.1057 and 265.1057) | | -

This paragraph summarizes the equipment leak requirements for valves in
gas/vapor service or in light-liquid service. A valve is in gas/vapor
A service if it contains or contacts a hazardous waste stream that is in the
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gaseous state at operating conditions (Section 264.1031). Light-liquid
service is determined by the methods in Sections 264.1063(h) and
265.1063(h), as described in Chapter 6.0 of this document. Each valve in
gas/vapor service or light-liquid service must be. in the facility LDAR
program. The LDAR program requires that valves be monitored monthly for
leaks with a portable organic vapor analyzer following EPA Reference Method
21 prototo] (Method 21 is described. in Appendix B, and its use relative to
these rules is discussed in Chapter 6.0 of this documentj.

Any valve for which a leak is not detected for 2 successive months may
be monitored the first month of each succeeding quarter, beginning with the
next quarter, until a_leak is detected (Sections 264.1057[c][1] and
265.1057[c][1]). Once a leak has been detected, the valve must be monitored
monthly until a leak is not detected for 2 successive months (Sections
264.1057[c][2] and 265.1057[c][2]) with the following exceptions:

o The valve is designated, as described in Sections 264.1064(g)(2)
and 265.1064(g)(2), for no detectable emissions. No detectable
emissions are indicated by a portable organic vapor analyzer
reading of less than 500 ppm above background. The valve must
also meet the requirements of Sections 264.1057(f) and
265.1057(f). Valves that can be designated for no detectable
emissions are described in Section 4.1.6 of this chapter.

. The valve is designated, as described in Sections 264.1064(h) (1)
and 265.1064(h) (1), as an unsafe-to-monitor valve. A valve may be
classified as unsafe to monitor because of process conditions such
as extreme temperatures or pressures. The owner or operator must
determine that the valve is unsafe to monitor because monitoring
personnel would be exposed to an immediate danger, and must adhere
to a written plan that requires monitoring of the valve as fre-
quently as practicable during safe-to-monitor times (Sections
264.1057[g] and 265.1057[g]). For example, some valves might be
monitored at times when process conditions are such that the valve
is not operating under extreme temperature and pressure as would
be found in high-pressure polymer reactors.

. The valve is designated, as described in Sections 264.1064(h) (2)
and 265.1064(h)(2), as a difficult-to-monitor valve. Some valves
are difficult to monitor because access to the valve bonnet is
restricted or the valve is located in an elevated area. The owner
or operator must determine that the valve cannot be monitored
without elevating the monitoring personnel more than 2 meters
above a support surface, and a written plan must be followed that
requires monitoring of the valve at least once per calender year
(Sections 264.1057[h] and 265.1057[h]). ‘
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‘The owner or operator elects to comply with an allowable percent-
age of valves leaking of equal to or less than 2.0 percent by
meeting the requirements of Sections 264.1061 and 265.1061.

The owner or operator elects to comply with skip period LDAR work
practices by meeting the requirements of Sections 264.1062 and
265.1062.

Table 4-4 illustrates how a "skip-period" monitoring program {Sections
264.1062 and 265.1062) might be implemented in practice. In this case, the
"good performance level (2 percent or less of valves leaking)" must be met

for five consecutive quarters (i=5) before three quarters of leak detection
_ could be skipped (m=3).- If the quarterly LDAR program showed that 2 percent
or less of the valves in gas service and valves in 1ight-1iqUid service or
gas/vapor service in a process .unit were leaking for each of five consecu-
tive quarters, then three quarters could be skipped following the fifth
quarter in which the. percent of these valves leaking was less than the “good
performance level." After an additional three quarters were skipped, all
valves would be monitored again‘in the fourth quarter. This Strategy would
permit the owner/operator of a process unit that has consistently demon-
strated it is meeting the "good pérformance level" to monitor valves in gas
service and valves in light-liquid service annually instead of quarterly.

Because the provisions of the above alternative standards for the
valves .in gas/vapor service or light-liquid service are similar, it is
important to note their differences. The "skip period leak detection
standard" can only be applied if the requirements of 264.1057 and 265.1057
have been met and no leak has been detected for two consecutive quarters.
However, the “percentagé of valves allowed to leak standard" does not
require the valve standards of Sections 264.1057 and 265.1057 to be met
before it is applicable. Another difference is the frequency of monitoring.
For example, with the "skip period Jeak detection standard," if a peribd of
two consecutive quarters had a percentage of 2 percent or less leaking
valves, the owner or operator may begin to skip one of the quarterly leak
detection periods. Accordingly, three guarterly periods can be skipped
after five consecutive qdarters with 2 percent or less leaking valves. In
contrast, with the "percentage of valves allowed to leak standard," the
valves are monitored once initially, annually, and at times requested by the
Regional Administrator. )




TABLE 4-4. ILLUSTRATION OF A SKIP-PERIOD MONITORING PROGRAMA

Leak Leak rate of Quarterly : Good
detection valves during action taken performance
period period, % (monitor vs skip) level achieved?
1 3.1 Monitor : No
2 0.8 Monitor ’ Yes 1-
3 1.4 Monitor Yes 2
4 1.3 Monitor Yes 3
5 1.9 Monitor Yes 4
6 0.6 Monitor Yes 5D
7 -- Skip . -1
8 -- Skip . - 2
9 -- Skip - 3
10 3.8 Monitor : ‘No 4¢
11 1.7 Monitor Yes 1
12 1.5 Monitor Yes 2
13 0.4 Monitor Yes 3
14 1.0 Monitor : Yes 4
15 0.9 ) Monitor Yes 5D
16 -- ‘ _ Skip -1
17 - Skip - 2
18 -- Skip - 3
19 0.9 Monitor ~ Yes 4d
20 -- : Skip -1
21 -- Skip : - 2
22 - -- © Skip ' - 3
23 1.9 Monitor Yes 4d

ai=5, m=3, good performance level of 2 percent.

bFifth consecutive quarter below 2 percent means three quarters of monitoring
may be skipped.

Cpercentage of leaks above 2 percent means quarterly monitoring reinstituted.

dPercentage of leaks below 2 percent means three quartersvof monitorﬁng'may
be skipped.
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As far as monitoring is concerned, a va]ve'fs determined to be Tleaking
if an instrument reading of 10,000 ppm or greater is measured (Sections
264.1057[b] and 265.1057[b]). When a leak is detected, it must be repaired
as soon as practicable, but not later than 15 calendar days after the leak
is detected unless delay of repair is allowed under the provisions of
Sections 264.1059 and 265.1059. The first attempt at repair'must be made
within 5 calendar days of the leak being detected (Sections 264.1057[d][2]
and 265.1057[d]1[2]). |

The general delay-of-repair prov1s1ons for equ1pment for which leaks
have been detected are described in Section 4.3.1 of this chapter.: Delay of
repair for valves is allowed if emissions of purged material. resulting from
immediate repair are greater than the emissions likely to result from delay
of repair and when repair procedures are effected the purged material is
collected and destroyed in a 95-percent efficient control device (Sections
264.1059[c] and 265.1059{c]). Also, ‘delay of repair beyond a hazardous
waste management unit shutdown is allowed for a valve if valve assembly
replacement is necessary during the hazardous waste management unit shutdown
and valve assembly supplies have been depleted from a ohce4sufficient )
inventory. Delay of repair beyond the next hazardous waste management unit
shutdown will not be allowed unless the next hazardous waste management unit
shutdown occurs sooner than 6 months after the first hazardous waste manage-
ment unit shutdown (Sections 264.1059[e] and 265.1059[e]).

4.3.3 Pumps and Valves in Heavy-Liquid Service, Pressure Relief Devices
in Light-Liquid or Heavy-lLiquid Service, and F]anges and Other
Connectors (Sections 264.1058 and 265.1058)

A piece of equipment is in heavy-liquid service if it is not in.
gas/vapor service or in Tight-liquid service (Section 264.1031). Each pump
and valve in heavy-liquid service, pressure relief device in light-1iquid or
heavy-liquid service, and flange and other connector must be monitored
within 5 days with a portable organic vapor analyzer f011ow1ng EPA Reference
Method 21 protocol if evidence of a potential leak is found by visual,
audible, olfactory, or any other detection method. A leak is detected if an-
instrument reading of 10,000 ppm or greaier is measured. When a leak is
detected, it shall be repaired as soon as practicable, but not later than 15
calendar days after it is detected unless the delay of repair standards
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described in Sections 4.3.1 and 4.3.2 of this chapter apply. The first
attempt at repair must be made within 5 calendar days of the leak being
detected.

4.3.4 Compressors (Sections 264.1053 and 265.1053)

This paragraph summarizes the equipment leak control requirements for
compressors. Each'compressor must be equipped with a seal system that
includes a barrier fluid system with a sensor to indicate failure of the
seal system, the barrier fluid system, or both such that leakage of process
fluid to the atmosphere is prevented (Sections 264.1053[a]-[e] and
265.1053[a] -[e]) with the following exceptions:

. The compressor is equipped with a closed-vent system capable of
- capturing and transporting any leakage from the seal to a 95-
percent efficient control device as required by Sections 264.1060
and 265.1060. '

. The compressor is designated, as described in Sections
264.1064(g) (2) and 265.1064(g)(2), for no detectable emissions.
No detectable emissions are indicated by a portable organic vapor
analyzer reading of less than 500 ppm above background. The
compressor must be tested for no detectable emissions upon desig-
nation, annually, or at other times requested by RCRA permit
writers/reviewers (Sections 264.1053[i] and 265.1053[i]).

A compressor is determined to be leaking if the sensor indicates fail-
ure of the seal system, the barrier fluid system, or both. When a leak is
detected, it must be repaired as soon as practicable, but not later than 15
calendar days after it is detected unless the delay of repair standards
described in Section 4.3.1 for equipment in general apply. The first
attempt at repair must be within 5 calendar days of the leak being detected.
4.3.5 Pressure Relief Devices in Gas/Vapor Service (Sections 264.1054

and 265.1054) “ |

This paragraph summarizes the equipment leak control requirements for
pressure relief devices in gas/vapor service. A pressure relief device is '
in gas/vapor service if it contains or contacts a hazardous waste stream
that is in the gaseous state at operating conditions (Section 264.1031).
Except during pressure releases, each pressure relief device in gas/vapor

service must be operated with no detectable emissions unless the pressure
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relief device is equipped with a closed-vent system capable of capturing and
transporting leakage from the pressure relief dev1ce to a 95-percent effi-
cient control device as required by Sections 264.1060 and 265.1060. No
detectable emissions are indicated by a portable organic vapor ana]yzer
reading of less than 500 ppm above background. After each pressure release,
the pressure relief device must be returned to a condition of no detectabie
emissions as soon as practicable, but no ‘later than 5 calendar days after
the pressure release unless the delay of repair standards (descrwbed in
Sect1on 4.3.1 of this chapter) -apply. No later than 5 ca]endar days after
the pressure release, the pressure relief device must be mon1tored by
portable organic vapor analyzer to confirm the condition of no detectable
emissions.
4,3.6 Sampling Connection Systems (Sect1ons 264.1055 and 265.1055)

This paragraph describes the equipment leak control requxrements for
sampling connection systems. Each sampling connection system must be

equipped with a closed-purge system or closed-vent system except where an

alternative means of emission limitation other than a thermal incinerator,
catalytic incinerator, flare, boiler, process heater, condenser, or carbon
adsorption system is used to comply with the requirements of the regulation.
In-situ sampling systems are also exempt ‘from the control requirements of
this section. Each closed-purge or closed-vent.system must meet the
requirements of Sections 264.1060 or 265. 1060.
4.3.7 Open-Ended Valves or Lines (Sections 264.1056 and 265 1056)

This paragraph describes the equipment leak control requirements for
open-ended valves or lines. Each open- -ended valve or line must be equipped

with a cap, blind flange, plug, or a second valve except where an alterna-
tive means of emission limitation other than a thermal incinerator, cata-
lytic incinerator, flare, boiler, process heater, condenser, or carbon
adsorption system is used to comply with the requirements of the regulation.
-The cap} blind flange, plug, or second valve must seal the open end at all’
times except during operations requiring process fluid flow through the
open-ended valve or line. An open-ended valve or line equipped with a
second valve must be operated in a manner such that the valve on the hazar-
dous waste stream end is closed before the second valve is closed If a




double block-and-bleed system is used, the bleed valve or line may remain
open during operations that require venting the 1ine between the block
valves but must be equippea with a cap, b1ind flange, plug, or a second
valve at all other times. ”

4.4 REPAIR METHODS

The following: descriptions of repair methods include only those
features of each fugitive emission source (pump, valve, etc.) that need to
be considered in assessing the applicability and effectiveness of each
method. They are not intended to be complete repair procedures.
4.4.1 Pumps

Many process units have spare pumps that can be operated while the
leaking pump is béing repaired. Leaks from packed seals may be reduced by
tightening the packing gland. At some point, however, the packing may
deteriorate to the point where further tightening would have no effect or
possibly even increase fugitive emissions from the seal. The packing can be
replaced with the pump out of service. Appendix B gives a brief illus-
tration of how to pack a pump. When mechanical seals are used, the pump
must be dismantled so the leaking seal can be repaired or rép1aced.
Dismantling pumps may result in spillage of some process fluid causing
organic emissions. These temporary emissions could be greater than the
continued leak from the seal. Therefore, the pump should be drained of as
much of the organics as possible before opening for seal replacement.
4.4.2 Valves

Most valves have a packing gland that can be tightened while in
service. Although this proéedure should decrease the emissions from the
valve, in some cases it may actually increase the emission rate if the
packing is old and brittle or has been overtightened. Plug-type valves can
be lubricated with grease to reduce emissions around the plug. Some types
of valves have no means of in-service repair and must be isolated from the
process and removed for repair or replacement. Other valves, such as
control valves, may be excluded from in service repair by operating proce-’
dures or safety procedures (the valve should be drained of organics that are
to be properly disposed of before opening the value for repair). In some
instancés, isolating a valve may be relatively easy; for example, if a
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manual bypass loop is available, or if the process operation can be changed
temporarily. But in most cases, the jsolation of a valve can be achieved
only by a process shutdown--a major operation. - If a hazardous waste manage-
ment unit must be shut down to isolate a leaking valve, the emissions
resulting from the shutdown might be greater than the em1ss1ons from the
valve if it were allowed to leak until the next scheduled unit shutdown
permits isolation for repair.

Depending on site-specific factors, it may be possible to repair
process valves by injection of a sealing fluid into the source. In3ect1on
of sealing fluid has been successfully used to repair leaks from valves in
petroleum refineries in California.28 In some cases, valves are replaced
rather than repaired. Extremely small valves can be difficult to repack and
may therefore be replaced after failure. If a hazardous waste managemeht
process requires a high degree of purity (such as ‘the recyc11ng of pharma-
ceutical chemicals), it may also be necessary to replace a valve rather than
repair it.

4.4.3 Compressors

Leaks -from packed seals may be "reduced by the same repair procedure
that was described for pumps. Other types of seals require that the
compressor be out of service for repair. Because most compressors normally
do not have spares, repair or replacement of the seal would require a
shutdown of the process. If the leak is small, temporary emissions
resulting from a shutdown could be greater than the emissions from the
leaking seal. Therefore, a compressor should be flushed of as much of the
organics as possible before opening for seal replacement.

4.4.4 Safety/Relief Valves | ’ ‘ ‘ ﬁ

Emissionsvof'organics from safety/relief valves, in general, result .
from leakage of the organics around the valve seat. The leakage is most
commonly attributable to improper seating of the valve, initially or after
overpressure relieving. There are basically three means of eliminating
leaks from safety/relief valves: (1) installation of a rupture disk in the
line prior to the relief valve; (2) connection of the discharge port of the
relief valve to a closed-vent system; and (3) use of soft seat technology
- such as elastomer "0-rings."
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Used upstream of the safety/relief valve, a rupture disk effectively
seals the process below the set pressure of the disk. When this set
pressure is exceeded, the rupture disk will break, allowing the safety/
relief valve to relieve the process“overpressure. The American Society of
Mechanical Engineers (ASME) codes provide for such installations and set
forth the design constraints for installing rupture disks in conJunct1on
with relief valves.29 ASME codes also provide design criteria to prevent
potential safety hazards from pressure building between the disk and valve.
For example, a pressure gauge and bleed valve installed between the disk and
relief valve provide an indication of 1eakagé around the disk and the means
to relieve this pressure. ‘

After an overpressure re11ef a new rupture disk would have to be
installed to reseal the system. For such an arrangement, it may be neces-
sary to install a three-way valve with a parallél relief valve. This would
allow isolation of the rupture disk/relief valve system for disk replace-
ment, while maintaining a backup relief valve in service. A block valve
upstream of the rupture disk/relief valve system will accomplish the same
purpose where safety codes allow the use of a block valve in relief valve
service.

The second method that effectively eliminates leaks from safety/relief
valves is connection of the relief valve discharge port to a closed-vent
system. A closed-vent system is composed of piping, connections, and, where
necessary, flow-inducing devices (e.g., fans, compressors); the system '
transports gas or vapor to a control device such as a flare, incinerator,
boiler, or process heater. In connecting a safety/relief valve to a closed-
vent system, any leakage through the seat of the valve will be destroyed in
the control device. ‘

4.4.5 Flanges

Occasionally, flange leaks can be sealed effectively by simply tighten-
ing the flange bolts. If a flange leak requires off-line gasket seal
replacement, a total or partial shutdown will probably be necessary because
most flanges cannot be isolated. Temporary flange repair methods can be
used in many cases. The emissions resulting from shutting down a unit would
probably be larger than the continuous emissions that would result from not
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- shutting down the unit until the time for a shutdown for other reasons
(unless a leak is major). Flange leak incidences are very low and many can
be cerrected by on-line maintenance. Data from petroleum refineries show
that flanges emit very small amounts of organics.30

4.5 PERCENT'EFFECTIVENESS OF CONTROL BY LDAR TECHNIQUES

For some sources of équipment leak fugitive emissions, LDAR programs
provide an effective means of reducing the total organics emitted. The
emissions reduction potential for LDAR as a control technique is highly
variable depending on several factors. The principal element impacting .
emissions reduction is the frequency of monitoring (surveying) sources for
leak detection. For example, a monthly monitoring plan would typically be
more effective in reducing emissions than a quarterly monitoring plan
because leaks would be found and corrected more quickly. Some characteris-
tics of individual sources also affect emission reduction: Tleaking emission
factor (as compared to the nonleaking emission factor), leak occurrence
rate, leak recurrence rate, and repair effectiveness.

Using §peéific source characteristics, an evaluation of control effec-
tiveness can be made for different monitoring plans using the EPA's LDAR
‘Model. The model is detailed in a technical note,3l and the development of
the model is summarized in Reference 32. The model is a set of recursive
equations that operates on an overall population of sources that can be
segregated into the following subgrdups for any given monitoring interval:
(1) sources that leak due to the leak occurrence rate; (2) sources that leak
and cannot be repaired below the 10,000 ppmv leak definition; (3) sources
that leaked, were rebaired successfully, but leaked again soon after the
repair (i.e., leak recurrence); and (4) sources that do not leak (i.e.,
those screening below the 10,000 ppmv leak definition). The relative
numbers of sources in each subgroup change with each-monitoring interval
step, based on the characteristics for the sources. |

The input parameters used in examinihg an LDAR program for valves and
pumps based on monthly monitoring are shown in Table 4-5. The LDAR Model
used to estimate emission reductions gives incremental results as well as
results for a program that has been established. For the example, once a
monthly monitoring plan is in place, emission reductions of 73 percent and
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TABLE 4-5. INPUT PARAMETERS FOR LDAR MODEL?

Values selected

. Pumps, Valves, Valves,

Input parameter light liquid gas light liquid
Emission factor, kg/hr/source ) 0.0494 0.0056 . 0.007'
Occurrence rate, percent ) 3.4 . 3.8 3.8
Initial leak frequency, percent 8.8 11.4 6.5
Fractional emission reduction from:

(a) unsuccessful repair -0 0.626 0.626

(b) successful repair 0.972 0.977 0.977
Fraction of sources for which

repair attempts failed 0 0.1 0.1
Fraction of repaired sources _

-exhibiting early leak recurrence 0 0.14 0.14
Turnaround frequency, yr 2 2 2

aSelection of input parameters discussed in Reference 33.
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59 percent can be expected for valves in gas and light-1iquid services;
likewise, a 6l-percent reduction in emissions can be achieved for pumps in
light-liquid service under a monthly LDAR plan.

Table 4-6 presents the estimated control effectiveness obtained using
the LDAR model for simple monthly, quarterly, semiannual, and annual moni-
toring of valves and pumps. Additionally, the monthly/quarterly hybﬁid
program allowed by EPA for valves is shown. ‘These results show that, as
monitoring frequency is increased, the anticipated emission reduction
increases. Further, the results indicate some instances where there is no
positive effect in reducing emissions due to monitoring and repair on too
. infrequent a schedule. Such results, however, are subject to interpretation
for specific cases because they are based on "average" input values for an
entire industry. | S

TABLE 4-6. ESTIMATED CONTROL EFFECTIVENESS FOR LDAR
~ PROGRAMS FOR VALVES AND PUMPS (decimal percent)

. , Valves_
Monitoring interval Gas - Light-]iquid‘ Pumps

Monthly | | 0.73 0.59 | 0.608
Monthly/quarterly 0.65 0.46 --
Quarterly 0.64 ‘ - 0.44 . 0.325

~ Semiannual - 0.50 | 0.22 (0.076)a
CAnnual 0.2a (0.19) (0.800) 2

aValues in parentheses indicate negative efficiencies.

4.6 ADDITIONAL CONTROLS FOR EQUIPMENT LEAKS

The omnibus permitting authority of Section 270.32 allows permit
wri;ers to require, on a case-by-case basis, emission controls that are more
stringent than those.specified by a standard. This authority could be used
in situations where, in the permit writer's judgment, there is an unaccept-
ably high risk after application of controls required by an emission
standard.




The EPA intends to prepare guidance to be used by permit writers to
help identify facilities that would potentially have high residual risk due
to air emissions. Once the permit writer has determined that a particular
facility may have a high risk after controls requi?ed by emission standards
are in place, it may be necessary to require additional controls beyond
those levels required by the standards. This section provides a general
discussion of the controls available for equipment leaks (i.ei, pumps,
valves, compressors, flanges, sampling connections, and so on) that would
result in control levels more stringent than the level achieved under the
requirements of Subpart BB of Parts 264 and 265.

4.6.1 Pumps

The equipment leak rules require'monthly leak detection monitoring for
pumps in light-liquid service (see Section 4.3.1). As noted in Table 444,
with the implementation of the monthly LDAR for pumps, an overall emission
control efficiency of about 61 percent can be expected. However, the level
of control required by the LDAR program does’ﬁof result in the highest level
of emission control that could be achieved for fugitive emissions from
pumps. For example, in appropriate circumstances, pumps can be controlled
by dual mechanical seals that ‘would capture nearly all fugitive emissions.
An overall control efficiency of 95 percent could be achieved with dual
mechanical seals based on venting of the degassing reservoir to a control
device that meets the requirements of Subpart BB. Costs for dual mechanical
seal systems can range from $4,500 to nearly $10,000 per pump for installing
a packaged and pressurized recirculating system without a cooler, for pumps
in the 60 to 400 gal/min range (see Tables 4-7 and 4-8 for additional
information on the cost of dual mechanical seals). '

Leakless pumps (see Section 4.1.3) such as the canned-motor pump,
diaphragm pumps, and other sealless pumps can be used in specific
situations. Sealless pumps are designed to eliminate the use of seals and
therefore do not leak. These sealless pumps do have limited applicability
and care must be exercised in prescribing their use.

4.6.2 Valves

Based on results of the EPA's LDAR model, once a monthly leak detection

monitoring plan is in place, emission reductions of 73 percent and 59
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TABLE 4—7. DUAL MECHANICAL SEAL SYSTEM COST PER PUMP

Item

1986 Dollars

Cost basis

Doub]e mechanical
seals (new)

Seal cost
Installation

Savings on single seal

"Installed capitai cost

Double mechanical seal.
(retrofit)

Seal cost

Installation

Seal creditb

Savings on single sealb

Labor savings

Installed capital cost
Barrier fluid systems for DMS

Closed-vent system DMS

Total new DMS system cost

Total retrofit DMS system cost

1,700 .
4754
(400)

1,775

1,700
1,000 - 10,000

(200)

(400)

(100)
. (2,000)¢

2,625 .

5,250

9,650

9,875¢€

19 h at $25/h

Credit allowed for the cost
of a single seal that would
have been installed in place
of the DMS

Installation of DMS on
existing pumps requires
approximately 20 man-hours
per pump

Return (salvage) value of
the old seal

Credit allowed for the cost
of the single seal that
would have been installed in
place of the double
mechanical seal

4 h at $25/h

Assumes a retrofit
installation labor of $1,000

Reservoir system (i.e.,
tank, pump, and cooler)

Piping, plug valves, and
flame arrestors ($10,500 per
2 pumps) ‘

Does not include the cost of
a control device

Does not include the cost of
a control device
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. © TABLE 4-7 (continued)

aTotal installation cost per pump for new and existing pumps in 1988 dollars.

bsavings depends on replacement time. If the seal is replaced upon failure,
then credit is allowed. If a single seal has useful 1ife when replaced, no
credit should be allowed.

CA chemical plant installed dual mechanical seal (DMS) and barrier fluid systems
on 15 pumps. The cost of materials (including seals, fittings, piping,
reservoir, and level detector) was ~$68,000 for 15 pumps. The cost of labor to
make the necessary modifications and to install the controls was $156,000 and
included installation of seals on pumps as well as piping for nonrecirculating
barrier fluid. The total installed cost of $224,000 yields an estimate of
$14,900 per pump. The system includes a pressurized reservoir with a level
detector and alarm. The barrier fluid is not recirculated and degassing
reservoir vents are not used.

dit is anticipated that the majority of TSDF .can operate the DMS barrier fluid
system at a pressure that is at all times greater than the pump stuffing box
pressure. In such cases, the TSDF are not required to degas the fluid and vent
the vapor to a control device. With a barrier fluid higher than the pump
pressure, any leak from a pump seal failure will be into the waste stream.
There could be TSDF that are unable to operate the barrier fluid at a higher

. pressure than the pump. For example, a TSDF recycling pharmaceutical solvents
may be unable to tolerate any contamination. These TSDF would then be required
to have a closed-vent system to a control device. The degree to which the
existing TSDF industry can accommodate DMS with the higher pressure barrier
fluid is not known and would have to be determined on a case-by-case basis.

€Vendor cost for DMS systems ranged from $4,500 to $9,500 for an installed
package pressurized recirculating system without a cooler for pumps in the 60-
to 400-gal/min range. Total costs averaged nearly $15,000 (in 1988 $) per pump
on a recent retrofit of 15 existing 150- to 200-gal/min pumps, with pressurized
reservoir without recirculating barrier fluid and degassing vents, at a large
chemical plant. ‘
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TABLE 4-8. DUAL MECHANICAL SEAL SYSTEM ANNUALIZED COST PER PUMP

DMS annualized cost,

Item Basis : $/pump in 1986
Maintenance labor & material 4% TCI- ‘ = 390
(MLM) ‘

Overhead ©100% MLM = 390

Taxes, insurance,

administrative, etc. = 390

Capital recovery ’ 0.16275 x TCI = 1,570
| | 2,740

TCI = Total capital investment = $9,650 (see Table 4-7).
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percent can be expected for valves in gas and 1ight-1iquid service, respec-
tively. However, in some cases there are more stringént, technologically
feasible controls. For example, leakless equipment for valves, such as
diaphragm and sealed bellows valves, when usable, eliminates the seals that
a1low.fugitive emissions; thué, control efficiencies in such cases are
virtually 100 percent as long as the valve does not fail (see Section
4.1.6). ' '

With regard to leakless valves, the applicability of these types of
valves is limited for TSDF, as noted by EPA in the preamble to the final
rules. The EPA does not believe that leakless valves can be used in an
environmentally sound manner on the wide variety of operating conditions and
chemical constituents found nationwide in TSDF waste streams, many of which
are highly corrosive. The use of these leakless technologies must be speci-
fied on a Eése-by-casé basis on1j. The design problems associated with
diaphragm valves are the temperature and pressure limitations of the elas-
tomer used for the diaphragm. It has been found that both temperature
extremes and processiliquids tend to damage or destroy the diaphragm in the
valve. Also, operating pressure constraints will limit the application of
diaphragm valves to low-pressure operations such as pumping and product
storage facilities. There are two main disadvantages to sealed bellows
valves. First, they are, for the most part, only available commercially in
configurations that are used for on/off valves rather than for flow control.
As a result, they cannot be used in all situations. Second, the main
concern associated with this type of valve is the uncertainty of the life of
the bellows seal. The metal bellows are subject to corrosion and fatigue
under severe operating conditions. Corrosivity is influenced by temperature
and such factors as the concentration of corrosive constituents and the
presence of inhibiting or accelerating agents. Zorrosion rates can be
difficult to predict accurately; underestimating corrosion can lead to
premature and catastrophic failures. Even small amounts (trace quantities)
of corrosives in the stream can cause corrosion problems for sealed bellows
valves; these tend to aggressively attack the metal bellows at crevices and
cracks (including welds) to promote rapid corrosion. Sealed bellows valves
particularly are subject to corrosion because the bellows is an extremely
thin metallic membrane. ' |
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The‘durability of metal bellows. is highly questionable if the valve is
operated frequently; diaphragm and bellows valves are not recommended in the
technical literature for general service. The EPA does not believe that the
‘application of sealed bellows, diaphragm, or pinch valves is technologically
feasible for all TSDF valve conditions, nor is the EPA convinced that their
application would lead to a significant reduction in emissions and health
risks. Valve sizes, configurations, operating temperatures and pressures,
and service requirements are some of the areas in which diaphragm, pinch,
and sealed bellows valves have limitations that restrict service. With
regard to the emission reductions achieved by sealed bellows, diaphragm,KAnd
pinch valve technologies, these valves are not totally leakless. The
. technologies do eliminate the conventional seals that allow leaks from
around the valve stem; however, these valves do fail in service from a
variety of causes and, when failure occurs, these valves can have signifi-
cant leakage. This is because these valves generally are not'backedtup'with
conventional stem seals or packing. The EPA is reevaluating the control
efficiencies assigned to these technologies. The EPA has requested in a
separaté FEDERAL REGISTER notice (54 FR 30228, July 19, 1989) additional
information on the applicability and use of leakless valves at TSDF, and
"this information will be used to further determine the applicability of
leakless valves to TSDF waste streams and their potential for reduction of
emissions and health risks. The cost of some leakless valves can be signi-
ficantly higher (i.e., two to three times) than conventional valves in the
same service.- ' |

4.6.3  Compressors, Pressure Relief Devices, Sampling Connections, and
‘Open-Ended Lines '

For compressors, the use of mechanical seals with barrier fluid systems
and control of degassing vents (at 95 percent) are required by the
Subpart BB standards. This is considered the most stringent control avail-
able for reduction of emissions from compressors. (Note:  Compressors are
not expected to be widely used at TSDF.) The use of control equipment
(i.e., rupture disk systems or c]osed-ventvsystems to flares or inciner-
ators) is thertechnical basis for controlling pressure relief devices.
Closed purge sampling is the required control for sampling connection
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systems and is the most stringent feasible control. For open-ended valves
or lines, the use of caps, b]ugs, or other equipment that will close the
open end is required; these are the most stringent controls possible.
4.6.4 Flanges

Flanges are excluded from the routine LDAR monitoring requirements, but
must- be monitored if leaks are indicated (i.e., if the operators see, hear,
or smell leaks from such equipment): Flanges may become fugitive emission
sources when leakage occurs due to improperly chosen gaskets, poorly
assembled flanges, or thermal stress resulting in the deformation of the
seal between the flange faces. Although the averagé emission from flanges
is roughly an order of magnitude less than that for valves (see Table 4-2),
the number of these components at a TSDF may be such that, under unusual
circumstances where additional emission control at a facility is necessary,
flanges could be included in the LDAR routine mon1tor1ng program
4.6.5 Other Considerations

4.6.5.1 Lower Leak Definition. The EPA has not concluded that an
effective lower leak definition (i.e., <10,000 ppm) has been demonstrated as
successful in achieving further emission reductions. Most data developed
for current standards on leak repair effectiveness have applied 10,000 ppm
as the leak definition and therefore do not indicate the effectiveness of
repairs for leaks less than 10,000 ppm. This subject is being further
examined by EPA, and additional guidance will be forthcoming.

4.6.5.2 Directed Maintenance. There is some evidence that directed
maintenance is more effective than the conventional LDAR program; however,
available data were insufficient to serve as a basis for requiring directed
maintenance for all sources nationwide. In directed maintenance efforts,
tightening of the packing is monitored simultaneously, and tightening is
. continued only to the extent that it reduces emissions. In contrast,
"undirected" repair means repairs such as tightening valve packings without
simultaneously monitoring results to determine whethér the repair is
increasing or decreasing emissions.

4.6.5.3 Lower Applicability Concentration. Subpart BB equipment leak
standards apply to equipment (i.e., pumps, valves, and so on) that contain
or contact hazardous waste streams that have a total organic concentration
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of at least 10 percent by weight. The 10-percent cutoff focuses control
efforts on equipment most likely to cause significant adverse human health
and environment impacts, i.e., equipment containing relatively concentrated
organics and having the greatest potential for air emissions. Available
data from the original equipment leak studies do not suggest that fugitive
emissions from leaking equipment handling streams containing less than
10-percent organics are significant, nor have the control technologies been
evaluated for equipment containing less than 10-percent organics. There-
fore, a requirement to extend the LDAR program to equipment containing or
contacting waste streams with less than 10-percent ordanics would be

" difficult to evaluate with regard to overall effectiveness. Such a
requirement should be made only after a thorough evaluation on a case-by-
case basis. :
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5.0 PROCESS VENTS

The process vent standards apply to vents emitting organic liquids,
gases, or fumes that are released by mechanical or process- -related means.
from -hazardous wastes having a total organic concentration of 10 parts per
million by weight (ppmw) and are specific to: (1) process vents on
distillation, fractionation, thin-film evaporat1on solvent extraction, and
air or steam stripping operat1ons ‘and vents on combustion (1 e., o
incinerators, flares, boilers, and process heaters) and noncombustion (i.e.,
adsorbers and condensers) control devices serving fhese'opératibns; and (2)

_process vents on tanks associated with distillation, fractionation, thin-
film evaporation, solvent extraction, and air or steam stripping processes
(e.g., distillate receivers, bottoms receivers, surge control tanks,
‘separator tanks, and hot wells) if emissions from these process‘operations"
are vented through the tanks. .

To comply with the process vent standards, the fac111ty owner/operator
is required to identify all process vents associated with d1st111at1on,
fractionation, thin-film’ evaporation, solvent extraction, and str1pp1ng
processes that are handling or procéss1ng hazardous wastes. The owner/oper-
ator must then determine which of these vents are affected by the process
vent standard (i.e., those managing wastes with at least 10 ppmw total |
organiés) and determine‘emission rates, through masé balance calculations or
direct source tests, for each vent and for the entire facility from all
affected vents. Facility emission rates must then be compared to the short-
and long-term process vent emission rate limits (1.4 kg/h or 2.8 Mg/yr
[3 1b/h or 3.1 short tons/yr]) to determine whether additional emission
controls are required. If the process vent emission rate limit is exceeded,
the owner/operator must install additional controls to reduce total facility
process vent organic emissions to below the cutoff or reduce total facility

3
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process vent organic emissions by 95-percent. The standards for process
vents do not require the use of ahy specific equipment or add-on control
devices. Condensers, carbon adsorbers, enclosed combustion devices, and
flares are applicable emission control equipment for the regulated
processes, although the choice of control is not limited to these.

The rules for process vents contain requirements that specific control
device operating parameters be monitored (Sections 264.1033 and 265.1033).
Operating parameters are specified for condensers, carbon adsorbers, flares,
incinerators, and other enclosed combustion devices. Although minimum oper-
ating conditions are identified for organic vapor destruction devices (e.g.,
incinerators and flares) to ensure 95 percent destruction, values or ranges
of values for recovery device (i.e., carbon adsorbers and condensers for
which the primary function is not that of recovering solvents or other
organics for use, reuse, or sale) operating parameters cannot be specified
on an industrywide basis." A reco&ery device must be designed for the
particular application and monitored to ensure that it is being operated
within design specifications. Proper design needed to achieve the emission
rate 1imit or the 95-percent emission reduction performance requirement must
be determined through engineéring calculations, material balances,
manufacturer/vendor certification (a documented agreement between the owner/
operator and the vendor to guarantee the meeting of a standard of perform-
ance for a particular product), and/or emission testing, although the use of
emission testing to determine compliance with efficiency requirements is
expected to occur only rarely. The control device monitoring information is
required to be recorded in the faci]ity operating record (Sections 264.73
and 265.73).

The following sections of this chapter discuss process vents affected
by the regulation, procedures to determine if process vent emission rates
are below the cutoff limit, as well as control devices and control device
operating parameters that must be monitored.

5.1 AFFECTED PROCESSES

The processes affected by the regulation are those associated with
hazardous waste distillation, fractionation, thin-film evaporation, solvent
extraction, and air or steam stripping operations and tanks serving these
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operations (e.g., distillate receivers, bottoms receivers, surge control
tanks, separator tanks, and hot wells). These processes are typically
vented to the atmosphere either directly (through a primary condenser or
other vapor recovery device), through a vacuum-producing system, or through
a tank such as a distillate receiver. Emission tests conducted by EPA have
shown vent fiow rates ranging from 0.0014 to 3.1 L/s (0.003 to 6.6 CFM) and
mass organic emission rates ranging from 0.0015 to 34.8 Mg/yr (0.0017 to
38.4 ton/yr) at various hazardous waste units involving the distilla-
tion/separation operations specified in the rule. The following sections
~ provide brief'process descriptions and typical process vent configurations
for the affected processes. ' : '
"5.1.1 Distillation .
Distillation is the most commonly used separation and pur1f1cat1on
procedure in refineries, solvent recovery systems, large organic chemical
manufacturing plants, and TSDF. The fundamental operating principles for-a
distillation column are the same regardless of the application. This sec-
tion briefly discusses some of the prihciples involved in distillation to
provide a better understanding of the operating characteristics of distil-
lation units. .

D1st111at1on is an operat1on separating one or more feed stream(s)*
into two or more product streams, each product stream having component
. concentrations different from;those in the feed stream(s). The separation
is achieved by the redistribution of the components between the liquid- and
vapor-phase as they approach equilibrium within the distillation unit. The
more volatile component(s) concentrate in the vapor phase, while the less
volatile components(s) concentrate in the liquid phase. Both the vapor and
liquid phase origihate predominant]y'by vaporization and condensation of the
feed stream. v

Distillation systems can be divided into subcategor1es according to the
operating mode, the operating pressure, the number of distillation stages,
the introduction of inert gases, and the use of additional compounds tq'aid
separation. A distillation unit may operate in a continuous or a batch

*For batch d1st111at1on ~the word “charge" should be used in place of
"feed stream."”
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mode. The operating pressures can be below atmospheric (vacuum), atmospher-
ic, or above atmospheric (pressure). Distillation can be a single-stage or
a multistage process. Inert gas, especially steam, is often introduced to
jmprove separation. Finally, compounds are often introduced to aid in
distilling hard to separate mixture constituents (azeotropic and extractive
distf]]ation).»

Batch distillation is a commonly used process for recovery of organics
from hazardous wastes. Its principal use is for recovery of valuable
organic chemicals for recycling or reuse and the re-refining of waste oil.
It also can be applied to reduce the organic air emission potential of
hazardous wastes by separating the volatile compounds from the wastes.
Although it has been applied to aqueous wastes, it has been more typically
applied to predominantly organic wastes (i.e., wastes with high organic
concentrations). _

The simplest form of distillation is a batch operation that consists of
a heated vessel (called the poﬁ), a condenser, and one or more distillate
receiving tanks. This process is identical in principle to batch steam
stripping except that the waste charge is heated indirectly instead of by
direct steam injection. The waste material is charged to the pot and heated
to boiling; vapors enriched in organics are.then removed, condensed, and
collected in receiving tanks. The distillation is continued to a cutoff
point determined by the concentration of organics in the condensate or the
concentration of organics remaining in the batch. A ‘common modification is
to add a rectifying column and some means of returning a portion of the
distillate as reflux (see Figure 5-1). Rectification, or fractionation, is
a multistage distillation operation that enables the operator to obtain
products from the condensate that have a narrow composition range. At
times, inert carriers (such as steam) are-added to the distillation column.
The 1ight end vapors evolving from the column are condensed and collected in
a disti11ate receiver tank. Part of the distillate is returned to the top
of the column so it can fall countercurrent to the rising vapors. Different
distillate cuts are made by switching to alternate receivers, at which time
the operating conditions may be changed. If the distillate is collected as
one product,vthe distillation is stopped when the combined distillate
reaches the desired average composition.l Several references are available
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that discuss batch distillation design and operation at a temperature
determined by the boiling point of the waste, which may increase with the
time of operation. The distillation can be carried out under pressure or
under vacuum. The use of a vacuum reduces the operating temperature and may
improve product recovery, especially when decomposition or chemical reaction
occurs at higher temperatures.

Batch distillation provides a means for removing organics from a waste
matrix and recovering the organics by condensation for recycle, sale as
product, or for fuel. The products and residues inciude the condensate that
is enriched in organics and recovered, noncondensables that escape through
the condenser vent, and the waste residue that remains in the pot. The
noncondensables are composed of gases dissolved in the waste and very
volatile organic compounds with relatively low-vapor-phase concentrations.
The waste material after distillation may have been concentrated with-high-
boiliﬁg-pbint‘organics'or solids that are not removed with the overhead
vapors. These still bottoms may be a free-flowing liquid, a viscous slurry,
or an organic material that may solidify upon'cooling. If the waste mate-
rial contains water, a separate aqueous phase may be generated with the
condensate. This phase may be returned to the batch or processed with
additional treatment to remove organics or other contaminants.

Batch distillation may be used for hazardous wastes that have a-signif-
jcant vapor-phase concentration of organics at the distillation temperature.
If the waste can be pumped and charged to ‘the still pot and the residue can
be removed from the pot, then the waste is likely to be treatable for
organic removal by this process. Such waste forms include dilute aqueous
wastes (the operation would be similar to batch steam stripping), aqueous or
organic sludges, or wastes with volatiles in a high-boiling-point organic
solvent or oil. The batch distillation of sludges has not been demonstrated
and evaluated in full-scale units; consequently, the processing of sludges
in a batch distillation unit is subject to the same limitations described
for the batch steam stripping of sludges (Section 5.1.3). Batch distilla-
tion has been used to remove organics from plating wastes, phenol from
aqueous wastes, to recover and separate solvents,‘and to re-refine waste
0i1s.2,3 The applicability of batch distillation for a specific waste type
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can be evaluated by a simple 1aboratory distillation to assess potential
organic recovery. As with other organic removal techn1ques, the process may
require opt1m1zat1on in a pilot-scale or full-scale system for different
types of wastes to determine operating conditions that provide the desired
distillate composition or percent removal from the waste. ,

Batch stills usua]ly are operated as a single equilibrium stage (i.e.
with no reflux); consequently, the organic removal efficiency is pr1mar11y a
function of the vapor/liquid eduilibrium coefficient of the organics at
distillation temperature and the fraction of the waste boiled over as
distillate. The use of a rectifying section yields an overhead product with
a composition that can be controlled by the operator. The removal effi-
ciency for various waste types can be highly variable because of the
dependence on both properties of the waste (e.g., organic equilibrium) and
the operatihg conditions that are used.
5.1.2 Thin-Film Evaporation

Thin-film evaporators (TFE) are designed to promote heat transfer by
spreading a thin layer of liquid on one side of a metallic surface while

supplying heat to the other side.? The unique feature of this equipment is
the mechanical agitator device, which permits the processing of high-
viscosity liquids and liquids. with suspended solids. However, if solid
particles are large, a coarse filtration operation may be required to
pretreat the waste stream going to the TFE. The mechanical agitator
promotes the transfer of heat to the material by exposing a large surface
area for the‘evaporation of volatile compounds and agitates the film to
maintain the solids in suspension without fouling the heat transfer area.
Heat can be supplied by either steam or hot oil; hot oils are used to heat
the material to temperatures higher than can be achieved with saturated
steam. TFE can be operated at atmospheric pressure or under vacuum as
needed based on the characteristics of the material treated. A TFE
.operation is illustrated in Figure 5-2.

The two types of mechan1ca11y agitated TFE are horizontal and vert1cal
A typ1ca1 unit consists of a motor-driven rotor with longitudinal blades
that rotate concentrically within a heated cylinder. The rotating blade has’
a typical tip speed of 9 to 12 m/s (30 to 39 ft/s) and a clearance of 0.8 to
2.5 mm (0.03? to 0.098 in) to the outer shell. In a vertical design, feed

i
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¢

material enters the feed nozzle above the heated zone and.is transported
mechanically by the rotor and grating down a helical path on the inner heat
transfer surface while the volatile compounds are volatilized and leave the
evaporator on the top. The vapor-phase products from TFE are condensed in a
condenser, and the bottom residues are collected for disposal.

TFE have been used widely for many years in a number of applications
~ such as processing of chemicals, pharmaceuticals, plastics, and foods .5
Because of their unique features, their use in .chemical and waste material
processing has expanded rapidly. The flexibility in operating temperature
and pressure add potential to TFE for recovering low-boiling-point organics
from a complex waste matrix. :

Waste forms suitable for TFE treatment include organic liquids, organic
s]udge/s]urry, two-phase aqueous/organic liquids, and aqueous sludges. TFE
would not be an economical means of treat1ng dilute aqueous waste because of
the high water content in the waste.

5.1.3 Steam Stripping

Steam stripping involves the fractional distillation of volatile
constituents from a less volatile waste matrix. Both batch and continuous
steam stripping are commercially proven processes and have been commonly
used to remove organics from aqueous streams such as process wastewater.
‘Several references discuss steam stripping in detail, including a steam-
stripping manual published by EPA,B descriptions of the theory and design
procedures,’-10 and descriptions of applicability to hazardous wastes.ll-14
The basic operating principle of steam-stripping is the direct contact of-
steam with the waste, which results in the transfer of heat to the waste and
the vaporization of the more volatile constituents. The vapor is condensed
and separated (usually decanted) from the condensed water vapor. A simpli-
fied diagram of a steam stripping operation-is shown in Figure 5-3.

Batch steam stripping may offer advantages at hazardous waste facil-
-1t1es because the unit can be operated in a manner most suitable for the
particular batch of waste to be stripped. For example, the same unit may be
used to remove volatiles from a batch of wastewater, from a waste containing
solids, or from a high-boiling organic matrix. Batch stills may also be
used if the material to be separated contains solids, tars, or resins that
may foul or plug a continuous unit.
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The heat input rate and fraction boiled over can be varied for each
waste composition to obtain the recovery or removal desired for the specific
batch of waste. If the system is cleaned between batches, an aqueous waste
stream may bevgeneratéd from the rinse water. ‘This rinse water may be added
to a similar batch to be étripped, accumulated in a separate batch for
treatment, or sent to a wastewater treatment (WWT) unit. However, waste-
water may beugeneratedyfrom cleaning any organic removal or treatment system
and would not be unique to batch operations. ,

Continuous steam stripping requires a feed stream that is a free-
flowing 1iqdid with a negligible solids content. Solids, including tars and
resins, tend to foul the column trays or packing and heat exchangers.
Consequently, wastes containing solids may require removal of the solids
prior to processing through a continuous steam stripper. Unlike the batch
operation, a continuous steam stripper requires a re]ative]y consistent feed
composition to maintain a consistent removal efficiency'from the waste
material.l5 A continuous steam stripper may offer cost advantages over a
batch operation for applications in which there is little variation in the
type of feed and for relatively high volumes of waste materials.

The products and residues from steam str1pp1ng include the condensed
vapors (condensate), noncondensable gases, and the treated waste or efflu-
ent. The condensate usually is decanted to remove any separate organic
layer from the aqueous layer. The aqueous condensate is then recycled to
the feed stream. The separate organic layer may be. recovered and reused as
product or fuel. If the condensate is a single phase of water containing
dissolved organics, then additional treatment of the condensate may be
necessary for ultimate control of organics. Most commercial procesSes rely
on the formation of a separate organic phase and decanting for economical
removal and recovery of organics. Noncondensables in the overhead stream
include gases dissolved in the waste material and Ver} volatile compounds in
Tow concentrations that are not condensed in the overhead system. The
effluent from the steam stripper should be essentially free of the most
volatile compounds; however, semivolatiles and compounds that are relatively
nonvolatile may still be present in the stripper bottoms or effluent.

Preliminary treatment such as solids removal or pH adjustment is often
used before wastewater is stripped in a continuous unit. Continuous steam
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stripping has been used routinely in the chemical industry to recover
organics for recycle and to pretreat wastewater for‘organic removal prior to
the conventional WWT process. Some common applications include recovery of
ethylene dichloride, ammonia, sulfur, or phenol for recycle and femova] of
phenol, mercaptans, vinyl chloride, and other chlorinated compounds from
wastewater.16 Batch steam stripping appears to be more common at hazardous
waste facilities because it is adaptable to different types of wastes that
may be received in batches.l7 For any given waste type, pilot-scale evalua-
tions or trials in the full-scale process may be required to optimize the
opefating conditions for maximum removal at the lowest cost.

Removal efficiencies on the order of 95 to 100 percent are achievable’
for volatile compounds such as benzene, toluene, and one- or two-carbon
chlorinated compounds.18,19 Batch operations usually provide a single
. equilibrium stage of separation, and the removal efficiency is determined
essentially by the equilibrium coefficient and the fraction of the waste
distilled. The efficiency of a continuous system is related to the equilib-
rium coefficient and the number of equilibrium stages, which is determined
primarily by the number of trays or height of packing. The organic removal’
efficiency also is affected by the steam input rate, column temperatures,
and, in some cases, the pH. Temperature affects the solubility and parti-
tion coefficient of the volatile compound. The liquid pH also may affect
the solubility and treatability of specific compounds, such as phenol. 1In
principle, the removal efficiency in a multistage system can be designed to
achieve almost any level. In practice, removal efficiencies are determined
by practical limits in the column design (such as maximum column height or
pressure drop) and cost. Consequently, steam stripping is difficult to
characterize in terms of maximum achievable performance with respect to
organic concentration in the treated waste.

5.1.4 Solvent Extraction20.21 ‘
Solvent extraction is a process whereby a dissolved or adsorbed

substance is transferred from a liquid phase to a solvent that preferen-
tially dissolves that substance. When the waste to be treated ié a liquid,
the process may be called liquid-liquid extraction. The substance trans-
ferred is the solute; the treated_effluent is referred to as the raffinate;
and the solute-rich solvent phase is called the extract. For the process to
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be effective, the extracting solvent . must be immiscible in the 1iquid and
differ in demsity so that gravity separation is possible and there is
‘minimal contamination of the raffinate with solvent. Solvents that are used
include benzene, toluene, ch]oroform,.methylene chloride, isopropyl ether,
and butylacetate. | | ‘

Solvent extraction ‘can be performed as a batch process or by the’
contact of the solvent with the feed in staged or continuous contact equip-
ment. There are two main classes of solvent extraction equipment--tanks in
which mechanical agitation is provided for mixing of the two phases, and ‘
tanks in which the mixing is done by the flow of the fluids themselves
(e.g., a spray tower, packed tower, or sieve plate tower). Liquid-liquid
extraction results in two streams, the raffinate and the extract, which
usually require further treatment. If aqueous, fhe raffinate may be
contaminated with small quantities of both the solute and the solvent.

These may have to be removed by carbon adsorption. Soivent is typically
recovered from the extract by distillation, leaving a concentrated solute-
solvent waste stream for incineration or disposal. Distillation processes
have potential organic emissions from condenser vents, accumulator tank
vents, and storage tank vents. A schematic diagram of a solvent extraction
system is illustrated in F1gure 5-4.

The  solvent extraction process is most su1tab1e for the pretreatment of
aqueous waste streams with high levels of organic constituents. It is a
proven method for removing phenol, acetic acid,; salicylic (and other hydroxy
aromatic) acids, and petroleum oils from aqueous solutions. Solvent extrac-
tion is used to remove organic contam1nants from ageous wastes in several.
industries including petroleum refining, organ1c chemicals manufacturing,
pulp and paper, and iron and steel. Solvent extraction is a limited tech-
nology in that it is almost always necessary to further treat the raffinate
and/or the extract. Other limitations include the difficulty in finding a
suitable solvent low in cost, high in extraction efficiency, and‘easily
separable from the extracted substance. Though not as popular as distilla-
tion, stripping, or carbon adsorption due to its higher cost, solvent
.extraction is widely used to recover valuable solvents. Typical removal

efficiencies of solvent extraction range from 80 percent to close to 100
percent.
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5.1.5 Air Stripping :

Air stripping is a process that uses forced air to remove vo]at1]e com-
‘pounds from a less volatile liquid. The contact between air and 1iquid can
be accomplished in spray towers, mechanical or diffused- air aeration sys-
tems, and packed towers.22 The focus of this section is on packed tower air
str1ppers because the vapor-laden air can be sent to a control device for
ultimate control of organic air emissions. In packed towers, the liquid to
be treated is sprayed into the top of a packed-column and flows down the
column by gravity. = Air is injected'at the bottom of the column and rises
countercurrent to the liquid flow. The air becomes progressively richer in
organics as it rises through the column and is sent to a control device to
remove or destroy organics in the airstream. See Figure 5-5 for a schematic
of a typical air stripping system with gas-phase organic emission control

The principle of operat1on is the equilibrium differential between the.
concentration of the organics in the waste and the air with which it is in
contact. Consequently, compounds that are very volatile are the most easily
stripped. The packing in the column promotes contact between the air and
liquid and enhances the mass transfer of organics to the air. The residues
from air stripping include the organic41aden air and the water effluent from
the air stripper. This effluent will contain very low levels of the most
volatile organic compounds; however, semivolatile compounds that are not
easily air stripped may still be present. The process does not offer a
significant potential for recovery and reuse of organics. Condensers gener-
ally are not used to recover the stripped organics because of the large
energy requirements to cool the large quantity of noncondensables (primarily
air) and to condense the relatively low vapor-phase gquantities of organic
compounds. o

Air stripping has been used primarily on dilute aqueous waste streams
with organic concentrations that range from a few parts per billion to
hundreds of parts per million. The feed stream should be relatively free of
solids to avoid fouling in the column; consequently, some form of solids
removal may be required for certain aqueous hazardous wastes. In addition,
dissolved metals that may be oxidized to an insoluble form should be
removed. Equipment may be designed and operated to air-stfip organics from
sludges and solids in a batch operation; however, this application has not
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been demonstrated extensively and is not a common practice. The major
industrial application of air stripping has been in the removal of ammonia
from wastewater.23 In recent years, the use of air strippers has become a
' widely used technology in the removal of volatile compounds from contami-
nated ground water. 24,25 |
_ Packed towers can achieve up to 99.9 percént removal of volatiles from
water.26 The major factors affecting removal efficiency include the
equilibrium between the organics and the vapor phase (usually measured by
‘Henry's law constant for dilute aqueous wastes) and the system's design,
which determines mass transfer rates. Removal efficiency increases as the
equilibrium coefficient increases; consequently, the extent of removal is
"strongly ‘affected by the type of waste and the volatility of the individual
organic constituents. Mass transfer rates (and removal eff1c1ency) are also
‘a function of the air-to-water ratio, height of packing, and type of pack- B
ing.27 The operating temperature is also an important variable that affects
efficiency because of its direct effect on the vapor/liquid equilibrium.
Higher temperatures result in higher vapor-phase concentrations of organic
and higher removal rates. Air strippers have operatidna] difficulties. in
freezing weather that may require heating the input waste stream, heating
and insulating the column, or housing the operation inside an enclosure.
Air strippers are typically designed to remove key or major constituents.
Compounds more volatile than the design constituent are removed ét_or above
the design efficiency, and less volatile éohpounds are removed at a lower
~efficiency. ' |

The air leaving the stripping column usually is treated by 1nc1nerat1on
(thermal or catalytic) or carbon adsorption. The choice between incinera-
tion and carbon adsorption depends on the specific conditions at the facil-
ity. For example, high relative humidity in the airstream leaving the air
stripper may adversely affect the adsorption capacity of a carbon bed. This
problem could be avoided by choosing incineration. However, if the
airstream contains chlorinated organics,'the jncinerated airstream may need
to be scrubbed to remove HC1, leading to higher costs. In this case, it
might be better to choose carbon adsorption and design the system to avoid
potentia].humidity‘problems.
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5.2 PROCESS VENT EMISSION RATE CUTOFF DETERMINATION
After identifying all affected process'vénts,-the owner/operator must
' determine whether the affected process vent's emission rate is below the
emission rate limits established by the regulation. To make this decision,
the owner/operator must determine emission rates for each vent and for the
entire facility through mass balance calculations or direct source test and
compare the rates to the short- and long-term process vent emission rate
1imits (1.4 kg/h or 2.8 Mg/yr [3 1b/h or 3.1 short tons/yr]). Example
applications of the emission cutoff for process vents are presented. in
Tables 5-1 and 5-2. '
Alternative methods of estimating facility process vent emissions are
discussed in the following sections.
5.2.1 Mass Balance
Losses or emissions from any process can be estimated from an accurate
mass balance. Emission estimates, however, to determine if comp]iancé has
been met should be based on the waste streams with the highest emission
potential allowed under the permit (or if no permit has been issued, allowed

under interim status). If all inlet and outlet process streams are pre-
cisely characterized with regard to flow rates, composition, and physical
properties, any difference between the total known amount of material enter-
ing the system and that known to be leaving would be emissions. This can be
expressed as: ' ‘

Mass emissions = Mass in - Mass out . (5-1)

In practice, precise measurements of material volumes, flow rates, and
characteristics are often difficult to obtain. Most flow rates and material
rate measurements in chemical processing are made in terms of volume. Thus,
fluid densities must be known to convert volumetric measurements to mass
flows. A liquid material balance can be expressed as:

= Emission rate (losses) of component i, 1b/h

i = Volumetric flow rate of inlet stream j, gal/h
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_Volumetric flow rate of outlet stream k, gal/h

L =
Wi;j = Weight‘fractibn of component i in inlet stream j
Wi k = Weight fraction of component i in outlet stream k
Pj, Px = Density of liquid streaﬁ j and k, respectively, 1b/gal.

All ﬁarameters'in'Equation 5-2 are measured. (For guidance on sample-
taking, see Chapter 6.0.) The emissions can also be expressed as a
percentage of the total organic throughput of the process.'
5.2.2 Emission Test '

A direct source or performance emission test is an alternative means of

determining the emission rate for a process vent. The direct source emis-
sion test should be conducted when wastes and process operating conditions
are at maximum emission potential. Methods for measuring emissions from
ducted sources are well documented.28 The approach reduires that the volu-
metric. flow rate of the gas be determined, typically as measurements of
velocity and duct cross-sectional area, and that the gas organic concentra-
tion be measured. The emission rate for each organic constituent can then
be calculated as: '

E;i =CiUA , . , ‘ (5-3)

where:
E; = Emission rate'of component i, pg/s
U = Gas velocity through vent, m/s
C{ = Concentratioh of component i in vent gas, pg/m3
A = Cross-sectioﬁa] area of vent, m2. |

" A1l parameters in Equation 5-3 are measured directly. :

Emission testihg is discussed in Chapter 6.0. Table 6-7 lists several
flow measuring methods that could be considered for the measurement of the
flow rate in the process vent stream.of concern. In addition, Section 6.1.2
discusses the measurement of the organic content of the waste stream gases
(the preferred method of analysis is EPA Method 18).

Once the process vent organic content and gas flow rate have been meas-
ured, these data can be used to calculate the emission rate. The hourly
" emission rate (kg/h) is equal to the flow rate (m3/s) multiplied by the
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organic concentration (ppmv), the average molecular weight (kg/g mole), and
appropriate conversion factors (see Table 6-8). 'The.emission rate for the
hourly value should be based on the maximum expected emission from the
source. Similarly, the yearly emission rate is based on the maximum total
emissions expected from the facility; therefore, the calculation will have
to be based on the maximum hourly emission and the yearly hours of
operation.

5.3 VENT CONTROLS ‘

If the total facilﬁiy process vent emission rate for hourly or yearly
emissions exceeds the limits in the regulation, then controls will have to
be used to reduce emissions below the Timits or, if the emission rate limits
cannot be attained, by 95 percent or greater of the total vented mass.

These controls or control devices used to reduce the emissions from the
process vents affected by the regulation are by definition enclosed
combustion devices, vapor recovery systems, or flares, though process vent
controls are not limited to these devices. Any device for which the primary
function is to recover or capture solvents or other organics for use, reuse,
or sale (e.g., a primary condenser on a solvent recovery unit) is considered
to be a component of the process rather than a control device. The emission
reduction attained by a device that is part of the process should not be
included in the emission reduction calculation for the purpose of determing
compliance. '

The vented emission must be transported to a control device by a
*closed-vent system." This system has already been discussed in the
equipment leak section because all "closed-vent systems" must be monitored
for leaks. The control device efficiency must be determined by calculating
the mass of organics entering the control device and the mass of organics
exiting the same control device.

As previously mentioned, any engineering judgment concerning control
device efficiency may put the owner/operator at risk if that judgment proves
erroneous. A performance test, if used to determine efficiency, will
consist of measuring the organic content and gas flow rate into and out of
the control device. The test procedufes that have been referenced for gas-
phase organic concentration measurement and velocity (flow rate) measurement
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are appropr1ate for the performance test. A performance test should include
at least three 1-h test periods under conditions that would exist when the
hazardous waste management unit is operating at the highest load or capacity
level reasonably expected to occur, The organic‘reduction efficiency would
be estimated for each 1-h period, and an average of the three values would
represent the system performance at maximum conditions.

In addition to the performance test, the owner/operator will be
required to monitor continuously certain operational parameters of the
control device to ensure continued attainment of design organic reduction
efficiency. Table 6-8 lists possible controls, monitoring requﬁrements, and
monitoring methods. The relationship of the organic reduction performance
and control device operating parameter can be established during the per-
formance test or through engineering ¢a1¢u1ations, material balances, or
manufacturer/vendor cert1f1cat1on (a documented agreement between the
owner/operator and the vendor to guarantee the meeting of a standard of
performance for a particular product).

The owner/operator must keep a logbook that provides data on the
'.spec1f1ed control device operating parameters that are required to be .
monitored under Subpart AA of the standards for process vents. Periods when
monitoring indicates that control device operating parameters exceed
established tolerances set forth by the regu]atinnimust also be recorded and
reported to the Regional Administrator (see Section 7.2.2, “"Process Vent
. Recordkeeping Requirements," for information regarding exceedances). This
1og should also contain information and data identifying all affected proc-
~ess vents, annual throughput and facility operating hours of each affected
unit, estimated emission rates for each affected vent and for the overall
facility, and the approximate location within the facility of each affected
unit. | |
5.3.1 Condensation : o i

Condensation is a process of converting all or part of the condensable
~ components of a vapor phase into a liquid phase. This is achieved by the
transfer of heat from the vapor'phaée to a cooling medium. If only a part
of the vapor phase is condensed, the newly formed 1iquid phase and the
remaining vapor phase will be in equilibrium. In this case, equilibrium
re]ationships at the operating‘temperatures must be considered. The heat
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removed from the vapor phase should be sufficient to lower the vapor-phase
temperature to (or below) its dewpoint temperature (temperature at which
first drop of liquid is formed). '

‘Condensation devices are of two types: surface condensers and contact
condensers.29 Surface condensers generally are shell-and-tube type heat
exchangers. The coolant and the vapor phases are separated by the tube
wall, and they never come in direct contact with each other (see ngure
5-6). Vapors are cocled in contact condensers by spraying relatively cold
liquid directly into the gas stream. The coolant is often water, afthodgh
in some situations another coolant may be used. Most contact condensers are
simple spray chambers, like the one pictured in Figure 5-7.

Contact condensers are, in general, less expensive, more flexible, and
more efficient .in removing organic vapors than surface condensers. On the
other hand, surface condensers may recover marketable condensate and mini-
mize waste disposal problems. Often, condensate from contact condensers
cannot be reused and may require sighificant wastewater treatment prior to
disposal. Surface condensers must be equipped with more auxiliary equipment
and have greater maintenance requirements. Surface condensers are consid-
ered in the discussion of control efficiency and applicability because they
are used more frequently in the hazardous waste management industry.

The major equipment components used in a typical surface condenser
system for organic removal are shown in Figure 5-8. This system includes
(1) shell- and-tube dehumidification equipment (2) shell-and-tube heat
exchanger (3) refrigeration unit, and (4) recovered organic storage tanks
and operating pumps. Most surface condensers use a shell-and-tube tybe of
heat exchanger to remove heat from the vapor.30 As the coolant passes
through the tubes, the organic vapors condense outside the tubes and are
recovered. The coolant used depends on.the saturation temperature of the
organic vapor stream. Chilled water can be used down to 7 °C (45 °F),
brines to -34 °C (-30 °F), and chlorofluorocarbons below -34 °C (-30 °F).3!
Temperatures as low as -62 °C (-80 °F) may be necessary to condense some
organic vapor.32 , ,

The design of surface condensers involves calculating the rate of heat
transfer through the wall of the exchanger per unit time, its "duty," or
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Figure 5-6. Schematic diagram of a shell-and-tube surface condenser.
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Figure 5-7. Schematic diagram of a contact condenser.
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ca]cu1ating the heat-transfer area. The rate ofAheat transfer for a surface
condenser is governed by the -following relationship: .

Q=UAT or A- . (5-4)
om
where: ‘ ]
Q = Total heattload/rate of heat transfer, Btu/h
Ug = Overall heat-transfgr coefficient, Btu/h oF ft2-
Tm = Mean temperéture difference, °F
A = Heat transfer surface area, ft2.

If the heat-transfer area, the overall heat-transfer coefficient and the
mean temperature difference are known, the condenser duty can easily be
calculated. . (See Appendixes C and D;for sample calculations on the size and
rate of heat transfer of a condenser; for an analysis of the effect of
concentration on condenser efficiency, see Appendix E.) Calculation of
heat-transfer coefficients, a tedious step in definitive design, is avoided
in predesign evaluations where approximate vé]ﬁes are adequate. An
extensive tabulation of typica] overall coefficients, based on industrial
practice, is found in Reference 1 (pp. 10-39 to 10-42). The appropriate
. mean temperature difference can be calculated using the following
expression: '

(Thi i Tco) y (Tho B Tci)

MD = Tn = Tm [T = Teod /(Mo =TT (5-5)
where: . o
Thi = Inlet températuré of hot fluid, k (°F)
Tho = Outlet of hot fluid
Tei = Inlet of cold fiuid
Tco = Outlet of cold fluid.

If flow in the exchanger is not truly countercurrent, an appropriate correc-
tion factor must be applied.33 In practice, the vapor stream will contain
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multicomponents, air and at least one other gas, thus complicating the
design procedures.

To ensure that the condenser is operated and maintained within design
specifications, 40 CFR 264.1033(f) and 265.1033(f) require the owner/oper-
ator to monitor and inspect each condenser required to comply with the
facility process vent emission rates by implementing the following
requirements: ‘

. Install, calibrate, maintain, and operate according to the

manufacturer's specifications a flow indicator that provides
a record of vent'stream flow to the control device at least
once every hour. The flow indicator sensor shall be
installed in the vent stream at the nearest feasible point to

the control device inlet, but before being combined with
other vent streams.

. Install a monitoring device equipped with a continuous
recorder to measure the concentration level of the organic
compounds in the exhaust vent stream from the condenser; or

. Install a temperature monitoring device equipped with a

continuous recorder. The device shall be capable of moni-

toring temperature at two locations and have an accuracy of

+1 percent of the temperature being monitored in degrees

Celsius or 20.5 °C, whichever is greater. One temperature

sensor shall be installed at a location in the exhaust vent

stream from the condenser, and a second temperature sensor

shall be installed at a location in the coolant fluid exiting

the condenser. -
A secondary parameter that can be monitored to give an indication of the
operating or removal efficiency is the quantity of organic removed over
time. 1

The volatile organic removal efficiency for a condenser is dependent

upon the gas stream organic composition and concentrations as well as the
condenser operating temperature. Condensation can be an effective control
device for gas streams having high concentrations of organic compounds with
high boiling points. However, condensation is not effective for gas streams
containing low organic concentrations or composed primarily of low-boiling-
point organics. At these conditions, organics cannot readily be condensed
at normal condenser operating temperatures. This point is demonstrated in
the results of a field evaluation of a condenser used to recover organics

from a steam stripping process treating wastewater at a plant manufacturing
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ethylene dichloride and vinyl ch10r1de menomer. The measured condenser
removal efficiencies for specific organic const1tuents in the contro]led
vent stream ranged from a high value of 99.5 percent for 1,2-dichloroethane
to a low value of 6 percent for vinyl chloride.

5.3.2 Combustion Equipment '

There are basically three types of combustion equipment used in
controlling gaseous emissions: flares, thermal oxidizers (thermal inciner-
ators, boilers or process heaters), and catalytic oxidizers (cata1yti¢
incinerators). Inside a flare, a flame is used to oxidize all the combust-
ible material. In a thermal oxidizer, combustible gases pass over oraround
the burner flame first and then into a chamber where the gas flow rate is
decreased, thus allowing an adequate time for complete oxidation. - Catalytic
oxidizers are similar to thermal oxidizers. The major difference between
the two is that, after the combustible gases pass through the flame area,

"the gas is sent through a catalyst bed that promotes oxidation at tempera-
tures lower than the ones necessary in a thermal oxidizer. This reduces
fuel usage, and Tighter construction can be used in catalytic units. The
main probiem in catalytic oxidation is the reduttﬁon or loss of catalyst

'_activity due to fouling by particulate matter or suppression or poisoning by
sulfur and halogen compounds or certain metals. Control devices used to~
reduce TSDF process vent emissions would be subject to these contaminants in

the waste gas stream; therefore thermal oxidation is the most app]1cab1e
incineration technique.

5.3.2.1 Flares. Flaring is an open combustion process in which the
oxygen required for combustion is provided by the ambient air around the
flame. Good combustion in a flare is governed by flame temperature
residence time of components in ‘the combustion zone, turbulent mixing of the
components to complete the oxidation reaction, and oxygen for free radical
formation. o

There are two types of flares: ground-level flares and elevated
flares. Kalcevic presents a detailed discussion of different types of
flares, flare design and operating considerations, and a method:for estimat-
ing capital and operating costs for flares.34 The basic elements of an
elevated flare system are shown in Figure 5-9. Process off-gases are sent
to the flare through the collection header (1). The off-gases entering the
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Figure 5-9. Steam-assisted elevated flare system.
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header can vary widely in volumetric flow rate, moisture content, organic
concentration, and heat value. The knock-out drum (2) removes water or
hydrocarbon droplets that could create problems in the flare combustion
zone. Off-gases are usually passed through a water seal (3) before going to
the flare. This prevents possible flame flashbacks, caused when the off-gas
flow to the flare is too low and the flame front pulls.down into the stack.

Purge gas (Np, COz, or natural gas) (4) also helps to prevent f1ashback
in the flare stack (5) caused by low off-gas flow. The total volumetric
flow to the flame must be carefully controlled to prevent. low flow flashback
problems. and to avoid a detached flame (a space between the stack and flame
with ineomplete combustion) caused by an excessively high flow rate. A gas
barrier (6) or a stack seal is sometimes used just below the flare head to
- impede the flow of air into the flare gas network
_ The organic vapor stream enters at ‘the ‘base of the flame where it is
heated by already burning fuel and pilot burners (7) at the flare tip (8)
(see Figure 5-10A). Fuel flows into the combustion’ zone where the exterior
of the microscopic gas-pockets is oxidized. The rate of reaction is limited
~ by the mixing of the fuel and oxygen from the air. If the gas pocket has
sufficient oxygen and residence time in the flame zone, it can be completely
burned. A diffusion flame receives its combustion oxygen by diffusion of
air into the flame from the surrounding atmosphere. The high volume of fuel
flow in a flare requires more combustion air at a fastervrate than simple
gas diffusion can supply so flare designers add steam injection nozzles (9)
to increase gas turbulence in the flame boundary zones, thus drawing in more
combust1on air and improving ‘combustion efficiency. This steam injection
promotes smokeless flare operation by minimizing the cracking reactions that
form carbon. Significant disadvantages of steam usage are the increased
noise and cost. The steam requirement depends on the composition of the gas
. flared, the steam velocity from the injection nozzle, and the tip diameter.
Although some gases can be flared smoke]ess]y without any steam, typ1ca1]y ,
0.15 to 0. 5 kg of steam per kg of flare gas is required.

Steam ‘injection is usually controlled manually with the operator
observing the flare (either directly or on a television monitor) and adding
steam as required to maintain smokeless operation. Several flare manufac-
turers offer devices that sense a flare's flame characteristics and adjust
the steam flow rate autdmaticé]]y to maintain smokeless operation.
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Some,élevated flares use forced air instead of steam to provide the

combustion ‘air and the mixing required for smokeless operation. These

flares consist of two coaxial flow channels. The combustible gases flow in
the center channel, and the combustion air (provided by a fan in the bottom
of the flare stack) flows in the annulus. The principal advantage of air-
assisted flares is that expensive steam is not required. Air assistance is
rarely used on large flares because airflow is difficult to control when the-
gas flow is intermittent. About 597 W (0.8 hp). of blower capacity is w

" required for each 45 kg/h (100 1b/h) of gas flared.35

Ground flares are usua11y enclosed and have mu]tip]e burner heads that
are staged to operate based on the quantity of gas released to the flare
‘(see Figure 5-108B). The energy of the gas itself (because of the high
nozzle pressure drop) is usually adequate to provide the mixing necessary
for smokeless operation, and a1r or steam assist is not required. A fence
or other enclosure reduces noise and light from the flare and prov1des some
wind protection.

Ground flares are less numerous and have less capacity than elevated
fléres : Typ1ca]ly, they are used to burn gas "continuously," while steam-
assisted elevated flares are used to d1spose of large amounts of gas
released in emergenc1es

A series of flare destruction eff1c1ency studies have been performed by
EPA. Based on the results of these stud1es, EPA concluded that 98 percent
combustion efficiency can be ach1eved by steam-assisted and air-assisted
flares burning gases with heat contents greater than 11 MJ/m3 (300 Btu/ft3).
To achieve this efficiency level, EPA developed a set of flare design guide-
lines. The guidelines specify flare tip exit velocities for different flare
types and waste gas stream heating values.

To ensure that flares achieve the emission reductions requ1red by the
standards, Sections 264.1033 and 265.1033 of the rules require the owner/
opérator to design, monitor, and inspect each flare required to comply with
the facility process vent emission rate 1imits by implementing the following

requirements:




Install, calibrate, maintain, and operate according to the
manufacturer's specifications a flow indicator that provides

a record of vent stream flow to the control device at least
once every hour. The flow indicator sensor shall be

installed in the vent stream at the nearest feasible point to .
the control device inlet, but before being combined with

other vent streams. -

Design and operate flares with no visible emissions as
determined by the methods specified in Sections 264.1033(e)
and 265.1033(e), except for periods not to exceed a total of
5 minutes during any 2 consecutive hours.

Operate flares with a flame present at all times, as deter-
mined by the methods specified in Sections 264.1033(f) and
265.1@33(f) in paragraph (f)(2)(iii).

Use flares only if the net heating value of the gas being
combusted is 11.2 MJ/scm (300 Btu/scf) or greater; if the
flare is steam-assisted or air-assisted; or if the net
heating value of the gas being combusted is 7.45 MJ/scm (200
Btu/scf) or greater if the flare is nonassisted. The net
heating value of the gas being combusted shall be determined
by the methods specified in Sections 264.1033(e) and
265.1033(e).

Design and operate steam-assisted and nonassisted flares with
an exit velocity, as determined by the methods specified in
Sections 264.1033(e) and 265.1033(e), less than 18.3 m/s (60
ft/s), except as provided in Sections 264.1033(d) and
265.1033(d) in paragraphs (d)(4) (ii) and (iii).

Design and operate steam-assisted and nonassisted flares with
an exit velocity, as determined by the methods specified in
Sections 264.1033 and 265.1033(e)(3), equal to or greater
than 18.3 m/s (60 ft/s) but less than 122 m/s (400 ft/s) if
the net heating value of the gas being combusted is greater
than 37.3 MJ/scm (1,000 Btu/scf).

Design and operate steam-assisted and nonassisted flares with
an exit velocity, as determined by the methods specified in
Sections 264.1033(e)(3) and 265.1033(e)(3); less than the
‘velocity, Vpax, as determined by the method specified in
Sections 264.1033(e)(4) and 265.1033(e) (4), and less than 122
m/s (400 ft/s).

Design and operate air-assisted flares with an exit velocity
less than the velocity, Vpax, as determined by the method
specified in Sections 264.1033(e)(5) and 265.1033(e)(5).

Flares used to comply with this section shall be steam-
assisted, air-assisted, or nonassisted.
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o . Use Reference Method 22 in'40 CFR Part 60 to determine the
compliance of flares with the visible emission provisions of
this subpart. The observation period is 2 hours and shall be
used according to Method 22.

. Calculate the net heating value of the gas being combusted in
a flare using the following equation:

. n. .
Hp = K LEI ciui] . (5-6)

where:

Hr = Net heating value of the sample, MJ/scm; where the net
enthalpy per mole of off-gas is based on combustion at
25 °C and 760 mm Hg, but the standard temperature for
determining the volume corresponding to one mole is
20 °C;

K = Constant; 1.74 x 10-7 (1/ppm) (g mol/scm) (MJ/kcal)
. where standard temperature for (g mol/scm) is 20-°C;

C; = Concentration of sample component i in ppm on a wet
basis, as measured for organics by Reference Method 18
in 40 CFR Part 60 and measured for hydrogen and carbon
monoxide by ASTM D1946-82 (incorporated by reference
as specified in Section 260.11); and ,

Hi = Net heat of combustion of sample component i, kcal/g

: mole at 25 °C and 760 mm Hg. The heats of combustion
may be determined using ASTM D2382-83 (incorporated by
reference as specified in Section 260.11) if published
values are not available or cannot be calculated.

e Determine the actual exit velocity of a flare by dividing the
volumetric flow rate (in units of standard temperature and
pressure), as determined by Reference Methods 2, 2A, 2C, or
2D in 40 CFR Part 60 as appropriate; by the unobstructed
(free) cross-sectional area of the flare tip. ' i

o Determine the maximum allowed velocity, Vp x; for flares
complying with Sections 264.1033(d)(4)(ii1) and
265.1033(d) (4) (iii) by the following equation:

Logyy (V) = (Hp + 28.8)/31.7 , (5-7)

where:

"

Vmax

Maximum allowed velocity, m/s
28.8 .

Constant
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31.7 = Constant
Hr = The net heating value as determined in Sections
264.1033(e) (2) and 265.1033(e)(2).
e - Determine the maximum allowed velocity, Vpax, for air-
assisted flares by the following equation:
Viax = 8-706 + 0.7084 (HT) . - (5-8)
where:
Vmax = Maximum.allowed velocity, m/s
8.706 = Constant
0.7084 = Constant
HT = The net heating value as determined in Sections

264.1033(e) (2) and 265. 1033(e)(2)

5.3.2.2 Thermal Incineration. Any organic chemical heated to a high
enough temperature in the presence of enough oxygen will be ox1d1zed to
carbon dioxide and water. This is the basic: pr1nc1p1e of operat1on of a
thermal incinerator. The theoretical temperature required for thermal
oxidation to occur depends on the structure of the‘chemical involved. Some
chemicals are oxidized at .temperatures much lower- than others. The organic
destruction efficieﬁcy of a-thermal oxidizer can be affected by variations
in chamber temperature, residence time, inlet organic concentration, com-
pound type, and flow regime (mixing). An efficient thermal incinerator
system must provide: »

1. A chamber temperature high enough to enable the oxidation reaction
to proceed rapidly to completion

2. Enough turbulence to obtain good mixing between the hot ‘combustion
products from the burner, combustion air, and organics

3. Sufficient residence time at the chosen temperature for the
oxidation reaction to reach completion.

A thermal incinerator is usually a_refractory-lined chamber containing
a burner at one end. As shown in Figure 5-11, discrete dual fuel burners
(1) and inlets for the vent gas (2) and combustion air (3} are arranged in a
premixing chamber (4) to mix the hot producfs from the burners thoroughly
with the vent gas airstreams. The mixture of hot reacting gases then passes
‘into the main combustion chamber (5). This section is sized to allow the
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mixture enough time at the elevated temperature for the oxidation reaction
to reach completion (residence times of 0.3 to 1 s are common). Energy‘can
then be recovered from the hot flue gases in a heat recovery section (6).
Preheating of combustion air or vent gas is a common mode of energy
recovery; however, it is sometimes more economical to generate steam.
Insurance regulations require that if the waste stream is preheated, the
organic concentration must be maintained below 25 percent of the lower
explosive limit (LEL) to prevent explosion hazards.

Thermal incinerators designed specifically for organic incineration
_with natural gas as the auxiliary fuel may also use a grid-type (distrib-
uted) gas burner as shown in Figure 5-12.36 The tiny gas flame jets (1) on
the grid surface (2) ignite the vapors as they pass through the grid.. The
grid acts as a baffle for mixing the gases entering the chamber (3). This
arrangement ensures burning of all vapors at lower chamber temperature and
uses less fuel. This system makes possible a shorter-reaction chamber yet
maintains high efficiency.

Other parameters affecting incinerator performahce (i.e., organic vapor
destruction efficiency) are the vent gas organic vapor composition, concen-
tration, and heating value; the water content in the stream; the amount of
excess combustion air (the amount of air above the stoichiometric air needed
for reaction); the combustion zone temperature; the period of time the
organics remain in the combustion zone (i.e., "residence time"); and the
degree of turbulent mixing'in the combustion zone. o ‘ o

The vent gas heating value is a measure of the heat available from the
combustion of the organic in the vent gas. Combustion of vent gas with a
heating value less than 1.86 MJ/Nm3 (50 Btu/scf) usually requires burning
auxiliary fuel to maintain the desired combustion temperature. Auxiliary
fuel requirements can be lessened or eliminated by the use of recuperative
heat exchangers to preheat combustion air. Vent gas with a heating value
above 1.86 mJ/Nm3 (50 Btu/scf) may supbort combustion, but may need
auxiliary fuel for flame stability. '

A thermal incinerator handling vent gas streams with varying heating
values and moisture content requires careful adjustment to maintain the
proper chamber temperatures and operating efficiency. Water requires a
great deal of heat to vaporize, so entrained water droplets in a vent gas
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stream can substantially increase auxiliary fuel requirements because of the
additional energy.needed to vaborize the water and raise it to the combus-
tion chamber temperature. Combustion devices are always operated with some
quantity of excess air to ensure a sufficient supply of oxygen. The amount
of excess air used varies with the fuel and burner type,'but it should be
kept as low as possible. Using too much excess air wastes fuel because the
additional air must be heated to the combustion chamber temperature. A
large amount of excess air also increases flue gas volume and may increase
the size and cost of the system. Packaged, single unit thefma] incinerators
. can be built to control streams with flow rates in the range of 0.1 Nm3/s
(200 scfm) to about 24 Nm3/s (50,000 scfm). -

To ensure that the thermal incinerator is operated and maintained
within design specifications, Sections 264.1033(f) and-265.1033(f) require
the owner/operator to‘monitor and inspect each thermal incinerator required
to comply with the faci]i{y process vent emiséion rate 1fmits.by implement-
ing the following requirements:

. Install, ca]ibraie,'maintaiﬁ, and operate according to the manu-

- facturer's specifications a flow indicator that provides a record
of vent stream flow to the control device at least once every
hour. The flow indicator sensor shall be installed in the vent

stream at the nearest feasible point to the control device inlet,
but before being combined with other vent streams.

| Install a temperature monitoring device equipped with a continuous
recorder. The device shall have an accuracy of 1 percent of the’
temperature being monitored in degrees Celsius or 0.5 °C, which-
ever is greater. The temperature sensor shall be installed at a
location in the combustion chamber downstream of the combustion
zone. ‘ » ‘
Also, visible emissions from an incinerator indicate incomplete combustion, -
i.e., inefficient operation. '
5.3.2.3 Catalytic Incinerators. A catalyst is a substance that
changes the rate of a chemical reaction without being permanently altered.
Catalysts in catalytic incinerators cause the oxidizing reaction to occur at
_a Tower temperature than is required for thermal oxidation. Catalyst mate-
rials include platinum, platinum alloys, copper oxide, chromium, and cobalt.
These materials are plated in thin layers on inert substrates designed to
provide maximum surface area between the catalyst and the organic vapor
stream. "
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Figure 5-13 presents a catalytic incinerator. The vent gas (1) is
introduced into a mixiﬁg chamber (3) where it is heated to approximately
320 °C (~600 °F) by the hot combustion products of the auxiliary burners
(2). The heated mixture then passes through the catalyst bed (4). Oxygen
and organics diffuse onto the catalyst surface and are adsorbed in thé'bores
of the catalyst. The oxidation reaction takes place at these active sites.
Reaction products are desorbed from the active sites and diffuse back into
the gas. The combusted gas can then be routed through a waste heat recovery
device (5) before exhausting into the atmosphere.

Combustion catalysts usually operate over a temperature range of 320 to
650°°C (600 to 1,200 °F). Lower temperatures can slow down or stop the
oxidation reaction. Higher temperatures can shorten the life of the cata-
lyst or evaporate the catalyst from the inert substrate. Vent gas streams
with high organic concentrations can result in temperatures high enough to
cause catalyst failure. In such cases, dilution air may be‘requiredl
Accumulations of particulate matter, condensed organics, or polymerized
hydrocarbons on the catalyst can block the active sites and reduce effi-
ciency. Catalysts can also be deactivated by compounds containing sulfur,
bismuth, phosphorous, arsenic, antimony, mercury, lead, zinc, tin, or
halogens. If these compounds deactivate the Cata]ytic unit, organics will
pass through unreacted or be partially oxidized to form compounds (alde-
hydes, ketones, and organic acids) that are highly reactive atmospheric
pollutants that can corrode plant equipment. '

Catalytic incineration destruction efficiency is dependent on organic
composition and concentration, operating temperature, oxygen concentration,
catalyst characteristics, and space velocity. Space velocity is commonly
defined as the volumetric flow of gas entering the catalyst bed chamber
divided by the volume of the catalyst bed. The relationship between space
velocity and organic destruction efficiency is strongly influenced by
catalyst operating temperature. As space velocity increases, organic
destruction efficiency decreases, and as temperature increases, organic
déstruction efficiency increases. A catalytic unit operating at about
450 °C (840 °F) with a catalyst bed volume of 0.014 to 0.057 m3 (0.5 to 2
ft3) per 0.47 scm/s (1,000 scfm) of vent gas passing through the device can
achieve 95 percent organic destruction efficiency.37 Destruction
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efficiencies of 98 percent or greater can be obtained on some streams by
utilizing the appropriate catalyst bed volume to vent gas flow rate.

To ensure that the catalytic incinerator is operated and maintained
within design specifications, Sections 264.1033(f) and 265.1033(f) require
the owner/operator to monitor and inspect each catalytic incinerator
required to comply with the facility process vent emission rate limits by
implementing the following requirements:

J Install, calibrate, maintain, and operate according to the manu-
facturer's specifications a flow indicator that provides a record
of vent stream flow to the control device at least once every
hour. The flow indicator sensor shall be installied in the vent

stream at the nearest feasible point to the control device inlet,
but before being combined with other vent streams. .

e - Install a temperature monitoring device equipped with a continuous
recorder. The device shall be capable of monitoring temperature
at two locations, and have an accuracy of =1 percent of the

. temperature being monitored in degrees Celsius or 20.5 °C, which-
ever is greater. One temperature sensor shall he installed in the
vent stream at the nearest possible point to the catalyst bed ) *
inlet, and a second temperature sensor shall be installed in the
vent stream at the nearest feasible point to the catalyst bed
outlet.
Also, as with thermal inéineration, visible emissions from a catalytic
incinerator indicate incomplete combustion, }.e., inefficient operation.
5.3.2.4 Boilers or Process Heaters. Fired-process equipment or fur-
naces make up a ‘category that includes boilers, heaters, and incinerators.
Such equipment are employed in most chemical plants to provide heat‘conven—
iently, efficiently, and at the temperature level required. Indirect-fired
furnaces (boilers and process heaters) are those where heating media are
separated from process streams.

Industrial boilers are of two types. Fire-tube units are similar to
shell-and-tube heat exchangers with combustion gases flowing through the
 tubes. The center tube of the bundle, much larger than the rest, comprises
the combustion chamber. Flow reverses at the end of the bundle and passes
back through numerous smaller outer tubes. Efficient and compact, fire-tube
boilers are always shop fabricated. Steam pressures are limited by the
strength of the large cylindrical shell. These, of course, are less than

could be contained in smaller tubes. Thus, fire-tube furnaces are employed
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primarily for generating modest amounts of low-pressure saturated steam..
Because of geometry, the combust1on chamber and flue gas tubes are not
compatible with continuous cleaning. Th1s, in addition to a limited combus-
tion residence time, restricts fire-tube boilers to fuels no dirtier or less
convenient than residual oil. ' ’ ’

Wwater-tube boilers contain steam within the tubes while combustion
occurs in a boxlike open chamber. In large boilers, hundreds to thousands
of tubes, usually 7 to 12 cm (2.7 to 4.7 in.) in diameter, are installed
- side by side, forming the walls of the combustion chamber and of baffles
that control flow of and remove heat from combustion gases. In the combus-
tion area, known as the radiant section, gas temperatures drop from about
1,930 °C {3,506 °F) to 1,030 °C (1,886 °F). After combustion products have
been thus cooled by radiation to wall tubes, they pass at high velocity
through s]ots between more tubes suspended as large banks in the gas stream.
This is known as the convection section. In the radiant section, such
direct exposure to higher temperature gases. wou]d damage the tube metal.

Gas entering ‘the convection section at about 1 030 °C (1, 886 °F) leaves near
330 °C (626 °F). Tubes in the radiant section are normally filled with
c1rcu1at1ng, boiling liquid to avoid hot spots. When superheating is
desired, this occurs in the hot end of the convection system.

Because small tubes are capable of much higher pressures than is the
large shell of a fire-tube boiler, elevated steam pressures as well as
superheat are common in water-tube furnaces. Steam at 45 bar (652.7 psi)
pressure superheated to 400 °C (752 °F) is a typical maximum. “Saturated
process steam is also commonly generated at pressures of 17 and 33 bar
(246.6 and 478.6 psi) in water-tube boilers. Pressures lower than this are
impractical because of distribution piping costs. If lower pressure process
steam is needed in substantial gquantity (i.e., greater than 5 kg/s [11.023
1b/s]), it will probably prove practical to generate high-pressure steam at
45 bar (652.7 psi) and 400 °C (752 °F), pass it through an expansion turbine
to recover cheap power, and employ the exhaust for process needs. This is
known as cogeneration. '
| Because of the large, open combustion chambers, coal and wood fueling
is common in water-tube furnaces. F1yash‘and soot are cleaned from convec-
tion tubes by automatic "soot blowers" that direct h1gh -velocity steam or
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air jets against outer surfaces of tubes while the boiler is operating.
Water-tube boilers can be shop fabricated with heating duties up to

100,000 kJ/s (94,860 Btu/s). Modern units burning coal and wood or residual
0il are fitted with dust collectors for flyash removal.

Frequently, the need arises for process heat at temperatures above
those available from the systems .already described. In these situations and
even where an intermediate medium can be used, the process fluid itse]f is
passed through tube coils in a fired furnace. The process system may be
reactive, as with pyrolysis furnaces, which have been used extensively to
thermally crack hydrocarbohs for ethylene and propylene manufacture. The
process stream may be nonreactive as well. Such is the case when a fired
furnace is used as a reboiler in the distillation of heavy petroleum
liquids. ‘ ,

 Boilers and process heaters ﬁan be designedlas control devices to limit
organic emissions by incorporating the vent stream (e.g., distillation) with.
the inlet fuel, or by feeding the stream into the boiler or prdcess heater
through a separate burner. These devices are most applicable where high
vent stream heat recovery potential exists.

The primary purpose of a boiler is to geﬁérate steam. Process heaters
are applied within a TSDF for a variety of reasons including preheating and
reboiling for some distillation operations. Both devices are important to
the operation of a TSDF, and as a result only streams that are certain not
to reduce the device's performance or reliability -warrant use of a boiler or
process heater as a combustion control device. Note: Boilers and process
heaters can be used without a RCRA permit only if they burn gases, not
hazardous waste liquids (not even hazardous waste liquids coming from an air
vent). Variations in vent stream flow rate and/or heating value could
affect the heat output or flame stability of a boiler or process heater and
should be considered when using these combustion devices. Performance or
reliability may be affected by the presence of corrosive products in the
vent stream. Because these compounds could corrode boiler or process heater
materials, vent streams with a relatively high concentration of halogenated
or sulfur-containing compounds are usually not combusted in boilers or
process heaters. When corrosive organic compounds are combusted, the flue
gas temperature must be maintained above the acid dewpoint to prevent acid
deposition and subsequent corrosion from occurring.
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, The introduction of a distillation vent stream into the furnace of a
boiler or heater could alter the heat transfer characteristics of the
furnace. ' Heat transfer characteristics are dependent on the flow rate,
heating value, and elemental composition of the distillation vent stream, as
well as the size and type of heat generating unit being used. Often, there
is no significant alteration of the heat transfer and the organic content
of the distillation stream can, in some cases, lead to a reduct1on in the
amount of fuel required to achieve the desired heat production. In other
cases, the change in heat transfer characteristics after introduction of the
distillation stream may adverse]y'affect the performance of the heat gener-
ating unit and increase fuel requirements. If for a given distillation vent
stream increased fuel is required to achieve design heat production to the
degree that equipment damage (e.g., tube failure due to local hot spots)
'might result, then heat-generating units would not be applicable as an
organic control device for that vent stream. In addition to these relia-
bility problems, potential safety problems are-associated with ducting
distillation vents to a boiler or process heater. Variation in the flow
rate and organic content of the vent stfeam}cou]d, in some cases, lead to
explosive mixtures that could cause extensive damage. Another related
problem is flame f]uftering,that could result from these variations.

When .a boiler or process heater is.applicable and available, either is
an excellent control device because each can provide at least 98 percent
destruction of organics. However, to ensure a control efficiency of 98 .
percent, the waste must be introduced into the flame zone. Temperatures are
highest at the flame zone, and combustion kinetics are much more rapid,
resulting in high destruction efficiencies. In addition, near complete
recovery of the vent stream heat content is possible.

The control efficiency or organic vapor removal efficiency can be
determined at any given time as follows:

M, - M 4 | '
"ﬁ;"‘ = Epi Ep x.100 = % Removal , (5-9)
where:

M; = Inlet organic mass. flow rate, 1b/h,
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Qutlet organic mass flow rate, 1b/h,

Mo

ER = Organic vapor removal/control efficiency.

1. Monitor the concentration of the inlet airstream and the outlet
airstream together with the volume flow rate and convert to a mass
flow rate.

2., Place the mass flow rate values into the equation for
instantaneous remova] efficiency (see above).

For an average removal efficiency over a defined time interval t, the
concentration of the inlet and outlet airstreams should be monitored over
the time interval t and averaged by extrapolation or time integration.'

The parameters that affect the efficiency of a thermal incinerator
(e.g., boilers and process heaters) are the same parameters that affect the
efficiency of these devices when they function as air po1ﬂut1on control
. devices. These parameters are temperature res1dence t1me inlet organic
concentration, compound type, and flow regime (m1x1ng) Accordingly, to
ensure that the boilers or process heaters are maintained within design
specifications, Sections 264.1033(f) and 265.1033(f) require the owner/oper-
ator to monitor, inspect, and maintain each boiler or process heater '
required to comply with facility process vent emission rate limits by imple-
menting the following requirements: .

. Install, calibrate, maintain, and operate according to the manu-
facturer's specifications a flow indicator that provides a record
of vent stream flow to the control device at least once every
hour. The flow indicator sensor shall be installed in the vent

stream at the nearest feasible point to the control device inlet,
- but before being combined with other vent streams.

. For boilers or process heaters having a design heat input capacity
less than 44 MW, install a temperature monitoring device equipped
with a continuous recorder. The device shall have an accuracy of
=1 percent of the temperature being monitored in degrees Celsius
or +0.5 °C, whichever is greater. The temperature sensor shall be
installed at a location in the furnace downstream of the combus-
tion zone.

. For boilers or process heaters having a design heat input capacity
greater than or equal to 44 MW, install a monitoring device
equipped with a continuous recorder to measure a parameter that
demonstrates good combustion operating practices are being used
(e.g., concentration of CO, 02, hydrocarbons). :
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5.3.3 Adsorption ‘ Co.
Adsorption is a mass-transfer operation invélving interaction between

gaseous and solid-phase components. The gas-phase (adsorbate) surface is
captured on the solid-phase (adsorbent) surface by physical or chemical
adsorption mechanisms. Physical adsorption is a mechanism that takes place
when intermolecular (van der Waals) forces attract and hold the gas mole-
cules to the solid surface.38 Chemisorption occurs when a chemical bond
forms between the gas- and solid-phase molecules. A physically adsorbed
molecule can readily be removed from the adsorbent (under suitable tempera-
ture and pressure cond1t1ons), while the removal of a chem1sorbed component
is much more difficult.

The most commonly encountered industrial adsorpt1on systems use acti-
vated carbon as the adsorbent. Activated carbon is effective in capturing
_’certain organic vapors by the physical adsorption mechanism. However, '
activated carbon has a finite adsbrption capacity. When the carbon becomes .

saturated (i.e., all of the carbon surface is covered with organic mate-
rial), there is no further organic removal; all vapors pass through the
carbon bed. At this point (referred to as "breakthrough"), the organic
compounds must be removed from the carbon before adsorption-can resume.
This process is called desorpt1on or regenerat1on The organics may be
released for recovery by regeneration of the adsorption bed with steam.

Oxygenated adsorbents such as silica gels, diatomaceous earth, alumina,
or synthetic zeolites exhibit a greater selectivity than activated carbon
for capturing some compounds. These adsorbents have a strong preferential
affinity for water vapor over organic gases and would be of little use for
the high moisture gas streams from some distillation vents.39

The two basic configurations for carbon adsorption systems are regen-
erative and nonregenerative systems. In regenerative systems, fixed-bed
carbon adsorbers are used for controlling continuous, organic gas streams
with flow rates ranging from 30 to over 3,000 m3/min- (1,000 to over 100, 000
ft3/min). The organic concentration can be as low as several parts per
billion by volume (ppbv) or as high as 25 percent of the lower explosive
1imit of the vapor stream constituents. Fixed-bed carbon adsorbers may be
operated in either intermittent or continuous modes. For intermittent
operation, the adsorber removes organics only during a specific time period.
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Intermittent mode of operation allows a single carbon bed to be used because
it can be regenerated during the off-1ine periods. For continuous opera-
tion, the unit is equipped with two or more carbon beds so that at least one
bed is always available for adsorption while other beds are being regener-
ated. In nonregenerative systems, the spent carbon is replaced with fresh
carbon and is disposed of or reactivated off-site for eventual reuse.
Nonregenerative systems (e.g., carbon canisters) are applicable for control-
ling organic emissions that are expected to vary in types of organics and
concentrations and to occur at relatively low total mass rates. Carbon
canisters typically consist of a 0.21-m3 (55-gal) drum with inlet and outlet
pipe fittings. A typical canister unit is filled with 70 to 90 kg (150 to
200 1b) of activated carbon. Use of carbon canisters is limited to :
controlling low-volume gas streams with flow rates less than 3 m3/min

(100 ft3/min). Carbon cannot be regenerated'direct1y in the canister. Once
the activated carbon in the canister becomes saturated by the organic ‘
vapors, the carbon canister must be removed and replaced with a fresh carbon
canister. The spent carbon canister is then recycled or discarded depenéing
on site-specific factors.

The design of a carbon adsorption system depends on the chemical char-’
acteristics of the organic compound being recovered, the physical properties
of the vent gas stream (temperature, pressure, and volumetric flow rate),
and the physical properties of the adsorbent. The mass flow rate of organic
from the gas phase to the surface of the adsorbent (the rate of capture) is

directly proportional to the difference in organic concentration betweén the

gas phase and the solid surface. In addition, the mass flow rate of organic
is dependent on the adsorbent bed volume, the surface area of adsorbent
available to capture organic, and the rate of diffusion of organic through
the gas film at the gas- and solid-phase interface. Physical adsorption is
an exothermic operation that is most efficient within a narrow range of
temperature and pressure. A schematic diagram of a typical fixed-bed,
regenerative carbon adsorption system is given in Figure 5-14. The process
vent gases are filtered and cooled (1) before entering the carbon bed. The
inlet gases to an adsorption unit are filtered to prevent bed contamination.
The gases are cooled to maintain the bed at optimum operating temperature
and to prevent fires or polymerization of the hydrocarbons. Vapors entering
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Figure 5-14. Two-stage regenerative adsorption system.
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the adsorber stage of the system (2) ‘are passed through the porous activated
carbon bed. :

Adsorption of inlet vapors occurs in the bed until the activated carbon
is saturated with organics. The dynamics of the process may be illustrated
by viewing the carbon bed as a series of layers or mass-transfer zones (3a,
b, ¢). Gases entering the bed are highly adsorbed first in zone (a).
Because most of the organic is adsorbed in zone (a), very little adsorption
takes place in zones (b) and (c). Adsorption in zone (b) increases as zone
(a) becomes saturated with organics and proceeds through zone (c). When the
bed is completely saturated (breakthroughj, the incoming organic-laden vent
gases are routed to an alternate bed while the saturated carbon bed is
regenerated. .

Typica11y, the duration of the adsorption cycle varies considérab]y
depending on the solvent being reclaimed and its regeneration character1s-
tics. To maximize performance of the carbon adsorber, the adsorpt1on cycle
duration should be extended to just below the breakpoint of the bed. The
bed's breakthrough can be determined by using organic vapor analyzers simul-
taneously on the inlet and outlet streams of the adsorber bed. Breakthrough
history can be determined on the particular process being controlled, then
the regenerat1on of the bed can be started only when absolutely necessary.

Regeneration of the carbon bed is accomplished by heating the bed or
applying vacuum to draw off the adsorbed gases. Low-pressure steam (4) is
frequently used as a heat source to strip the adsorbent of organic vapor.
The steam-laden vapors are then sent to a condenser (5) and on to some type
of solvent recovery system (6). The regenerated bed is put back into active
service while the saturated bed is purged of organics. The regeneration
process may be repeated numerous times, but eventually the carbon must be
replaced.

The system variables that influence carbon adsorption system perform-
ance include temperature, pressure, gas velocity, bed depth, humidity, and
presence of contaminants in the gas stream. For physical adsorption
processes, the capacity of an adsorbent decreases as system temperature
increases. Adsorption capacity increases with an increase in the partial
pressure of the vapor, which is proportional to the total pressure of the
system. Residence time in the bed is a function of gas velocity. Capture
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efficiency, the percentage of organics removed from the inlet gas stream by
the adSorbent, is directly related to residence time. Gas velocity can be
determined for a given volume of contaminant gas as a function of the
diameter of the adsorber.

Providing a sufficient bed depth is very important .in achieving effi-
cient organic removal. If the adsorber bed depth is shorter than the
required mass transfer zone (MTZ), breakthrough will occur immediately, thus
rendering the system ineffective. The MTZ is a function of six factors:
the adsorbent particle size, gas velocity, adsorbate concentration, fluid
properties of the gas streah, temperature, and pressure of the system.’ MTZ
can be estimated from experimental data as follows:

MTZ = ‘T'%‘Xg 0[1 - gg] - (5-10)

where:
'D = Bed depth, m

Cg = Breakthrough capacity, % (may be obtained from carbon suppliers
in some cases; usually determined experimental]y)

Csg = Satdfétion capacity, % (may be obtained from the carbon
* supplier) '

Xg - =.Degree of saturation in the MTZ, % (usually asSumed to be 50
percent) :

MTZ Length'of MTZ, m.

Actual bed depths are usually many times the MTZ to allow for adequate cycle
times. ,

Activated carbon preferentially adsorbs nonpolar hydrocarbons over
polar water vapor. However, at relative humidities over 50 percent, water
molecules will begin to compete with the hydrocarbon molecules for adsorp-
tion sites. Consequently, the carbon bed working capacity is decreased.
Above an organic concentration of 1,000 ppm, high moisture does not signif-
icantly affect performance. Thus, obtaining good adsorber performance for
gas streams with a high relative humidity (i.e., >50 percent) and low
organic concentration (<1,000 ppm) requires preconditioning the gas stream
upstream of the carbon bed. This can be accomplished using a dehumidifica-
tion system, instaliing duct burners to heat the gas stream, or diluting the
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.gas stream with ambient air. 1In addition, contaminants such as particu-
lates, entrained liquid droplets, and organic compounds with high boiling
points can also reduce adsorber efficiency.

Carbon bed operating temperature can also affect carbon adsorber
performance. Excessive bed temperatures can result due to the release of
heat from exothermic chemical reactions that may occur in the carbon bed.
Ketones and aldehydes are especially reactive compounds that exothermicﬁ]]y
polymerize in the carbon bed. If temperatures rise too high, spontaneous
combustion will result in carbon bed fires. To avoid this problem, carbon
adsorbers apblied to gas streams containing these types of compounds must be
carefully designed and operated to allow sufficient airflow through the bed
to remove excess heat. |

In determining the control efficiency for'a carbon adsorption system,
the entire system must be considered. If the carbon adsorption system is
nonregenerative, the control efficiency or organic vapor removal efficiency
can be determined at any given time as follows:

Mi-MO
-—iﬂ___ =Ep i Eg x 100 = % Bemova] , - (5-11)
where: )
M; = Inlet organic vapor mass flow rate, 1b/h
Mo = Outlet organic vapor mass flow rate, 1b/h

ER = Organic vapor removal/control efficiency.

1. Monitor the inlet airstream and the outlet airstream simultan-
eously. '

2. Place the mass flow rate values into the equation for instan-

taneous removal efficiency.

For an average removal efficiency over a defined time interval t, the
mass flow rate of the inlet and outlet airstreams should be monitored over
the time interval t and averaged by extrapolation or time integrat%on. If
the carbon adsorption system is regenerative, and regeneration is conducted
on-site, the control efficiency can be calculated as follows:

5-52




Mi'(Mol""Moz) .
M; = Eg ; ER x 100 = % Removal ,

= Inlet organic vapor mass flow rate, 1b/h

Qutlet orgahic vapor mass flow rate, 1b/h

- Qutlet organic vapor mass flow rate of uncondensed vapor from
regeneration, 1b/h

= Qrganic vapor removal/contro] efficiency.

7 gas-phase carbon adsorption applications, a fixed- bed regenerable
carbon adsorption system typically involves two separate steps. The first
is the adsorption step where the organic (adsorbate) is adsorbed onto the

- surface of the activated carbon. (adsorbent). The second step is where the

adsorbate is removed from the carbon (desorption) and recovered for reuse.
Both of these steps are equally important in the overall process, and any
organics released to the atmosphere in either step must be accounted for and
included in the control device efficiency determination. For example,
" regeneration or desorption is usually accomplished by passing steam through
the bed cduntercurrent to the vent stream flow. Regeneration can aléovbe
accomplished by applying heat to burn the adsorbate. When steam is used in
_the regeneration process, the steam carries the desorbed organics from the
bed and is then condenséd ‘and decanted. Any organics that pass through the
condenser (i.e., not condensed) and are vented to the atmosphere should be
quantified and accounted for in the efficiency determination of the overall
carbon adsorption system. Also, if there are organics in the aquedus phase
of the steam condensate that go untreated and eventually escape to the
atmosphere, these too must be accounted for in the control device efficiency
determination. The TSODF owner/operatdr is expected to ensure that organic
emissions resulting from regenera{ion‘are also contro]]ed and that condensed
organic waste is properly disposed. | v

Emission source test data for full- s1zed fixed- bed carbon adsorbers
operating in industrial app11cat1ons has been compiled by EPA for a study of
carbon adsorber performance.40 The'ana]ysis of these data supports the
conclusion that for well-designed and operated carbon adsorbers, continuous
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organic removal efficiencies of at least 95 percent are achievable over Tong
periods. Several units have been shown to continuously achieve organic
"removal efficiences of 97 to 99 percent. An equivalent level of performance
is indicated by results of emission source tests conducted on carbon
canisters. '

To ensure that the carbon adsorption system is operated and maintained.
within design specifications, Sections 264.1060(f) and 265.1060(f) require
the owner/operator to monitor, inspect, and maintain each carbon adsorp;ion
system required to comply with facility process vent emission rate limits by
implementing the following requirements:

] Install, calibrate, maintain, and operate according to the manu-
facturer's spec1f1cat1ons a flow indicator that provides a record
of vent stream flow to the control device at least once every
hour. The flow indicator sensor shall be installed in the vent

stream at the nearest feasible point to the control device 1n1et
but before being combined with other vent streams. ‘

For carbon adsorption systems that regenerate the carbon bed
directly in the control device such as a fixed-bed carbon
adsorber, install a monitoring device equipped with a continuous
recorder to measure the concentration level of the organic

compounds in the exhaust vent stream from the carbon bed; or

Install a monitoring device equipped with a continuous recorder to
measure a parameter that demonstrates the carbon bed is regener-
ated on a regular, predetermined time cycle.

For a carbon adsorption system in which the carbon bed is regener-
ated directly on-site in the control device such as a fixed-bed
carbon adsorber, the owner/operator is to replace the existing
carbon in the control device with fresh carbon at a regular,
predetermined time interval that is no longer than the carbon
service life established as a requ1rement of Section
270.25(e) (3) (vi).

For a carbon adsorption system in which the carbon bed is not
regenerated directly on-site in the control device such as a
carbon canister, replace the existing carbon in the control device
with fresh carbon on a regular basis by using one of the following
procedures:

-~ Monitor the concentration level of the organic compounds in
the exhaust vent stream from the carbon adsorption system on
a regular schedule, and replace the existing carbon with
fresh carbon immediately when carbon breakthrough is indi-
cated. The monitoring frequency shall be at an interval no




greater than 10 percent of the tlme required to consume the
total carbon working capacity established as a requ1rement of
Section 270.24(e)(3) (vii).

-- Replace the existing carbon with fresh carbon at a regular,
predeterm1ned time interval that is less than the design
service life of the carbon estab11shed as a requ1rement of
‘Section 270.24(d) (3)(vii).

The amount of organ1c recovered from the regenerated bed as a function of
cycle time provides a secondary jndicator of system eff1c1ency and must be

monitored.

5.4 CONTROL DEVICE DESIGN CONSIDERATIONS REQUIRED BY THE REGGLRTION

Design analysis for air pollution control equipment is performed for a
variety of reasons, including (1) to anticipate compliance with applicable
air pollution codes, (2) to estimate performance of existing control equip-
ment, (3) to evaluate the feasibility of a proposed equ1pment design, or
(4) to assess the effect of process modification on control equipment
performance. Regardless of the reason for conduct1ng the design analysis,
air pollution control systems are usua]]y designed to control emissions at a
‘minimum cost with maximum reliability. - The basic tradeoffs invoive
decisions between collection efficiency (the percentage reduction in
pollutant concentration between the inlet and outlet of the control device),
installation cost, and operating cost.

Air pollution control equipment is often des1gned spec1f1ca11y for the
source on which it is installed. The regulation requires that a design
analysis be both conducted and documented through engineering calculations,
vendor certification and/or emission testing (Sections 264.1035(b) (4)).
~ The design analysis must establish values for certain key operating param-
eters that would be indicative of the control device operating at design
efficiency. The regulation then specifies operating limits for these key
operat1ng parameters based on the design values established during the de-
sign analysis (Sections 264. 1035(b)(4)(111)(A) -(G) and 265. 1035(b)(4)(111)
(A)-(G)). The owner/operator must then report when any monitored key.
parameter exceeds these limits for more than 24 hours (see Chapters 7.0 and
8.0 for details on'and a discussion of the monitoring and recordkeeping
requirements of the regulation). The key operating parameters that must be
established during the design analysis are as follows: )
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. Thermal Incinerator--The design minimum and average tempera-
Ture in the combustion zone and the combustion zone residence
time.

. Catalytic Incinerator--The design minimum and average temper-
ature across the catalyst bed inlet and outlet.

. Boiler or Process Heater--The design minimum and average
flame zone temperatures, the flame zone residence time, the
description of method and location where the vent stream is
introduced into the flame zone.

. Flare--Operating limits for key operating parameters have
already been determined for flares (see Sections 264.1033(d)
and 265.1033(d)); therefore, no design analxsis is required.

o Condenser--The design outlet organic concentration level, the
design average temperature of the condenser exhaust vent
stream, the design average temperature of the coolant fluid
at the condenser inlet and outlet. ‘

e ° (Carbon Adsorption System (Regenerative)--Design exhaust vent
stream organic compound concentration level, the number and
capacity of carbon beds, the type and capacity of carbon
beds, the type and working capacity of activated carbon beds,
design total steam flow over the period of each complete
carbon bed regeneration cycle, the duration of the carbon bed
steaming and cooling/drying cycles, the design carbon bed
temperature after regeneration, the design carbon bed regen-
eration time, and the design service 1ife of carbon.

. Carbon Adsorption System (Nonregenerative)--The design outlet
organic concentration level, the capacity of carbon bed, the
type and working capacity of activated carbon, and the design
carbon replacement interval based on the total carbon working
capacity of the control device and source operating schedule.

Other operating parameters are required by the regulation to be
considered during the design analysis. However, the regulation does not
require design values for these parameters:to be established. These
operating parameters are the same for all the control devices and-are as
follows: vent stream composition, constituent concentrations, and flow
rate. The condenser and carbon adsorber both have two additional param-
eters, relative humidity and temperature, that also must be considered in
the design analysis. Appendix F provides design checklists of all required
operating pa}ameters for carbon adsorption, condensers, combustion devices,
and flares.
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. Numerous procedures are used to design air pollution control systems.
These procedures range in difficulty from shortcut "rules of thumb" to in-
depth design procedures based on pitot plant data. The "rules of thumb" in
the following paragraphs can be applied when reviewing combustion and »
noncombustion control device designs and can be used to "red flag”
parameters that appear out of the ordinary.

5.4.1 Heat Exchanger Rules of Thump41-43

1. Corrosive fluids are usually passed on ihe tube side.

- 2. High-bressure fluids uéuélly pass on the tube side. Plate
exchangers are not recommended for a pressure above 10 bar.

3.- Fouling or scaling fluids are placed on the tube side of fixed-
tube exchangers. 1f deposits can be removed by high-velocity
steam or water jets, fouling fluids may also pass on the shell
side of exchangers that can be exposed for cleaning.

4. High-viscosity fluids are usually placed in the shell side of
: conventional shell-and-tube exchangers. Plate excharigers are
attractive for such service. For viscosities greater than 1.

Pa » s, scraped-wall exchangers are attractive.

5. Condensihg vapors are usually placed en the shell side.

6. Determine exchanger duty from an energy balance on‘one side.
Allow up to 10 percent losses depending on shell-side temperature.

7. Approach AT's (mean temﬁerature difference) are approximately
10 °C (18 °F) for liquids or systems with high heat transfer
coefficients. . , o .

8. . Approach AT's (mean temperature difference) are appfoximate]y
50 °C (90 °F) for gases or systems with Tow heat transfer
coefficients.

9. Pressure drops are approximately b.2 to 0.6 bar for liquid
heating, cooling, or boiling. For condensation or heat transfer .
to or from gases, pressure drops are approximately 0.1 bar.

10. The EPA has published guidelines that provide condenser outlet gas
temperatures that should not be exceeded when condensing organics
with certain vapor pressures (see Table 5-3). These guidelines
are useful as an indicator of condenser performance but it must be
noted that the guidelines 'do not account for the molecular weight
or initial concentration of the organic to be condensed, each of

 which has great bearing on how much organic is condensed. For
example, if the organic concentration is higher than the satura-

tion concentration at the condensing temperature, condensation is

. 5-57




TABLE 5-3. RECOMMENDED OUTLET GAS TEMPERATURES

1. =25 °C when condensing VOC of vapor pressure
>40 kPa (5.8-psia)d

2. =15 °C when condensing VOC of vapor pressure
>20 kPa (2.9 psia) ,

3. 0 °C when condensing VOC of vapor pressure >10 kPa
(1.5 psia)

4. 10 °C when condensing VOC of vapor pressure >7 kPa
(1.0 psia)

5. 25 °C when condensing VOC of vapor pressure
- >3.5 kPa (0.5 psia)

aVapor pressures as measured at 20 °C.

Source: U.S. Environmental Protection Agency.
Control of Volatile Organic Emissions from
- Manufacture of Synthesized Pharmaceutical
Products. OAQPS Guideline Series. -Publica-
tion No. EPA-450/2-78-029. December 1978.
p. 1-5.

expected to occur; however, if the initial concentration is below
the saturation concentrat1on, 1ittle or no condensation is
expected.

5.4.2 Adsorption Rules of Thumb

1.

Adsorber temperatures are usually kept below 55 °C (130 °F); 1n1et“
gas temperature should not exceed about 37.7 °C (100 °F) for
sustained operations.

Some adsorbents will remove water vapor molecules as well as
molecules of the contaminated gas. Carbon systems should be
operated at relative humidities of 50 percent or less.

A1l particulate matter larger than about 5 sm in size should be
removed before the gas enters the adsorber in a regenerable
system.

Solvents should have a boiling point less than 260 °C (500 °F) so
that they may be readily str1pped from the -adsorbent by the Tow-
pressure steam.

To achieve 90 percent or greater capture efficiency, most carbon
adsorption systems are designed for a maximum airflow velocity of
30 m/min (100 ft/min) through the adsorber. A lower 1imit of at
least 6 m/min (20 ft/min) is maintained to avoid flow d1str1but1on
problems such as channeling.
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Pressure drops in fixed carbon beds normally range from 750 to
3,730 Pa (3 to 15 in. H20) depending on the gas velocity, bed
depth, and carbon particle size. . -

The optimum steam requirement for thermal swing regeneration
usually ranges from 0.25 to 0.35 kg of steam/kg (0.55 to 0.77 1b
of steam/1b) of carbon. Steam in these systems is usually

supplied at pressures ranging from 21 to 103 kPa (3 to 15 psig).

Max imum bed;depth for a fixed horizontal bed is recommended as

1.2 m (4 ft). The maximum adsorbent depth of 1.2 m (4 ft) is
based on pressure drop considerations.

Horizontal flow adsorbers are used for larger flow rates.

 Adsorbers of this type are manufactured as a_package system

capable of handling flow rates up to 1,150 m3/s (40,000 cfm).

5.4.3 Combustion.Device Rules of‘Thumb

‘1.

Therma1~incinerators generally operate at 700 to 820 °C (1,300 to
1,500 °F) with residence times of approximately 0.1 to 0.6 s.

.Test results and combustion kinetics analyses indicated that

thermal vapor incineration destroys at least 98 percent of
nonhalogenated organic compounds in the vapor stream at a
temperature of 870 °C (1,600 °F) and a residence time of 0.75
seconds.#4 I the vapor stream contains halogenated compounds, a

- temperature of 1,100 °C (2,000 °F) and a residence time of
. 1 second is needed to achieve a 98-percent destruction

efficiency.4> . .

Catélytic incinerators generally operate-at 370 to 480 °C (700 to
900 °F) with residence times of a few hundreths of a second.

Process boilers are normally designed to operate in excess of

"~ 980 °C (1,800 °F) with a flue gas residence time of 0.5 to 3.0 s.

Pressure drops in catalytic incinerators normally range from 62 to
125 Pa (0.25 to 0.5 in. H20).

Typical gas velocities for catalytic incinerators range from 20 to
200 feet per second (fps) (6 to 60 m/s).

Incinerator warmup usually begins with an outlet temperature of

93.3 °C (200 °F). This temperature is then held for 1 h. There-
after, the outlet temperature is increased at the rate of 93.3 °C
(200 °F) per hour until an outlet temperature of 315.5 °C (600 °F)

is reached. Then the outlet temperature may be increased at the

rate of 93.3 to 204.4 °C (200 to 400 °F) per hour until the final

‘operating temperature is reached.

Typical maximum flare capacity is asrfollowsi ground flare, 80 to
100 thousand 1b/h; and elevated flare, 1,000 to 2,000
thousand 1b/h.
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5.5 ADDITIONAL CONTROLS FOR PROCESS VENTS .

Permit writers, through the omnibus permitting authority of Section
270.32, are allowed to require emission controls that are more stringent
than those specified by a standard on a case-by-case basis. This authority
could be used in situations where the permit writer deems there is an
unacceptably high risk after application of controls required by an emission
standard. - ' -

Guidance to help permit writers identify facilities that would poten-
tially have high residual risk due to air emissions is being prepared by
EPA. This section provides a general discussion of the controls available
for process vents (i.e., condensers, carbon adsorbers, flares, incinerators,
boilers, and process heaters) that would result in control levels more
stringent 'than the level achieved under the requirements of Subpart AA of
Parts 264 and 265. '

5.5.1 Condensers

Control devices involving vapor recovery (e.g., condensers) must be
designed and operated to recover the organic vapors vented to them with an
efficiency of 95 percent in order to satisfy the requirements of Subpart AA
of the standards unless the total organic emission limits of Sections
264.1032(a) (1) and 265.1032(a) (1) for all affected process vents can be
attained at efficiencies less than 95 percent. The regulation requires that
the design outlet organic concentration level, the design average tempera-
ture of the condenser exhaust vent stream, and the desigh average tempera-
ture of the coolant fluid at the condenser inlet and outlet be established
in addition to the vent stream flow rate and coolant and exhaust vent
temperature or concentration of organics in the exhaust vent being moni-
tored. This is to ensure that the condenser is operated and maintained
within design specifications and is therefore achieving an efficiency of 95
percent. ,

Additional control greater than the 95 percent required by the regula-
tion can also be achieved in some situations. Condenser efficiency is
dependent on both the concentration and volatility of organics present-in
the vent stream. Compounds having lower volatilities tend to condense more
readily than those of higher volatility. As a result, higher efficiencies
are obtainable with vent gas streams containing the less volatile organic
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compounds. The efficiency of a condenser is directly related to the
concentration of the inlet veht gas stream. In general, as the concen-
tration increases, the efficiency of the condenser also increases. Con-
versely, low concentrations also result in Tow eff1c1enc1es (See Appendix
E for an analysis of the effect of concentration on efficiency.) Therefore,
any .additional control beyond that set.forth by the standard to achieve 95
percent control efficiency must be determined on a case-by-case basis only
and will depend on the vent gas organic concentration and volatility of the
constituents "in the vent stream. '
5.5.2 Flares | |

Flaring, unlike heaters, boi1ers' and incinerators in which combustion
takes place in an enclosed chamber, is an open combustion process. For this
‘reason, it is very difficult and economically impracticable to measure
emissions from a flare. A standard of performance is therefore not feas1b1e "
for a flare. Subpart AA of the standard, however, does require that certain
conditions be met for process vent streams using flares in order to achieve
an efficiency of 95 percent or greater. These conditions are stated in
Sections 264.1033 and 265.1033 of the regulat1on. Because these conditions
were generated from test data that show flares meeting certain cond1t1ons
achieve 98 percent emission reduction, it is very 11ke]y that an owner or
operator who operates a flare to meet the conditions of Section 264.1033 and
265.1033 will ach1eve 98 percent destruction efficiency. It should be
noted, however, that the’ conditions established from available test data are
-the only conditions for which EPA has data supporting that flares achieve 98
percent emission reduction. ' ‘
5.5.3 Thermal Incineration .

The process vent rules require that a design  analysis be conducted on
control devices (i.e., thermal and catalytic incinerators) to establish key
6perating parameters indicative of a control efficiency of 95 percent or
greater. In the case of a thermal incinerator, the key operating parameters
that must be estab11shed are the design minimum and average temperature in
the combustion zone and the combustion zone residence time. The regulation
also requires that the vent stream flow rate as well as the temperature '
downstream of the combustion zone be monitored to ensure that the thermal
incinerator is being operated within design specifications and therefore
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achieving a destruction efficiency of 95 perceht*or greater (see Sections
264.1033 and 265.1033 as well as Sections 264.1035 and 265.1035, respec-
tively, for monitoring requirements and key operating parameters for
catalytic incinerators). The level of control requlred by the standards
does not result in the highest level of emission control that could: be
achieved by thermal incinerators. For example, all new incinerators can
ach1eve at least 98 weight percent reduction in total organics (minus
methane and ethane), provided that the total organic concentration (minus
methane and ethane) of the proceés vent stream being incinerated is greater
than approximately 2,000 ppmv (volume, by compound). However, the inlet
stream composition greatly affects the maximum achievable destruction
efficiency. Much -slower combustion reaction rates occur at lower inlet
concentrations; therefore, the maximum achievable destruction efficiency
decreases as inlet concentration decreases. In summary, additional control
greater than the 95 percent required by the regulation can be accomp11shed
by thermal incinerators through proper design, but the inlet organic concen-
tration of the thermal incinerator feed steam must be maintained at greater
than 2,000 ppmv.
5.5.4‘ Boilers and Heaters

In the case of boilers and process heaters, the regulation requires
that a 95-percent organic reduction be achieved. In addition, the regula-
tion requires that this reduction be validated by establishing key operating
parameters in the design of the boiler or process heater and”by monitoring
certain parameters to ensure the design specification is being maintained.
These key operating parameters are the design and average flame zone
temperatures, the flame zone residence time, and the description of method
and location where the vent stream is introduced into the flame zone. The
parameters that are required to be monitored are the vent stream flow rate
into the control device and the temperature downstream of the combustion
zone (if the design heat input capacity is less than 44 MW) or a parameter
that demonstrates good combustion operating practices are being used (if the
design heat input capacity is greater than 44 MW). Once these design opera-
ting parameters have been established and the specified operating péfameters
have been monitored, emission reductions of 95 percent, as required by the
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“standard, can be expected for the boiler or process heater. However,
greater contro] than that required by the regulation can be obtained.

Boilers and process heaters can achieve a 98 weight percent reduction,
provided that the waste stream is introduced into the flame zone where
temperatures are highest. Because higher temperatures are present in the
flame zone, more rapid combustion k1net1cs also occurs in the flame zone.

As a result, higher destruction efficiencies are attainable. In fact,
greater than 98 percent destruction efficiencies have been demonstrated in
tests of the combustion of ofganic compounds burned as fuels in boilers and .
process heaters. Additional control greater than the 95 percent required by
the regulation can be accomplished, but the vent stream must be introduced
into the flame zone.

5.5.5 Carbon Adsorption

Subpart AA of the"reQu]ation requires that carbon adsorbers achieve a
'confrql efficiency of 95 percent unless the total organic emission limits of
Sections 264.1032(a)(1) and 265.1032(a) (1) for all affected process vents
can be attained at efficiencies less than 95 percent. Subpart AA- also
requires that this performance standard be demonstrated by conducting a
design analysis in which values are established for key operating parameters
that would be indicative of the carbon adsorber operating at the design
efficiency. For regenerat{ve carbon adsorption systems, the key operating

parameters are design exhaust vent stream organic compound concentration
level, the number and cépacity of carbon beds, the type and capacity of
carbon beds, the type and working capacity of activated carbon beds, design
total steam flow over the period of each complete carbon bed regeneration
cycle, the duration of the carbon bed steaming and cooling/drying cycles,
the design carbon bed temperature‘affer regeneration, the design carbon bed
regeneration time, and the design service 1ife of carbon. For nonregenera-
tive carbon adsorption systems, the key operating parameters are the design
outlet. organic concentration level, the capacity of carbon bed, the type and
working capacity of activated carbon, and the design carbon replacement
interval based on the total carbon working capacity of the control device
and source operating schedule. '

To ensure that the carbon adsorption system is operated and maintained
within these design spec1f1cat1ons, the regulation also requires the
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monitoring of the vent stream flow rate, the concentration of organics in
the exhaust vent, and a parameter that demohstrates that the bed is
regenerated on a regular basis (for automatic regeneration) or that the bed
is replaced on a regular basis. After the design analysis has been
coriducted and the carbon adsorber has satisfied the monitoring requirements,
emission reductions of 95 percent can be expected. As for additional
control using carbon adsorbers, the current evaluation of this control
technique indicates that 95 percent is the best short- and Tong-term
efficiency that can be expected on an industrywide basis. Therefore, no
recommendation for higher efficiencies can be made. That is not to say,
however, that higher efficiencies are ‘unobtainable in certain circumstances
at individual facilities.

5.6 REFERENCES

1. . Perry, R. H. (ed.). Chemical Engineers' Handbook. 5th ed.
New York, McGraw-Hill Book Co.:, 1973. p. 13-50 through 13-55.

2. Exner, J. H. Detoxification of Hazardous Waste. Ann Arbor, MI,
Ann Arbor Science, 1980. p. 3-25.

3. Metcalf and Eddy, Inc. Briefing: Technologies Applicable to
Hazardous Waste. Prepared for U.S. Environmental Protection
Agency. Cincinnati, OH. May 1985. Section 2.9.

4, Allen, C. C., et al. (Research Triangle Institute). Field Evalua-
. tions of Hazardous Waste Pretreatment as an Air Pollution Control
Technique. Prepared for U.S. EPA/ORD/HWERL. Cincinnati, OH.
Contract No. 68-03-3253. March 31, 1987. p. 23.

5. Luwa Corporation.  Product Literature--Luwa Thin-Film Evaporat1on

Technology. P.0. Box 16348, Charlotte, NC 28216.

6. U.S. EPA/ORD/IERL. Process Design Manual for Stripping of Organ-‘
jes. Cincinnati, OH. Publication No. EPA-600/2-84-139. August
1984. .

7. Schweitzer, P. A. Handbook of Separation Techniques for Chemical

Engineers. New York, McGraw-Hill Book Co., 1979. p. 1-147
through 1-178. A

8. Reference 1, p. 13-1 through 13-60.

9. King, C. J. Separation Processes. New York, McGraw-Hill Book
Co., 1971. 809 p.

5-64




10.

11.
12.

13.
14.
15.
16.
17.
18.
19.

20.

21.
22.
23.

24.

25.

26.

- 27.

- 28.

Tfeyba], R. E. Mass-Transfer Operations. New York, McGraw-Hill
Book Co., 1968. p. 220-406. .

Berkowitz, J. B., et al. Unit Operations for Treatment of Hazard-
ous Industrial Wastes. Noyes Data.Corporation. Park Ridge, NJ.
1978. p. 369-405, 849-896. _ .
U.S. EPA/ORD/HWERL. Preliminary Assessment of Hazardous Waste
Pretreatment as an Air Pollution Control Technique. Publication
No. EPA 600/2-86-028, NTIS PB46-17209/A6. March 1986.
Reference 2, p. 1-39. (

Refefénce 3, Sections 2.9, 2.15, 2.16.

Reference 12, p. 45.

Reference 12, p. 43.

Reference 4, p. 63:

Reference 6.

Hwang, S. T., and P. Fahrenthold. Treatability of Organic Prior-
ity Polluants by Steam Stripping. In: AIChE. '

ICF Consulting Associates, Incorporated. Guide to So]veht Waste
Reduction Alternatives. 707 Wilshire Blvd., Los Angeles, CA
90017. October 10, 1986. p. 5-27, 5-28. )

Reference 3, Section 2.17.

Reference 14, Section 2.16.

Reference 11, Section 2.16.

Reference 14, p. 869. _ | _ o

U.S. EPA/Control Techno]ody Center. Air Stripping of Contaminated
water Sources—Air Emissions and Controls. Research Triangle
Park, NC. Publication No. EPA-450/3-87-017. August 1987. 125 p.
Reference 11, Section 2.16.

Reference 11, p. 869-880.

Code of Federal Regulations, Vol. 45, No. 9, Appendix A, January
1980. . ‘

5-65




Erikson, D. G. (Hydroscience). Emission Contrcl Options for the
Synthetic Organic Chemical Industry; Control Device Evaluation;
Condensation. Prepared for U.S. Environmental Protection Agency.
Research Triangle Park, NC. EPA Contract No. 68-02-2577. July
1980. p. II-1.

U.S. Environmental Protection Agency. Office of Air and Waste
Management. Control Techniques for Volatile Organic Emissions
from Stationary Sources. Research Triangle Park, NC. Publication
No. EPA-450/2-78-022. May 1978. p. 83. ‘

Re%erence 29, p. IV-l.

Reference 29, p. 1I-3, III-3.

Reference 1, p. 10-13 through 10-25.

Kalcevic, V. (IT Enviroscience). Control Device Evaluation--
Flares and the Use of Emissions as Fuels. In: Organic Chemical
Manufacturing. Velume 4: Combustion Control Device. U.S. ‘
Environmental Protection Agency. Publication No. EPA-450/3-80-
026. December 1980. Report 4. - ‘

Klett, M. G., and J.B. Galeski (Lockheed Missiles and Space Co.,
Inc.). Flare System Study. Prepared for U.S. Environmental
Protection Agency. Huntsville, AL. Publication No. EPA-600/2-76-
079. :

Reed, R. J. North American'Combustion Handbobk" Cleveland, North
American Manufacturing Company, 1979. p. 269.

Key, J. A. (Hydroscience). Emissions Control Options for the

Synthetic Organic Chemicals Manufacturing Industry; Control Device

Evaluation: Thermal Oxidation. Prepared for U.S. Environmental

ggoggc;;gn Agency. Research Triangle Park, NC. EPA Contract No.
-02-2577.

Reference 30, p. 53.

Stern, A. C. Air Pollution. Volume IV. 3rd ed. New York,
Academic Press, 1977. p. 336.

Radian Corporation. Carbon Adsorption for Control of VOC Emis-
sions: Theory and Full Scale System Performance. Draft.
Prepared for Office of Air Quality Planning and Standards, U.S.

gnvirgnm§3§§1 Protection Agency. EPA Contract No. 68-02-4378/20.
une 6, . i

Ulrich, G. D. A Guide to Chemical Engineering Process Design and
Economics. New York, John Wiley & Sons, 1984. p. 426-438.




42.

43.

44,

45.

U.S. Environmental Protection Agency. APTI Course 415 Control of

_Gaseous Emissions Student Manual. Publication No. EPA 450/2-81-

005. Research Triang]e Park, NC, December 1981.

Young, R. A., and F. L. Cross. Specifying Air Pollution Control
Equipment. New York, Marcel Dekker, Inc., 1982. p. 123-185.

U.S. Environmental Protection Agency. Control Techniques for
Volatile Organic Emissions from Stationary Sources. 3rd Edition.
Draft Report. Office of Air Quality Planning and Standards.
March 1986. pp. 3-1 - 3-83.

Reference 44.

5-67




& W . . .




6.0 TESTING AND EVALUATION

The testing and evaluation of the TSDF facility for process vents and
equipment starts with an evaluation of the applicability of the regulation
to the sources. (See Chapter 3.0, Section 3.1, Figure 3-1, for a discussion
of applicability.) For affeéted process vents to require emission control
under the regulation, emissions from all affected process vents at the
facility must either be greater than or equal to 1.4 kg/h (3 1b/h) or
greéter than or equal to 2.8 Mg/yr (3.1 tons/yr). The specific criterion
for a 1eéking equipment component will depend on the organic content of the
waste material handled, the vapor pressure of the waste stream, and whether
the waste is a fluid (i.e., liquid or gas) at normal oper&ting conditions.
Also, the control requirements for these streams will vary with the type of
‘source (i.e., valve, pump, compressor, flange, etc.) and the propertié§ of -
‘the material being handled (i.e., gas/vapor, light-liquid, and heavy- |
liquid). Figure 6-1 illustrates the decisions and determinations that will
be made in addressing the applicability of the regulation to a process vent
or equipment component. ' ) A

For sources covered under the regulation, a monitoring program is
required to determine compliance with the regulation. For process vents
this will include routine monitoring of control device operating parameters.
For equipment, an LDAR program or specific equipment controls will be
required. The control equipment required under the rules of Subpart BB may
also require routine monitoring to ensure proper performance under specific
circumstances. '

The following sections discuss allowable sampling and anafytical proce-
dures that may be used to determine the above-mentioned applicability. ‘
Guidance is given on the most appropriate measurement'techniques and the
expected accuracy of the various measurement methods.
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SUBPART AA OR BB
Applies (see Fig. 31 &3-2) )

Equipment Process veats
Is
. facility process Yes
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ar slitemative standards

Figure 6-1. Regulatory decision tree.
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6.1 EQUIPMENT LEAKS . A ‘

The equipment 1eak standards, as defined in the regulation, apply to
any "leak" from a p1ece of piping or process equipment that results in the
release of organic emissions. The standards specifically apply to equipment
such as valves, pumps, open-ended lines, sampling connections, flanges,
etc., -that handle material that has an organic content equal to or greater
than 10 percent (by weight). If the organic content fluctuates or the
equipment handles more than one waste stream, determination will be based on
the maximum total organics content of a waste stream contained or contacted
by the equipment. Therefore, one of the first steps in determining applica-
bility of the equipment leak standard is to identify whether the hazardous
waste stream(s) contacting or contained by the equipment has (or is expected
to have) an organic content equal to or greater than 10 percent (by weight).
The owner or operator is responsible for making this determ1nat1on for each
piece of equipment that contains or contacts a hazardous waste. This
determination may be based on knowledge of the hazardous waste stream or the
process by which it was produced (engineering judgment), or it may be based
on the results of sampling and analysis of the subject waste stream.

If engineering judgment is used as a basis for determining that the
total organic content of a waste stream is less than 10 percent (and thus
the equipment 1s exempt from the requirements of the regulation), then the
burden of proof is on the owner or operator. An owner or operator should
anticipate that waste stream organic concentrat1on calculations based on
engineering judgment (without sampling and analysis) will require support
documentation, and such documentation should be furnished along with the
permit app15cation and maintained in the operating record. Little or no
justification is required when an owner or operator uses engineering judg-

'ment to determine that the total organic content of a waste is greater than
or equal to 10 percent by weight (and thus subjects the equipment to the
requirements of the regulation). '

In some situations, it will be re]at1ve1y easy to demonstrate (without
sampling and analysis) that the concentration of total organics in a waste
stream is less than 10 percent. For example, the wastewater from a metal
p]ating shop may contain only trace quantities of organics. A process flow
diagram along with a 1ist of the feedstocks could be presented to support

6-3




the conclusion that the total organi¢ concentration in the waste will never
approach 10 percent. ’ “ L - .

Operators of some facilities, such as solvent recycling plants, will
likely use engineering judgment to determine that most of their waste
streams contain more than 10 percent total organics. Such facilities may,
however, have one or more waste streams that contain 1ess than 10 percent
total organics. For example, a solvent recycling fac111ty may remove water -
from waste solvents as a step in the recycling process. It is 11ke1y that
some of the equipment invalved in this process may handle a waste stream
that is primarily water. In this case, sampling and ana]ys1s of the waste
stream as described in Sections 264.1063 and 265.1063 would be the most
straightforward way of determining if this portion of the facility would be
subject to the requirements of the equipment. leak standards. If no sampling
and analysis is performed, then process information in the form of process
~ flow diagrams, material balances, and brocess design specifications would be
required to demonstrate that the organic concentration in the waste stream
never exceeds 10 percent by weight.

The following subsections discuss sampling and analysis procedures that
may be used to determine the organic content of 1iquid and gaseous waste
streams. . |
6.1.1 L1qu1d Waste Streams -

0bta1n1ng a representative sample of a liquid waste is critical in
measuring the stream's organic content. Liquid waste streams should be

sampled to minimize the loss of volatile organics from the sample.' In
addition, when the waste is stratified, it is necessary to obtain and
integrate subsamples from all layers of the waste material. .

The location where the waste total organic content is determined (i.e.,
where the sample is taken) can great]y affect the results of the deter-
mination. This occurs because the concentrat1on level can decrease
significantly after generation as the waste is transferred to various waste
management units.

If the waste is directly or indirectly exposed to ambient air at any
point, a portion of the organics in the waste will be emitted to the
atmosphere, and the concentration of organics remaining in the waste will
decrease. For highly volatile organic compounds such as butadiene, all of
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the compound would evaporate within a few seconds of exposure to air.
Similarly, emissions df'organics from open waste transfer systems (e.g.,
sewers, channels, flumes) are expected to be very significant. To ensure
‘that the determination of total organic concentration is an accurate
representation of the emission potential of a waste upon generation, it is
essential that the waste determination be performed at a point as near as
possible to where the waste is generated, before any exposure to the
atmosphere can occur.

For the reasons stated above, the waste determination must be based on
the waste cbmposition before the waste is exposed, either directly or
fndirect]y, to the ambient air. Direct exposure of the waste to the ambient
air means the waste surface interfaces with the ambient air. Indirect
exposure of the waste to the ambient air means the waste surface interfaces

with a gas stream that subsequently is emitted to the ambient air. If the
" waste determination is performed using direct measurehent; the standards$
would require that waste samples be collected from an enclosed pipe or other
closed system which is used to transfer the waste after generation to the
first hazardous waste management unit. If the waste_determination is
performed using knowledge of the waste, the standards would require that the
owner or operator have documentation attesting to the volatile organic
concentration of the waste before any exposure to the ambient air.

The location where the waste determination would be made for any one
facility will depend on several factors. - One factor is whether the waste is
generated and managed at the same site, or the waste is generated at one
site and transferred to a commercial TSDF for management. Another important
f;ctof‘is the mechanism used to transfer the waste from the location where
the waste is generated to the location of the first waste management unit
(e.g., pipeline, sewér, tank truck). For example, if a waste is first
accumulated in a tank using a direct, encjosed pipeline to transfer the
waste from its generation‘protess, then the waste determination could be
made based on waste samples collected at the inlet to the tank. In
contrast, if the waste is first accumulated in a tank using an open sewer
‘system to transfer the waste from its generation process, then the waste
determination would need to be made based on waste samples collected at the
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point where the waste enters the sewer before the waste is exposed to the
ambient air. For situations where the waste is generated off-site, the

owner or operator may make the determination at the inlet to the first waste
management unit at the TSDF that receives the waste provided the waste has |
been transferred to the TSDF in a closed system such as a tank truck and the
waste is not diluted or mixed with other waste. ' .

If a waste .determination indicates that the total organic concentration
is equal to or greater than the applicability criteria, then the owner or
operator would be required to comply with the standards.

Sampling methods are described in EPA's SW-846 manual on sampling and
analytical methodologies and in other analytical methods.l:2 In these
meﬁhods, emphasis is placed on taking a sampie from throughout the waste
material to eliminate any possible effects of stratifications The methods
also suggest that the most appropr1ate sampling method for volatile organ1cs
is to take the sample from below the surface of the liquid waste (e g., 30.5
to 45.7 cm [12 to 18 in]) nearest the source of the waste discharge. The
sample should be immediately stored in a vial such as a 40-mL volatile
organic analysis (VOA) vial with a Tef]onR-ljned_septum or in a larger
container such as a 224 g (8-o0z) widemouth glass container with a TeflonR
liner. The sample container should be fi]]ed‘completely with the waste to.
prevent volatile organics from partitioning into the headspace. The sample
should be preserved and stored at cold temperatures (i.e., less than or
equal to 4 °C [-15.5 °F]). Sample agitation should be minimized during
handling. The sample should be analyzed within 14 days of collection.

In some instances, it is unknown if a waste to be sampled is
stratified. In such cases, one should assume that the stream is stratified
and attempt to obtain the sample either at a location where stratification
“would be minimized or at a point where the sample can be collected from the
full container depth. When sampling from pipes, it is recommended to sample
from a vertical stretch of the pipe when possible because the fluid here may
be more completely mixed than the fluid in long horizontal sections where
stratification may occur. '

When sampling from either drums or tanks, one should attempt to obtain
a core sample from the container. SW-846 recommends the use of a composite
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Tiquid waste sampler (the Coliwasa) -to collect frée-f]owing liquids and
slurries from drums or shallow tanks. For deeper tanks, other means may be
required to extract the sample. For examp]e,xit—may be necessary to place a’
weighted sample line into the tank and ppmp material through the line into a
collection container as the line is lifted through the height of the tank
volume.” This allows collection of an integrated sample of the free-flowing
material at different heights of the tank. Care must be exercised so that
the collection flow rate is low enough to minimize any mixing of the tank
_ contents. Efforts should also be made to identify the presence of and |
estimatévthe depth of solids on the tank bottom. Such solids may not be
collected by this sampling approach, especially if they have become well
compacted over a period of time. ‘
Once a representative sample is secured, an analytical method must be
chosen to measure the organic content ofjthe waste. Several methods exisi,
_ and in some cases the choice of one method over another is not clear. Table
6-1 presents a list of methods suggested by the EPA for determining the
organic content of waste liquids (Sections 264.1063[d] and 265.1063[d])-
Some can be considered screening technigques; others, specialty techniques.
The most universally applicable method is the gas chromatographic tech-
niques as described in ASTM E 260-85. With this method, the sample must be
prepared to allow direct injection into the analytical instrument. The
person'responsib1e for the analysis needs to select the proper column and
column operating conditions. Also, the gas chromatographer (GC) should be
equipped with a detector that will give the best response to the particular
component(s) being analyzed. Therefore, it is helpful to know the approxi-
mate composition of the waste prior to conducting the analysis. Table 6-2
 lists several GC detectors and the types of organics that can be readily
detected with each. For most purposes, a flame ionization detector (FID) is
the best option for analyzing organic-containing materials. -

ASTM D-2267-88 is a specialty GC procedure for aromatics in other
organic solvents. Methods in SW-846 for GC analysis (8010 for ha]ogenatéd
volatile organics and 8020 for aliphatic volatile organics) are considered

~as an expansion of the general ASTM E 260-85 method and provide a good deal
of specificity. Standards are usually run with the samples to provide
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TABLE 6-1. APPLICABILITY OF ORGANIC CONTENT ANALYTICAL METHODS3-8

Method

- Compounds
most applicable -

Comments

ASTM E 260-85
(General GC
analysis)

ASTM D 2267-88
(Aromatics by GC)

. Method 9060 (SW-846)
(Total organic carbon
[rocy)

Method 8240 (SW-846)
(Volatiles by gas

chromatographer/mass
spectrometer [GC/MS])

ASTM E 168-88
(Infrared [IR]
analysis)

ASTM E 169-87
(Ultraviolet [UV]
analysis)

Multiple compounds

Benzene, toluene, Cg{h

and heavier aromatics

Organic carbon :
greater than 1 mg/L

Generally used to
measure Appendix VIII
compounds in waste
waters, sludges, and
soils

Single or double
component systems

Single or double
component system

" Method can be applied to

many compounds, and analysis
can be done with several
diferent detectors. Possibly
the most universally applic-
able method for this applica-
tion.

Method was developed to
measure aromatics in aviation
gasolines, reformer products,
and reformer feed. Based on
GC techniques. Requires a
standard for quantification.

Uses a carbonaceous analyzer
to measure carbon content of
water and domestic and indus-
trial wastes. Could be used
as a screening technique to
determine approximate concen-
tration of organics.

Based on purge-and-trap,
GC/MS procedure. Only
volatile compounds will be
identified. Relatively
expensive test procedure.

Similar to UV technique

except sample can be a "mull"
mixture or a solid transparent
disk. May not provide the
quantitative information
required by the regulation.

Method requires that measured
compounds be soluble in a
"non-interfering" solvent.

The absorbance characteristics
of the compounds must be
known. May not provide the
information required by the
regulation.
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TABLE 6-2. APPLICABILITY OF ORGANIC ANALYTICAL DETECTORS

Detector

Organic compounds
most applicable

Comments

Flame ionization
Photoionization

Ha11.e]ectrolytic
conductivity
device

. Nondispersive
infrared

Mass spectrometer

A1l
Aromatics

Halogenated

Any Compound with
C-H band

A1l

Certain substituted compounds,

‘1ike chlorinated compounds, have

low responses. :

Works well for most aromatic
compounds. Will not detect low
molecular weight hydrocarbons.

Mostly chlorination and

“brominated compounds; low

response for fluorinated
compounds.

Compounds need to absorb IR,
and IR wavelengths need to be
known. Other compound such
as CO2, SO2, and water

can interfere.

‘Most expensive technique.

Usually used to confirm
identification of compounds.
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quantitative data; however, the compound is identified only by retention
time, thus making possible false positive identifications. ' ‘

An additional, more expensive analysis for volatile organics is GC/MS
according to EPA Method 8240. This method offers not only the reference of
retention time, but also the mass spectra for component confirmation. The
GC/MS analysis also provides quantitative information.

The TOC analysis (EPA Method 9060) provides an easy determination of
total organic content. When using this technique, samples with high con-
centrations of organics will require dilution with water or. a nonorganic
solvent before being analyzed. Some TOC analyzers have an upper range of .
0.1 percent total organics; therefore, a 100:1 dilution with water (or other
appropriate nonorganic solvent) should result in a‘samp]e concentration that
is within the instrument range.

The UV and IR analysis methods presented in Table 6-1 (ASTM E-169-87
‘and ASTM E-168-88, respectively) are used as qualitative tools for compound
identification. The IR proéedure appears to provide better aliphatic
organic.compound information; however, halogenated componenté may not be
identified from the IR analysis. Moreover, the IR analysis may not provide
the reqhired quantitative information. The UV methodology is not used as
often and may require some investigation and review to confirm its appli-
cability. o .
The procedures referenced in Table 6-1 provide specific compound iden-
tification capabilities for volatile organics with either GC or GC/MS. For
semivolatile component analysis, TOC and IR have been identified in the.
regulation. Other alternative procedures not identified in the regulation
(i.e., GC/MS [SW-846 Method 8240]) may be used. The choice of methods will
depend on the specific compounds to be analyzed for and the type of results
that are desired. '

The location of a léboratory or the lack of on-site analysis equipment
may dictate the methodology to be used for analysis. GC/MS instrumentation
is expensive and less portable than other instrumentation available for
organic analysis. The method to be used should be chosen based on the
applicability to a particular waste stream and on any matrix limitations
specified in the method. If appropriate, cost may be used as a secondafy
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criterion. Also, owners or operators may-usevengineering judgment to
- determine total organic ‘content, but they must be able to justify their
decisions and are at risk if their judgment is-incorrect.

The equipment leak rules do not specify the number of samples that must
be analyzed for the 10-percent organic content waste determination. This is
because the determination of Subpart BB applicability should not require
precise measurement of the 10-percent total organics by weight in most
cases. The EPA'anticipates that most waste streams will have an organic
content much‘lower or much higher than 10 percent. Furthermore, because the
regulation requires control if the organic content of the waste stream ever
equals or exceeds the 10-percent value, EPA believes that few owners or
operators will claim that a waste stream is not subject to the requirements
of the standards based on a sample analysis with results near 10 percent.
Therefore, a precise measurement. of waste stream total organic contént is
not 1ikely to be needed to determine applicability of the equipment leak
standards. ' ' ’

6.1.2 Gaseous Waste Streams ,

The analysis of a gaseous waste stream can be performed on-site using a
real-time measurement, or off-site when grab samples are used. The on-site
approach is generally preferred when there is a continuous stream with a
significantly varied composition. 1In this case, the analyzer takes a con-

tinuous or nearly continuous sample, which is directly analyzed for -total
organic concentration. The sample must be delivered to the analyzer through
a leak-free sample line and gas sample pump. For off-site measurement (and
sometimes on-site measurement), a vent gas/vapor grab sample will be col-
lected in a clean inert container. The most common containers are stainless
steel sampling bombs (2 to 5 L [0.5 to 1.3 gal] in size), glass bombs, or .
TedlarR bags of similar or larger size. The sample can be taken instantane-
ously or as an integrated sample if a flow regulator is used to s]ow]y bleed
the sampie into the sample container. The containers must be sealed before
shipment to the off-site analytical laboratory. Also, the sample containers
should be routinely tested for leaks and contamination. .
GC techniques are the most common analysis methods for gas-phase meas-
urement. The recommended method is EPA Method 18, Measurement of Gaseous
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Organics by Gas Chromatography.9 This method is applicable to 90 percent of
the types of gaseous organics emitted from an industrial or hazardous waste
souéce and has a precision of 5 to 10 percent (relative standard deviation).
This method, however, is not able to identify and measure trace amounts of-
organic compounds, such as those found in indoor air and fdgitive emissions..

As in the GC techniques for.liquid wastes, Method 18 allows the use of
the most appropriate detector. The detector selection guidelines presented
in Table 6-2 are applicable to gaseous waste stream measurements.

6.1.3 Light/Heavy-Liquid Determination

After the 10-percent organic determination has been made, all liquid
streams containing 10 percent or greater organics must undergo a light-
liquid/heavy-liquid determination. Light 1iquids,arerthose‘that contain one
or more compounds with a vapor pressure greater than 0.3 kPa (0.04 psia) at
20 °C (68 °F) and the total concentration of pure components héving a vapor
pressure greater than 0.3 kPa at 20 °C is qgreater than 20.percent ggg are a-
liquid ‘at operating temperatures (see Figure 6-1). A1l Tiquids that do not
meet these criteria are considered heavy liquids.

The light-liquid determination will require that compound-specific data
be known for the waste. Vapor pressures must be determined for each com-
pound in the waste. Vapor pressures -are listed in the chemical literature
for most common compounds. An analysis method for determining the vapor
pressure of a compound for which the vapor préssure is not available in the
literature is ASTM D 2879-8. ' If the waste contains a compound or compoundé
with vapor pressure greater than 0.3 kPa at 20 °C, such as the common
organic solvents shown in Table 6-3, the concentrations of the compounds
will have to be determined. For streams of unknown composition, the owner/
operator can either analyze the stream to make a complete determination or

make an engineering estimate of the stream composition. Cocmplete analysis
is usually conducted using GC/MS, which is relatively sophisticated and
costly (i.e., $1,500 to $2,500 per sample).

Visual observation can be used to determine whether a waste is a liquid
at ambient temperature. This could be done by an experienced operator or
technician by examining flowability of the fluid or possibly by measuring
viscosity. The owner or operator may be required to provide documentation
to support engineering judgment used to determine material fluidity.
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TABLE 6-3. VAPOR PRESSURES OF COMMENT SOLVENTS

Most appropriate -

VP @ 20°C, kPa (mm Hg) analytical method

Halogenated Solvents

Methylene chloride 45.2 (346) EPA Method 8240
1,1,1-Trichloroethane 2.3 (17) EPA Method 8240
Trichloroethylene -7.8 (59) EPA Method 8240
Perchloroethylene 1.7 (13) EPA Method 8240
Methyl ethyl ketone . 9.4 (70.6) EPA Method 8240
Methyl isobutyl ketone | 2.1~ (16) EPA Method 8240
Toluene 5.1 (38) EPA Methop 8240
Acetone  24.6 (185) EPA Method 8240
Xylene(s) l1,3 - (9.5) EPA Method 8240
" Mineral spirits 0.27 (2;0) ASTM E 260
Alcohols ‘ , )
Isopropyl alcohol 4.1 (31) ASTM E 260
Methanol 12.7 (96) ASTM E 260
Ethanp] . 5.9 (44) ASTM E 260

VP = vapor pressure.
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6.1.4 Leak Detection Monitoring '

Once a waste stream has been classified as gas/vapor, light liquid, or
heavy 1iquid, the next step will be to determine the proper 1eakbdetection
program for the source. The recommended screening method is EPA Method 2111
(Section 264.1063[b]). See Appendix B for a description of Method 21. With
Method 21, a ﬁand-he]d total organic analyzer is used to locate leaks from
sources suchﬂés valves, flanges, and pump seals. A leak is defined as a
certain concentration, based on a reference compound (methane or n-hexane),
and is specified for each source in the TSDF regulation. In addition, a
response factor must be determined for each compound that is to be measured,
either by testing or from reference methods.ll Appendix G presents the
results of a laboratory study on the sensitivity (i.e., response factors) of
two portable VOC analyzers to a variety of organic chemicals. The data from
the screening survey are recorded on sheets similar to the one shown in
Table 6-4. o S a

Appendix H provides a general guide to portable VOC detection devices
that are being marketed for various uses. The instrumentg in this appendix
are classified as ionization detectors, infrared detectors, or combustion '
detectors. : J ‘

In the following subsections each source type is discussed and the
required monitoring program briefly presented.

6.1.4.1 Valves and Pumps in Light-Liquid Service. Valves.and pumps in
light-liquid service will require the use of Method 21 protocol. The moni-
toring instrument is calibrated in terms of parts per million by volume
(ppmv) of methane or n-hexane in the case of Subpart BB regulations. The
detection level for a leak is 10,000 ppmv as measured by the monitoring
instrument organic analyzer. In the case of pumps, the analyzer sampie
probe is held 1 cm (0.4 in) from the emission source, usually at the pump
seal and shaft interface. For'va]vesh emissions are measured directly on
the source, usually between the valve stem and the housing.

Pumps with a dual mechanical seal and barrier fluid require only visual
inspection on a weekly basis if the barrier fluid system meets the require-
ments of Section 264.1052(d). Sealless pumps are exempted from any monitor-
ing requirements if the instrument reading upon initial iﬁspection is less
than 500 ppm above background (Section 264.1052[e]). Pumps that are
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TABLE 6-4. EXAMPLE SOURCE SCREENING DATA SHEET

SOURCE SCREENING DATA SHEET:

DATE: v PLANT: Screening Team: .
Flow : Screening Visible
Seq. Comp. Sheet Location Process Service Value Leak
No. Type No. I.D. Stream - Typed (ppm) (Y/N) Comments
- 3Gas, light-liquid, heavy-liquid.

Component types:

© Valve = VLV
Relief valve = RLV
Pressure sensitive valve = PSV
Pumps = PMP
Compressors = COM
Open-ended line = QEL
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equipped with a closed-vent systém capable of capturing and transporting any
leakage to a control device are exempt from all monitoring requirements
(Section 264.1052[f]).

6.1.4.2 Valves in‘Gas/Vapor Service. Valves in gés/vapor service
(Section 264.1057) will require the use of EPA Reference Method 21 as out-
1ined above for the valves and pumps in light-liquid service.

6.1.4.3 Pressure Relijef Devices in Gas/Vapor Service. Pressure relief
devices in gas/vapor service (Section 264.1054) require monitoring for "no
detectable emissions" as described in EPA Method 21. Pressure relief
devices are required'to be preceded by rupture disks, which will con-
siderably reduce the possibility of leaks.  Good operating practice includes
the use of a "tell-tale" pressure gauge between the rupture disk and
pressure relief device to indicate the integrity of the rupture disk. The
final rule requires that pressure relief devices in gas/vapor service be
" monitored within 5 days'afteé each discharge. o

6.1.4.4 Pipeline Flanges (and Other Connectors) and Pressure Relief
Devices in Light-Liquid Service and Equipment in Heavy-Liquid Service.
Pipeline flanges (and other connectors) and pressure relief devices in
light-1iquid service and equipment in heavy-liquid service (Section
264.1058) are required to be monitored after an "audible, visual, olfactory,
or other detection method" indicates the presence of a leak. "Equipment" is
defined as each valve, pump, compressor, pressure relief device, sampling

connection system, open-ended valve or line, flange, or accumulator vessel,
and any control devices or systems required by the regulation. If a leak is
detected, the owner/operator must use EPA Method 21 to determine whether the
leak meets the regulatory definition (i.e., greater than 10,000 ppmv) .

6.1.4.5 Closed-Vent Systems. Closed-vent systems (Section 264.1060)
are used to vent emissions to a control device such as a flare or carbon
adsorber. A closed vent must be monitored after construction to demonstrate
that the system operates with no detectable emissions (less than 500 ppmv).
6.1.5 Equipment Requirements for Minimizing Leaks

Certain pieces of equipment do not require leak detection monitoring;
rather, they require addition of specific control equipment for leak pre-
vention. These are shown in Table 6-5. In all cases, these requirements
apply only to sources that meet the 10-perceht-by-weight organit content

6-16




7

TABLE 6-5. EQUIPMENT REQUIREMENTS FOR REDUCING PROCESS LEAKS‘

‘Type of equipment

Control reguirement

Compressors (Section 264.1053)

Sampling connection system
(Section 264.1055) '

Open-ended valves or lines
_(Section 264.1056)

Use mechanical seals with barrier fluid
systems and control degassing vents. The
degassing vent control must use a closed-vent

system and a control device that complies

with the process vent requirements of the
regulation.

The barrier fluid system must be equipped
with a sensor that will detect failure of the
system. The sensor must be equipped with an
audible alarm or inspected daily.

Closed purge sampling is the required
standard for sampling connection systems.
Collected purge material must be destroyed or

_recovered in a system that complies with the
process vent requirements of the regulation.

Open-ended valves or lines reqﬁire the use
of caps, plugs, or any other equipment that
will effect enclosure of the open end.

6-17




criterion. The compressor requirement applies to gas-service applications.
The regulations make no distinction on type of service for sample collection
systems or open-ended valves or lines.

6.2 PROCESS VENTS

A process vent is defined as "any open- -ended p1pe or stack that is
vented to the atmosphere either directly, through a vacuum-produc1ng system,
or through a tank (e.g., distillate receiver, condenser, bottoms receiver,
surge control tank, separator tank, or hot well) associated with i
distillation, jractionation, thin-film evaporation, solvent extraction, and
.air or steam étripping operations." The final rules require that each
affected TSDF (i.e., those with waste management units of the type specified
in the rules that manage hazardous waste with 10 ppmw or greater total
organics concentration on a time-weighted, annual average basis) (a) reduce
total organic emissions from all affected vents below 1.4 kg/hr (3 1b/h) and '
below 2.8 Mg/yr (3.1 toﬁ/yr), or (b) reduce total organic emissions from all
affected vents at the facility by 95 weight percent, or, for enclosed
combustion devices, to a total organic compound concentration of 20 ppmv or
less (expfgsséd as sum of actual'compounds, on a dry basis corrected to 3
percent oxygen). |

The fo]]ow1ng subsections discuss sampling and analysis’ procedures, that
may be used to determine the organic content of the waste stream and the
process vent emissions and how to calculate the maximum hourly and annual
emission rates from individual process vents.
6.2.1 HWaste Stream Determination |

To determine whether a particular hazardous waste management unit of
the type specified in the rule (e.g., a steam stripping or air stripping
unit) is subject to the provisions of Subpart AA of Parts 264 and 265, the
owner/operator is required to determine the total organic concentration of
the waste managed in the unit initially (by the effective date of the
standards or when the waste is first managed in the waste management unit)
and thereafter on a periodic basis (for continuously generated wastes). A
waste determination for Subpart AA applicability would not be necessary when
an owner/operator manages the waste in a distillation, fractionation, thin-
film evaporation, solvent extraction, or air or steam stripping unit that is
controlled for organic emissions and meets the substantive requirements of
Subpart AA.
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Determination that the time-weighted, annual average total organic
concentration of the waste managed in the unit is less than 10 ppmw must be
performed by direct measurement or by knowledge of the waste as described
later in this section. Direct measurement of the waste's total organic
concentration must be performed by collecting individual grab samples of the
waste that are representative of. the waste stream managed. in-the potentially
affected unit and analyzing the samples us1ng one of the approved reference
methods identified in the rule.

The EPA is requiring that analytical results for a minimum of four (4)
representative samples be used to determine the total organic concentration
for each waste stream managed in the unit. In setting the minimum number of
samples at four, EPA will obtain sufficient data to characterize the total
organic concentration of a waste without imposing an unnecessary burden on
the owner/operator to collect and ana]yze the samples.

Waste determ1nat1ons must be performed under process cond1t1ons
expected to result in the maximum waste organic concentrat1on, For waste
generated on-site, the samples must be collected at a'point before the waste
is exposed to the atmosphere such as in an enclosed pipe or other closed
system that is used to transfer the waste after generation to the first
affected distillation/separation operation. For waste generated of f-site,
the samples must be collected at the inlet to the first waste management
unit that receives the waste, provided the waste has been transferred to the
facility in a closed systeém such as a tank truck, and the waste is, not
diluted or mixed with other waste.

The location where the waste's total organic content is determined is
of importance since sampling location can greatly affect the results of the
determination. This occurs because the concentration level can decrease
significantiy after generation as the waste is transferred to (and managed
in) various waste management units. If the waste is directly or indirectly
exposed to ambient air at any point, a portion of the organics in the waste
will be emitted to the atmosphere, and the concentration of organics remain-
ing in the waste will decrease. For highly volatile organic compounds such
as butadiene, all of the compound would evaporate within a few seconds of
exposure to air. To ensure that the determination of total organic concen-
tration is an accurate representation of the emission potential of a waste,
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it is essential that the waste determination be performed at a point as near
as possible to where the waste is generated, before ény exposure to the
atmosphere can occur.

For the reasons stated above, the waste dgtermination must be based on
the waste composition before the waste is exposed, either directly or indi-
rectly, to the ambient air. Direct exposure of the waste to the ambient air
means the waste surface interfaces with the ambieht air. Indirect exposure
of the waste to the ambient air means the waste surface interfaces with a
gas stream that subsequently is emitted to the ambient air. If the waste
determination is performed using direct measurement, the standards would
}equire that waste samples be collected from an enclosed pipe or othef
closed system which is used to transfer the waste after generation ‘to the
first hazardous waste management unit. If the waste determination is '
performed using knowledge of the waste[ the standards would require that the
owner or operator have documentation attesting to the organic concentration
of the waste before any exposure to the ambient air. ‘ '

The location where the waste determination would be made for any one
facility will depend on several factors. One factor is whether the waste is
generated and managed at the same site, or the waste is generated at one
site and transferred to a commercial TSDF for management. Another important
factor is the mechanism used to transfer the waste from the location where
the waste is generated to the location of the first waste management unit
(e.g., pipeline, sewer, tank truck). For example, if a waste is first
accumulated in a tank using a direct, enclosed pipeline to transfer the
waste from its generation process, then the waste determination could be
made based on waste samples collected at the inlet to the tank. In
contrast, if the waste is first accumulated in a tank using an open sewer
system to transfer the waste from its generation process, then the waste
determination would need to be made based on wasteSsampleS collected at the
point where the waste enters the sewer before the waste is .exposed to the
ambient air. For situations where the waste is generated off-site, the
owner or operator may make the determination at the inlet to the first waste
management unit at the TSDF that receives the waste provided the waste has
been transferred to the TSDF in a closed system such as a tank truck and the
waste is not diluted or mixed with other waste. If a waste determination
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indicates. that the total organic concéentration is equal to or greater than
the applicability criteria, then the owner or operator would be required to
comply with the standards.

Methods used to measure the orgénic content of ligquid and gaseous waste
streams are discussed in Sections 6.1.1 and 6.1.2, respectively; these
- methods also apply to measurement of the waste for the 10 ppmw applicability
criterion of Subpart AA and the determination of the organic content of the
process vent emission stream.

As an alternative to using direct measurement, an owner/operator is
allowed to use knowledge of the waste as a means of determining that the
total organic concentration of the waste is less than 10 ppmw. Examples of
information that might be-considered by EPA to constitute sufficient '
knowledge include: (a) documentation that organics are not involved in the
process generating the waSte' (b) documentation that the waste is generated.
by a process that is jdentical to a process at the same or another facility
,that has previously been determined by direct measurement to have a total
organic content less than 10 ppmw; or (c) previous speciation analysis
results from which the total concentration of organics in the waste can be
computed. The finals standards include the provision that EPA can require
that the waste be analyzed using Method 8240 if EPA believes that the
documentation is insufficient to determine an exception by knowledge of the
waste (Sections 264.1034, 264.1063, 265.1034, and 265.1063).

In order to address the temporal variability that can occur both within
a particular waste stream and within the various waste streams managed in a
hazardous waste management unit, the final rules require a time-weighted,
annual average concentration to characterize the waste managed in the unit.
An annual average organic concentrat1on cutoff was judged by EPA to be
reasonable for minimizing increases in-organic emissions resuiting from
minor organic fluctuations in the waste stream. The final rules require
that an owner/operator repeat the waste determination whenever there is a
change in the waste being managed or a change in the process that generates
or treats the waste that may affect the regu]atory status of the waste
management unit or, if the waste and process remain constant, at least
annually. For example, continuous processes are more likely to generate a
more homogeneous waste than batch operations; batch operations involve

6-21




processes that may frequently involve change in materials or process condi-
tions. Batch operations, therefore, usually generate wastes with varying
characteristics, including such characteristics as organics content.
Ground-water concentrations would also be expected to show significant
variation if more than one well provides influent to a waste management unit
such as an air stripper and the wells that feed the unit are varied over
time or if the proportions from the wells that make up the influent are
changed. This is because there is typically considerable spatial variabil-
ity in contaminated ground-water concentrations. Situations where the feed
streams are changed and the change is not accounted for in the initial waste
determination would be considered a process change or change in the waste
managed that would require a new determination. '

With the time-weighted, annual average applicability criterion, a
hazardous waste management unit would not be subject to the process vent
rule if it occasionally treats wastes that exceed 10 ppmw if at other times
the wastes being treated in the unit were such that the Weightéd annual
average total organic concentration of all wastes treated is less than
10 ppmw. The time-weighted, annual average is calculated using the annual
quantity of éach waste stream managed in the unit and the medn organic
concentration of the waste stream. For example, an air stripper located at
a TSDF treats an influent comprised of three hazardous waste streams. Two
of the feed streams are dilute aqueous waste streams (i.e., wastewaters)
with organic concentrations of X=7 ppmw and Y = 20'ppmw. The total volumes
requiring treatment in the unit during the year are 100 million gallons for
stream X and 75 million gallons for stream Y. The remaining stream treated
by the air stripper is a (hazardous waste) ground-water stream with an esti-
mated maximum organic concentration of Z = 1.0 ppmw and a maximum pumping
rate of 670 gallons per minute (i.e., 350 million gallons per year require
treatment in the unit). The total waste stream flow to the air stripper is
about 1,000 gallans per minute, and the unit is expected to run continuously
throughout the year. Calculation shows that the annual weighted average
organic concentration is about 5 ppmw. Since the waste managed in the unit
is less than 10 ppmw, this unit is not covered by the proceés vent standards
of Subpart AA. (Note: The unit would have organic emissions of about
2 1b/h.)
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6.2.2 Emission Rate Estimate
Determinations of process vent emissions and emwssxon reduct1ons or

‘total organic compound concentrations achieved by add-on control devices may
be based on either engineering calculations or source performance tests. If
performance tests are used to determine vent emissions, emission reductions,
or total organ1c compound concentrations achieved by add-on control devices,
they must conform to the requirements in Section 264.1034(c) -or Section
265.1034(c). Under these'requirements each performance test must consist

~ of three separate runs; “each run is to be conducted for at least 1 hour
under the conditions that exist when the hazardous waste management unit is
operated at the highest load or capacity level reasonably ‘expected to occur.

To. calculate the emission rate on an hourly (and yearly) basis, the
f]ow rate of each of the -affected process vent streams will have to be
. determined. EPA Method 2 in 40 CFR Part 60 is the specified procedure for:
velocity and vo]umetr1c flow rate measurement. Table 6-6 presents the
capabilities and limitations of this method. This table also lists severa]

alternative methods that may be used to comp]y with the continuous monitor-
' ing requirement specified in Section 264.1033(f)(1). EPA Method 18 in
40. CFR Part 60 is the specified procedure for organiC'content measurements.

Once the process vent organic content and gas flow rate of the process
vent stream have been measured, these data can be used to calculate the
emission rate. Table 6-7 presents a general formula for the emission rate
calculation. The hourly emission‘rate should be based on the maximum
. expected emission from the source. The yearly emission rate is based on the
total emissions expected from the facility; therefore the calculation will
be based on the hourly emission and the yearly hours of operation.

The process vent organic content and gas flow rate must be measured
under conditions that result in the maximum total organic emissions from the
subject vent. Process conditions such as temperature, pressure, and flow
rate and the concentration of organics in the wasce stream should be
adjusted to generate the maximum quantity of total organic emissions from
the process vent while stiﬁ] remaining within the range of normal antici-
pated operating conditions. For example, a solvent recycler may be per-
mitted to receive a wide variety of liquid solvent wastes for processing.
This recycler could have a process vent on a condenser located at the top of
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TABLE 6-7. EXAMPLE EMISSION RATE CALCULATION

Hourly emission rate (Ep) = kg/h (1b/h) | )
Hourly emission rate = Flow rate (m3/s) X Organic conc. (ppm) X Avg MW (kg/g-mole)

(max imum) X Conversion factors
N . n ) . l,
E, = 0sd > ci mi (0.0416) {107)
i"-‘l ’ Y
Qsd2 = Volumetric flow rate of gases enter1ng or exiting contro1 device, as

determined by Method 2, dscm/h

Organic concentration in ppm, dry bas1s of compound i in the vent
gas, as determined by Method 18

ciad

n = Number of organic compounds in the vent gas

MWi = Mo]ecu]ar weight of organic compound i in the vent gas, kg/kg-mole
0.0416 = co?version factor for molar,volume, kg-mole/m3 (@ 293 K and 760 mm
10-6 = Conversion from ppm, ppm-1

= kg/h (X 2.205 = 1b/h) .

Yearly emission rate = Maximum hour]y rate X Number of operating hours per
year

aTime-weighted average .of the three test runs requ1red under Section 264.1034(c)
and Section 265.1034(c).
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a stripping column. The organic emissions from this vent would probably be
maximized when the column operates at the maximum anticipated feedrate and
processes a waste that has the maximum anticipated concentration of volatile
(i.e., Tow boiling point) organic constituents.

. The facility's process vent emission rate determination must be
appropriate at all times to the facility's current waste management unit
designs and wastes managed. If the owner/operator takes any action that
would result in the determination no 1ongér reflecting the facility's
operations (e.g., if a waste of different composition is managed, the
operating hours of the affected management units are increased beyond what
was origina]]y considered, or a new affected unit is added), then a new
emission rate determination is required (Sect1ons 264.1035, 264. 1064
265.1035, and 265.1064). ‘

6.2.3 Control Device Performance Monitoring .
If the facility hourly or yearly process vent emission rate exceeds the '
limits in the regulation, then controls will be required to reduce emissions

to below the limit, or to reduce total organic emissions from all affected
vents at the facility by 95 weight percent. If an incinerator, boiler, or
process heater is used-as a control device, the volume concentration
standard of 20 ppmv can be met instead of the 95-weight-percent reduction.
(Note: The provisions in this section also apply to vented emissions from
equipment leak controls on pumps, compressors, sampling connection systems,
etc.) The vented emissions must be transported to a control device by a
closed-vent system (see»Séction 6.1). The control device efficiency will be
determined by estimating the mass of organics entering and the mass of
organics exiting the same control device. The control device efficiency
determination can be made using engineering calculations (mass balance) or
an actual performance test. :

] An owner or operator should anticipate that performance calculations
based on engineering Judgment will requ1re support documentation, and such
documentation should be maintained in the operating record and furnished
along with the permit application. As an example, removal efficiency
calculations should use equations and procedures taken from accepted
engineering désign publications. The details of the calculations should be
presented with appropriate references. Under some circumstances, vendor
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performance guarantees may be accepted in place of detailed engineering
‘calculations. As an example, a vendor may have a proven track record on
similar applications, or may be able to substantiate guarantees with
performance data collected from tests on similar applications. ‘

A performance test, if conducted, will require the measurement of the
total organic content and gas flow rate into and out of the control device.
The test procedures that have been presented for gaséphase total organic
content and velocity (flow rate) measurement should be used for the perform-
ance test (e.g., Method 2 for velocity and flow rate and Method 18 for
- organic content). A performance test should include at Jeast three 1-h test
periods during maximum system operation. The total organic. reduction effi-
ciency would be estimated for each’ 1-h period, and an average of the three
values would represent the system performance at maximum conditions.

The owner or operator also is required to continuously monitor the
control device to ensure that it is operat1ng within design specifications.
Table 6-8 lists possible contfo]s, required monitoring perameters,"and moni-
tor1ng methods. The re]ationship between the total organic reduction and .
control device operating parameters can be estab11shed during the perform-
ance test or by engineering estimations. The owner or operator must keep a
Togbook that includes the dates when @he control device operated outside of
design specifications as indicated by the control device monitoring, the
duration of operation outside of design specifications, the cause, and cor-
rective measure(s) taken. This log should also contain information and data
identifying all affected process vents, annual facility throughput, annual
facility operating hours, and estimated emissions for each affected vent and
for the overall facility. '

6.3 QUALITY ASSURANCE AND QUALITY CONTROL

The initial steps for any sampling or analytical work should be to
define the objectives or goals of the work. After these have been estab-
1ished, a quality control (QC) and quaTity assurance (QA) program can be
developed to ensure that the data produced meet the goals and objectives of
the sampling/testing program. The responsibility of ensuring that the QA/QC
measures are properly employed must be assigned to a knowledgeable person
who is not directly involved in the sampling or analysis. '
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Some of the elements of .a QA program that should be defined or estab-
lished before any sampling or analysis is conducted include: sampling
procedures (including field QC); sample custody; calibration pfocedures and
frequency; analytical procedures (including laboratory QC); data reduction,
validation, and reporting;'interna] QC checks; performance and system
- audits; and specific routine procedures used to assess data precision,
accuracy, and completeness. These elements along with additional QA ele-
ments are described im EPA's SW-846 manual. Also described in SW-846 are
general QC procedures for obtaining field samples and far laboratory
aﬁalyses (e.g., duplicates, spikes, blanks).

| Standard test methods generally contain information on specific QC
procedures that pertain to that inethod. Careful adherence to these
procedures and others estabﬂished'as part of a site-specific QA/QC program
-will likely result in obtaining appropriate'samples'and,aécurate analysis of g
these samples. ' | Co
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7.0 INSPECTION, MONITORING, RECORDKEEPING, AND REPORTING

7.1 INSPECTION AND MONITORING

. Under the general RCRA inspection requirémenté (Sections 264.15 and
‘265 15), the owner/operator of a facility is requ1red to inspect his facil-
1ty for malfunct1ons deterioration, operator errors, and discharges that
could result in hazardous waste release or threat to human health. The
owner/operator is respons1b1e for developing and following an 1nspect1on
schedule and for maintaining a copy of the schedule at the facility.

Each TSDF owner/operator subject to the provisions of Parts 264 and
265, Subparts AA and BB, must also comply with the inspection, monitoring,
"and testing requirements of Sections 264.1034, 265.1034, 264.1063, and
265.1063. Leak detection mon1tor1ng is required in Sections 264.1052 to
264.1062 and Sections 265.1052 to 265. 1062 for the affected pieces of
equ1pment. This monitoring must be in accordance with Reference Method 21
in 40 CFR Part 60. The detection instrument used to determine if a Teak is
present shall meet the performance criteria of this method. When checking
for a leak, the 1nstrument probe must be traversed around and as close as
possible to all potential leak interfaces. The detection instrument shall
be calibrated before it is used each day using procedures and gases speci-
fied in EPA Reference Method 21. ' ' | o

When equipment is being tested for compliance with no detectable emis-
sions, the test must comply with the leak detection mdnitoring requirements
of Section 264.1063(b) and Section 265.1063(b). In addition, the background
level shall be determined as described in Method 21. The arithmetic differ-
ence between the maximum organic concentration indicated by the instrument
and the background organic concentration level is compared with 500 ppm for
determining compliance. If the difference between the two values is greater
than 500 ppm; then emissions are detected. | '




7.1.1 Process Vents _ ,

A TSDF owner/operator is required by Sections 264.1033 and 265.1033 to
monitor and inspect each control device required to comply with the process
vent standards (Sections 264.1032 and 265.1032) to ensure proper operation
and maintenance. As part of this requirement, the owner/operator is to
install, calibrate, operate, and maintain a flow jndicator that provides a
record of vent stream flow from each affected process vent to the control
device at least once every hour. The flow indicator is to be installed as
close as possible to the control device inlet, but before being combined
with other vent streams. . :

The owner/operatorr is also required'to install, calibrate, maintain,
and operate an appropriate device to monitor the operation of control
devices. For vapor incinerators, a temperature monitoring device equipped
with a continuous recorder is required. The mohitoring device must have an
accuracy of 1 percent of the temperature being monitored in‘dégreeé Celsius
or £0.5 °C, whichever is greater. For thermal vapor incinerators, the
temperature sensor is to be installed at a location in the combustion

-chamber downstream from the combustion zone. The monitoring device required
for catalytic vapor incinerators must be able to monitor tEmberature at two

locations. These temperature sensors are required to be installed in the
vent stream as close as possible to the catalyst bed inlet and outlet.

For flares, a heat-sensing monitoring device equipped with a continuous
recorder that demonstrates continuous ignition of the pilot flame is
required. |

Boilers and process heaters with a design heat input cabacity of less
than 44 MW are required to have a temperafure monitoring device. The device
is to have an accuracy of 1 percent of the temperathre being monitored in
degrees Celsius or, 0.5 °C, whichever is greater. The temperature sensor
is to be installed at a location in the furnace downstream of the flame
zone. Boilers and process heaters with a design heat input capacity greater
than or equal to 44 MW are required to be equibped with a monitoring device
with a continuous recorder to measure a parameter (e.g., combustion tempera-
ture) that demonstrates that good combustion operating practices are being
used. |

When condensers are used, they are required to be equipped with either
a concentration level or temperature monitoring device and a continuous
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recorder. A concentration monitoring device must be capable of monitoring
the concentration level of organic compounds in the condenser exhaust vent
stream. A temperature monitoring device must be capable of monitoring
temperature at two locations and have an accuracy of z1 perceht of the
temperature'being monitored in degrees Celsius or, x0.5 °C, whichever is
greater. One of the temperature sensors is requfred to be installed at a
location in the condenser exhaust vent stream, and the second temperature
sensor is to be installed at a location in the coolant fluid.exiting the
condenser. ’ ' '

| Carbon adsorption systems that regenerate the carbon bed directly in
the control device are required to have a monitoring device with a contin-
uous recorder:. The device can either measure the concentration level of the
organic compounds in the exhaust vent stream from the carbon bed or measure
a parameter that demonstrates that the carbon bed is regenerated on a regu-
lar, predetermined time cycle. . '

Carbon adsorption systems that do not regenerate the carbon bed
direttiy on-site in the control device (e.g., carbon canisters) are required
_ to measure the concentration level of the organic compounds in the exhaust
vent stream on a regular schedule. It is also requ1red that the existing
carbon be replaced with fresh carbon immediately after breakthrough is indi-
cated. The monitoring frequency is to be at an interval of 20 percent of .
the time required to consume the total carbon working capacity or once a
day, whichever is less frequent. An example illustrating how to calculate
carbon canister monitoring frequency is presented in Appendix I.

The monitoring device used to indicate the concentration level of
organic compounds exiting a condenser or carbon adsorption systeh should be
based on a detection principle such as infrared detection, photoionization,
or thermal conduct1v1ty

The TSDF owner/operator is required to inspect the readings from each
of the monitoring devices at least once each operating day to- check control
device operation and, if necessary, immediately implement the corrective
actions necessary to ensure that the control device operates in compliance
with Subparts AA and BB. ',

When a control device other than an incinerator, flare, boiler, process
heater, condenser, or carbon adsorption system is used, the owner/operator
is required to demonstrate the organic emission reduction achieved by the
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control device. This demonstration 'can be made by conducting a performance
or source test, by using engineering calculations, or with vendor certificaw‘
tion of equipment performance. If owners/operators elect to conduct a
performance test, they are required to develop and record a test.p1én as
specified in Sections 264.1035 and 265.1035. An additional requirement when
applying for a RCRA permit is that the Regional Administrator be provided
with sufficient information to describe the control device operation and
indicate the process parameter or parameters that demonstrate proper opera-
tion. and maintenance of the control device. The Regional Administrator may
request additional information and will specify the“appropriate monitoring, ~
1nspect1on and maintenance requirements. '

‘Closed-vent systems must be monitored to show that no detectable emis-
sions are present. This monitoring must be done initially, annually, and at
‘other times as requested by the Regional Adm1n1strator Leaks in closed-
vent systems, as indicated by an instrument read1ng of 500 ppm or greater or
by visual inspections, must be repaired as soon as possible, but not later
than 15 calendar days after the leak is detected. A first attempt at repair
must be made no later than 5 calendar days after the leak is detected.
7.1.2 Equipment Leaks ‘ o

7.1.2.1 Pumps. Each pump,in light-liquid service must be monitored
for leaks on a monthly basis in accordance with Reference Method 21 in 40
CFR 60. In;addition, pumps in light-liquid service must be‘visua11y '
inspected each calendar week for indications of 1iquid dripping from the
pump seal. If an instrument reading of 10,000 ppm or greater is measured or
if there are indications of liquid dripping from the pump seal, then a leak
is detected. When a leak is detected, it shall be repaired as soon as
possible, but not later than 15 calendar days after it is detected. A first
attempt at repair must be made no later than 5 days after the leak is
detected. '

Pumps equipped with a dual mechanical seal system that includes a
barrier fluid system are exempt from the above monitoring requiremenfs if
“each dual mechanical seal system is: (a) operated with a barrier fluid
pressure that is at all times greater than the pump stuffing box pressure;
(b) equipped with a barrier fluid degassing reservoir that is connected by a
c]osed-vent‘system to a control device that complies with the requirements
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of Section 264.1060 or Section 265.1060; or (c) equipped with a system that
purgés the barrier fluid into a hazardous waste stream with no detectable .
organic emissions to the atmosphere. (This system must be checked daily or
equipped with an audible alarm.)  For such a system, thg_oWner/operator must
also determine a criterion that indicates failure of the seal system, the
barrier fluid system, or both. Additionally, the barrier fluid system must
not be a hazardous waste with organic concentrations of 10 percent or
-greater by weight. Each barrier fluid system must also be equipped with a
sensor that will detect failure of the seal system, the barrier fluid

. system, or both. The sensor must be equipped with an audible alarm that
must be checked monthly to ensure that it is funct1on1ng properly. Each
pump must be v1sua11y 1n5pected each calendar week, for indications of
liquid dripping from the pump Seals. ..If Tiquid is. dripping, from the pump

. seal.of if the sensor,ihdicates failure, a leak is detected. A first
attempt at repair of the leak must be .made within 5 calendar -days of
detection, and repair must be completed not 1ater than 15 calendar days
after detection. '

" Any pump that is designated for no detectable emissions, as indicated
by an instrument reading of less than 500 ppm above background, is exempt
from the weekly and monthly monitoring requirements of Section 264.1052(a)
or Section 265.1052(a), the repair,reqﬁirements of Section 264.1052(c) or
265.1052(c), and the requirements of Section 264.1052(d) or 265.1052(d) .
For pumps with dual mechanical seal systems, exemption may be granted
provided that the pumps: (a) have no externally actuated shaft penetrating
the pump housing; (b) operate with no detectable emissions as indicated by
an instrument reading of less than 500 ppm above background as measured by
the methods specified in Section 264.1063(c) or 265.1063(c); and (c) be
visually inspected for indications of liquid dripping from the seal initi-
ally upon designation, annually, and at other times as requested by the
Regional Administrator. ' ‘

Any pump that is equipped with a closed-vent system capable of
capturing and transporting any leakage from the seal(s) to a control device
that complies with the requirements of Section 264.1060 or 265.1060 is
exempt from the above requirements for pumps in light-liquid service.

7.1.2.2 Compressors. Compressors are required to be equipped with a
seal system that includes a barrier fluid system and prevents leakage of
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total organic emissions to the atmosﬁhére. Each combressor seal system must
’be’operated with the barrier fluid at a pressure that is greater than the
compressor stuffing box pressure, equipped with a barrier fluid syétem that
is connected by a closed-vent system to a control device that complies with
Section 264.1060 or Section 265.1060, or equipped with a system that purges
the barrier fluid into a hazardous waste stream with zero total organic
emissions to the atmosphere. . In addition, the barrier fluid must not be a
hazardous waste with organic concentrations of 10 percent or greater by
weight. :

Each barrier fluid system must be equipped with a sensor that will
detect failure of the seal system, barrier fluid system, or both. The
- sensors must be checked daily or equipped with an" audible alarm unless the
comﬁrassor is located within the boundary of an unmanned plant site, in
which case the sensor must be checked daily. The audible alarm must be
checked monthly to ensure that it is functioning prbpérly. The owner/
operator is responsible for determining a criterion that indicates system(s)
failure. If a failure occurs, a leak is detected. Repair is then required
to be initiated within 5 days and completed within 15 days of detection. ‘

A compressor is exempt from the seal and barrier fluid system require-
ments described above if it is equipped with a closed-vent system capable of
:capturing and transporting any leakage from the seal to a control device
that complies with the requirements of Section 264.1060 or 265.1060.

Any compressor that is designated for no detectable emissions as indi-
cated by an instrument reading of less than 500 ppm above background is
__exempt from the above requirements if it is demonstrated to be operating
with no detectable emissions, as measured by the method specﬁfied in Section
264.1063(c) or 265.1063(c) and is tested initially upon designation, annu-
ally, and at other times requested by the Regional Administration to
determine that no detectable emissions- are present.

7.1.2.3 Pressure Ré]fef Devices. Pressure relief devices in gas/vapor
service are reaquired to be operated with no detectable emissions except
during pressure releases. No detectable emissions are defined as an instru-
ment reading of less than 500 ppm above background, as measured by the
method specified in Section 264.1063(c) or Section 265.1063(c). As soon as
possible, but not later than.5 days after each pressure release, the
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~ pressure relief device must be returned to a condition of no detectablie

. emissions except as provided in Section 264.1054 or 265.1054. No’ later than
5 calendar days after the pressure release, the pressure'relief device shall
be monitored to confirm the conditions of no detectable emissions. Any
pressure relief device that is equipped with a closed-vent system capable of.
capturing and transporting 1eakage from the pressure relief device to a
control device as described in Section 264.1060 or 265.1060 is exempt from
the above requireménts. ‘

7.1.2.4 Valves. Valves.in 1ight¥]jquid or‘gas/vapof,serviée must be
monitored monthly to detect Teaks in accordance with Reference Method 21 in
40 CFR 60. If an instrument reading of 10,000 ppm or greater is measured, 2
. leak is detected. Any valve for which a leak is not detected for 2 succes-
sive months may be monitored the first month of every succeeding quarter,'
beginning with the next quarter, until a leak is detected.  If a leak is
detected, the valve must be monitored monthly until a leak is not detected
for 2 successive months. Repairs must be made as soon as possible and are
required to be initiated no later than 5 days after detection and completed
no later than 15 calendar days after detection. |

Any valve that is designated for no detectable emissions under the.
provisions of Section 264.1057(f) or 265.1057(f) is exempt from the above
monthly monitoring requikements if the valve has no external actuating
mechanism in contact with the process fluid; is operated with emissions less
than 500 ppm above background; and is tested for goﬁp]iance with the no
detectable emission standards initially upon designation, annually, and at
other times as requested by the Regional Administrator. .

Any valve that is designated under the provisions of Section
264.1057(g) or 265.1057(g) as unsafe-to-monitor is exempt from the month]y
monitoring requirements if the owner/operator demonstrates that the valve is
unsafe to monitor because monitoring personhe] would be exposed to an imme-
diate danger, and if the owner/operator adheres to'a writfen plan that
requires monitoring of the valve as,frequently as possible during safe-to-
monitor times. . ' _ '

Valves desighated under the provisions of Section 264.1057(h) or
265.1057(h) as difficult-to-monitor are exempt from the monthly monitoring
requirements if (a) the owner/operator demonstrates that the valve cannot be

-7




monitored without elevating the monitoring personnel more than 2 m (6.6 ft)
above a sUppofi surface, (b) the hazardous waste management unit that the
valve is a pért of is located in an existing hazardous waste management
unit, and (c) the owner/operator follows a written plan that requires moni-
toring of, the valve at least once per calendar year.

An owner/operator subject to the above requirements for valves in
gas/vapor or light-liquid service may elect to have all valves within a
hazardous waste management unit comply with an alternative standard that
allows no greater than 2 percent-of the valves to leak.- If this alternative
standard is chosen, the owner/operator must notify the Regional Administra-
tor. A performance test must also be conducted -initially upon designation,
annually, and at other times requested by the Regional Administrator. The
performance test requ1res all valves in the hazardous waste management unit
subject to the requirements in Section 264.1061 or 265.1061 to be monitored
" within 1 week by the methods specified in Section 264.1063(b) or Section
265.1063(b). If an instrument reading of 10,000 ppm or greater is measured,
a leak is detected. If a leak is detected, it shall be repaired in accord-
ance with Section 264.1057(d) and (e) or Section 265.1057(d) and (e). The
leak percentage is determined by dividing‘the number of leaking valves
subject to the requirements in Section 264.1057 or 265.1057 by the total
number of valves that are subject to the requirements in Section 264.1057 or
Section 265.1057 within the hazardous waste management unit.

If an owner/operator decides to no longer comply with the alternative
standards for valves (Section 264.1061 or 265.1061), the Regional Adminis-
trator must be notified in writing that the standard described in Sections
264.1057(a) through (e) or Sections 265.1057(a) through (e),wi11’be}
followed. ' '

Additional alternative standards for valves in gas/vapor or light-

liquid service may be elected by owners/operators subject to the require-
ments of Section 264.1057 or 265.1057. These alternative work practices
require the owner/operator to comply with the valve monitaoring as described
in Section 264.1057 or 265.1057. However, if after two consecutive quarter-
ly leak detection periods when the percentage of valves leaking is equal to
or less than 2 percent, an owner/operator may begin to skip one of the
quarterly leak detection periods; or, if after five consecutive quarterly




leak detection periods when the percentage of valves leaking is equal to or
less than 2 percent, an owner/operator may begin to. skip three of the
quarterly leak detection periods. If the percentage of valves leaking is
greater than 2 percent, the owner/operator must monitor monthly in compli-
ance with Section 264.1057 or 265.1057, but may aga1n elect to use this
.alternative standard (Section 264.1062 or 265.1062) after meeting the
requirements of Section 264.1057(c)(1) or 265.1057(c)(1). The owner/oper-
ator must notify the Regional Administrator before implementing. one of the
. a]ternatlve work pract1ces , ) ‘ |

7.1.2.5 Other [Equipment. Pumps and valves in heavy-Tiquid service;
pressure relief devices in light-liquid or heavy-]iquid service, and flanges
and other connéctors shall be monitored within 5 days by the method speci-
fied in Section 264 1063(b) or 265.1063(b) if ev1dence of a.potential- leak
is found by visual, audible, olfactory, or any other ‘detection method. If
an instrument read1ng of 10,000 ppm or greater is measured a leak is
detected. After a leak is detected, the first attempt at repair must be
made within 5 calendar days and the repair must be completed within 15
calendar days. First attempts at repairs include, but are not limited to,
the practices described in Section 264.1057(e) or 265.1057(e) .

7.2 RECORDKEEPING

Each TSDF owner/operator subject to the provisions of Subparts AA
and/or BB must comply with the recordkeeping requirements of Sections
264.1035, 264.1064, 265.1035 or 265.1034. An owner/operator of more than
.one facility subject to these requirements may comply with the recordkeeping
requ1rements for these hazardous waste management units with one recordkeep-
ing system if the system jdentifies each record by each hazardous waste
management un1t.

Table 7-1 summarizes the recordkeeping and reporting requirements of
the process vent and equipment leak air emission standards. The following
sections outline the general RCRA recordkeeping requirements and the ‘
specific recordkeeping requirements of the process vent and equibment leak
air emission standards.

7.2.1 General RCRA Recordkeeping Requirements

The general RCRA recordkeeping requirements for permitted and interim-

status facilities are contained in 40 CFR 264, Subpart E, and 40 CFR 265,
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TABLE 7-1. CROSS-REFERkNCE BETWEEN SUBSTANTIVE
REQUIREMENTS AND RECORDKEEPING/REPORTING
REQUIREMENTS OF PARTS 264 AND 265, SUBPARTS AAd and BB

Recordkeeping/reporting

Itemb.cC ‘ Substantive requi(ementd . requirement
A. Pumps in light- 1. Monthly LDRP® §264.1052 3. Tag leaking sources
] liquid service and §265.1052. only - 5264.1064(c)
and §265.1064(c).
2. Weekly visual inspectionf 4. Record dates, repair
§264.1052(a) (2) and attempts and methods,
§265.1052(a)(2). and reasons for delay

of repair etc. -

264.1064(d) and
, 265.1064(d). -

B. Pumps in light- 1. Desighed and operated " 3. Record seal system
liquid service under certain conditions9 . design criterion -
(Dual seal §264.1052(d)(1)-(6) and - 264.1064(j) and
systems)¢ §265.1052(d) (1)-(6) . (265.1064(j) .

2. Inspection of seals and | -4, Same as A3 and A4,
seal systems-§264.1052(d)
(4)'(5):(6 . "

C. Pumps in light- 1. 'Designed and operated under 3. Record results of
liquid service certain conditions - compliance tests -
(Sealless)¢ §264.1052(e)(1),(2) and §264.1064(qg)

§265.1052(e) (1),(2). and §265.1064(g) .
2. Tested for "no detectable

emissions" - ?264.1052(e)(3)

and §265.1052(e) (3).

D. Pumps in light- 1. Designed and operated under 2. Record design crite-
liquid service certain conditions - - rion - 3264.1064(e)
(Hooded) ¢ §264.1052(f) and - and §265.1064(e)

§265.1052(f). | )
E. Compressors ’ 1. Installation of seal system 3. Record seal system
(General) §264.1053(a)-(d) and . design criterion -
§265.1053(a)-(d) . §264.1064(j) and
£265.1064(j) .
2. Inspecfion of seals - 4, Same as A3, A4.
§264.1053(e) and
§265.1053(e).
" (continued)
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TABLE '7-1 (continued)

- ‘Recordkeeping/reporting

Itemb.C . Substantive requirementd | requirement

F. Compressors 1. Designed and operated under 2. Same as D2.
(Hooded) ¢ certain. conditions - ﬁ :

264.1053(h) and
§265. 1053(h) ’ .

G. Compressors 1. Designed and operated under 3. Same as C3.

(Sealless)¢ certain conditions -
: ‘ 264.1053(i) (1) and
265.1053(i) (1).
2. Tested for "no detectable
emissions - 3264 .1053(1) (2)
and §265.1053(i)(2).

H. Pressure relief 1. Designed and operated for 3. Same as C3.
devices (gas - no detectable emissions - - ‘
service) (General) . §264.1054(a) and '

§265.1054(a).
2. Tested for no detectable
emissions - 3264 .1054(b)
| and §265.1054(b)

1. Pressure relief 1. Designed and operated o 2. Same as D2.
devices (gas under certain conditions - :
service) (Hooded)¢ §264.1054(c) and

v §265.1054(c) . t

J. Sampling . 1. Designed and operated 2. Same as DZ2.
connection systems under certain conditions -
(General) §264.1055(a), (b) and

- §265.1055(a),(b).
K. Open-ended 1. Cap open-ended lines
valves or lines §264.1056(a) (1) and
§265.1056(a) (1).
2. Operational requirements
§264.1056(a) (2),(b),(c)
and,§265 1056(a)(2) (b),(c).
L. Valves in gas/ 1. Monthly LDRP - §264.1057 2. Same as A3, A4.

vapor service in (a)-(e) and §26 .1057(a)-(e).
light-liquid service ‘

(continued)
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TABLE 7-1 (continued)

Recordkeeping/reporting

Itemb.C Sub$tantive requirementd requirement

M. Valves in gas/ 1.. Designed and operated 3. -Same as (C3,
vapor service in under certain conditions -
light-liquid §264.1057(f) (1) and (2)
service and §265.1057(f) (1) and (2).

(Leakless)€ : .
2. Tested for "no detectable
emissions" - ?264.1057(f)(3)
and §265.1057(f) (3).

N. Vvalves in gas/ 1. Monitoring during safe-to- 2. Maintain record of
vapor seryice in monitor times - ?264.1057 monitoring plan and
light-1iquid (@) (2) and §265.1057(g)(2). ~explain why valve
service ., is unsafe to monitor-~
(Unsafe to monitor) ‘ §264.1064(h) (1) and

§265.1064(h) (1).

0. Vvalves in gas/ 1.. Annual monitoring - 2. Maintain record of
vapor service in §264.1057 (h) (3) and monitoring schedule
light-liquid §265.1057(h) (3) . and explain why valve
service . is difficult to
(Difficult to monitor - §264.1064
monitor) (h)(2) and §265.1064

(h)(2).

P. Pumps and valves 1. LDRP within 5 days - 2. Record heavy liquid
in heavy-liquid §264.1058(a) and service determination -
service §265.1058(a) . §264.1064(k) (2) and

§265.1064(k) (2).
3. Same as A3, A4.

Q. Pressure relief 1. LDRP within 5 days 2. Same as A3, A4.
devices in liquid §264.1058(a) and
service and §265.1058(a) .
flanges and other
connectors
(General)

R. Delay of repair 1. Repair infeasible without 2. Record reason for delay

(General)

unit shutdown - §264.1059(a)
and 265.1059(a)

repair, owner/operator
signature, expected
date of repair, dates
of shutdowns -
§264.1064(d) (6)-(9) and
§265.1064(d) (6)-(9).
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TABLE 7-1 (continued)

~Recordkeeping/reporting

Itemb,C Substantive requirementd requirement
S. Delay of repair 1. Equipment isolated from 2. Same as R2.
(Out of service) process and not in .
: service - §264.1059(b)
and §265.1059(b).
T. De]éy of repair 1. Purged emissions greater 3. Same as R2.
(valves) : than emissions from delay - .

§264.1059(c) and §265.1059(c).

2. Beyond shutdown if stock of
. .valve -bodies is depleted - .
§264.1059(e) and §265.1059(e).

"yU. Delay of repair . 1. If dual seal/barrier fluid 2.
(Pumps) : system is used - %264.1059

(d),aqd §265.1059(d) .

V. Closed-vent 1. Designed and operated under - 4.
systems and control certain conditions -
devices (General) §264.1033, §264.1060,

§265.1033 and §265.1060. 5.

2. Tested for "no detectable 6.
. emissions" - %264.1033(j)(2)
and §265.103304) (2).

3. Operate closed-vent systems
and control devices when
emissions are vented to them - -
§264.1033(k) and §265.1033(k).

W. Closed-vent = 1. Designed and operated under 4.

systems and ' certain conditions -
control devices §264.1033(b) and 5.
(vapor recovery) §265.1033(b).

. 2. Monitor control devices -
: §264.1033(f),(g),(h) and
§265.1033(f), (g) (h).

3. Same as V3;

X. Closed-vent 1. Designed and operated under 4.
systems and ‘ certain conditions -
- control devices - §264.1033(c) and
(Enclosed §265.1033(c).
combustion) :

Same as R2.

Same as D2.

Same as (3. -

Report exceedances
semiannually -
§264.1036(a) (2),
§264.1065(a) (4),
§265.1036(a) (2), and
§265.1065(a) (4) . .

Same as D2.

Record exceedances -
264.1035(c) (3) (vi),
vii), (viii), (ix),
265.1035(c) (3) (vi),

%vii),(viii),(ix),

3264.1064(e), and

§265.1064(e).

Same as D2.
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TABLE 7-1 (continued)

Recordkeeping/reporting

Itemb.C Substantive requirementd requirement
X. (con.) 2. Monitor control devices - 5. Record exceedances -
§264.1033(f) and %264.1035(c)(3)(i),
§265.1033(f). i), (ii1),(iv) and
: %265.1035(c)(3)(i),
3. Same as V3. ii), (iii), (iv).
Y. C(Closed-vent 1. Designed and operated under .4. Same D2.
systems and : certain conditions - -
control devices §264.1033(d) (1)-(6) and 5. Record exceedances -
(Flares) §265.1033(d) (1)-(6). §264.1035(c) (3)(v) and
. A §265.1035(c) (3) (v).
2. Monitor control devices - ) N
§264.1033(f) and §265.1033(f).
3. Same as V3.
Z. Alternative 1. Elect to follow alternative
standards for and notify Regional
valves (allow- Administrator - Notify if return to
.. able percent §264.1061(a),(b)(1), and routine work practice -
leaking)¢ §265.1061(a), (b) (1). §264.1061(d) and
: ‘ §265.1061(d) .
2. Conduct performance test -
§264.1061(b) (2), (c) (1)-(3)
-and ?265.1061(b)(2),
(c)(1)-(3).
AA. Alternative 1. Elect to follow one or two 5. Record monitoring

standards for
Valves (skigc

_ period LDRP

alternative work practices
and notify Regional
Administrator -
264.1062(a) and
265.1062(a) .

2. Comply initially with
routine valves standard -
264.1062(b) (1) and
§265.1062(b) (1).

- 3. Follow one or two

alternative work practices -
§264.1062(b) (2)-(3) and
§265.1062(b) (2)-(3).

4. Return to routine valve
standard if 2 percent
valves leaking is exceeded -
§264.1062(b) (4) and
§265.1062(b) (4) .

schedule and percent
of valves leaking -
§264.1064(i) and

§265.1064(i).
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TABLE 7-1 (continued)

‘ : : Recordkeeping/reporting
Itemb.C Substantive requirementd , requirement

AB. Process vents 1. Comply with facility emis-
' . sion limit or reduce organic
emissions from all affected
process vents - §264.1032
and §265.1032.

2. Control device designed 4. Same as D2.
and operated under certain -«
conditions - §264.1033
and- §265.1033.

3.. Monitor control device | |
parameters. - Same as -W2, 5. Same as W5, X5, Y5. ..
X2, v2. .

_6".Same as)V6.

aThe requirements presented in this table are those for the process vents and
equipment covered by Subparts AA and BB. :

beach source covered by Subparts AA and BB is listed and the requirements for
that source are annotated mainly by indicating the substantive requirements for
that source, the citation for those requirements, the associated recordkeeping/
reporting requirements and their citation. Each block (e.g., 'A. Pumps
(General)') is mutally exclusive of other blocks.

CA note 'c' indicates that the requirements are alternatives to the general
requirements. As such, these requirements take the place of the general
requirements. Accordingly, if a piece of equipment is covered by an alternative
requirement, it is not covered by the general requirements. ’

dThe substantive requirements are summarized and a reference to the exact regula-
tory language is provided if more detail is needed.

eLDRP means "leak detection and repair program.” This generally includes the
use of a portable monitor to detect leaks and then, for those pieces of equip-
ment that are leaking, repair of the leak. Delay of repair is general to all
sources and is presented separately. ' :

fInspection generally means visual inspection of seal areas és well as seal-
- barrier fluid system integrity. Inspection includes repair of leaking seals
and seal/barrier fluid systems,

QDesigned"and operated generally means .that specific equipment or'designs are
allowed if they are used in ways that result in emission reductions. that are
at least equivalent to the general requirements. :
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Subpart E. These subparts contain discussions on the use of a waste
manifest system (Sections 264.71 and 265.71), requ1rements for facility
~operating records (Sections 264.73 and 265.73), availability of records
(Sections 264.74 and 265.74), and the facility biennial report (Sections
264.75 and 265.75). Information (with the exception of the results of
inspections) must be maintained in the operating record until facility
"closure. In addition to submitting the biennial reports and unmani fested
waste reports, the owner/loperator is required to report to the Regional

_ Administrator specific occurrences as outlined, in Sections 264.77(a)-(c) and
265.77(a)-(c). |
7.2.2 Process Vent Recordkeep1ng Requirements

For each process vent to which Subpart AA of Part 264 or 265 applies,
the .owner/operator must record .in the facility operating record: identifi-
cation pumber and hazardous waste management unit 1dent1f|cat1on type of
unit percent by weight total organics in the hazardous waste managed in the
unit, state (e.g., gas/vapor or liquid) of hazardous waste at the unit, the
organic emissions from each process vent associated with the unit, and '
method of compliance with the standard. : .

The facility operating record must also include an implementation
schedule indicating dates by which the design and construction of any
control device and closed-vent systems required by the provisions of Section
264.1032 or 265.1032 will be completed.. The implementation schedule may
allow up to 18 months after the effective date for completing engineering
_ design and evaluation studies and for installation of controls. The final
standards require that both permitted and interim-status facilities maintain
the schedules and the accompanying documentation in their operating records.
The implementation schedule must be in the operating record on the effective
date of the regulation, which is 6 months after promulgation. No provisions
have been made in the standards for extensions beyond the 18-month
allowance. '

Included in the facility operating record must be documentation that
demonstrates compliance with the process vent standards in Section 264.1032
or 265.1032. This documentation must include information and data identify-
ing all affected process vents, annual facility throughput, annual facility
operating hours, estimated emission rates for each affected vent and for the
overall facility, and information and data supporting estimates of vent
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emissions and emission reductions achieved by add-on control devices based
on engineering calculations or source tests. Also included in the operating
record must be documentation that demonstrates compliance with the equipment
standards in Sections 264.1052 to 264.1062 or Sections 265.1052 to 265.1062.
The Regional Administrator may request further documentation before deciding
if compliance has been demonstrated.
) Documentation to demonstrate compliance with Section 264.1033 or

265 1033, must include a list of all information, references, and sources
used in preparing the documentation; records required by Section 264.1035(b)
or 265.1035(b) that document the organic content of the liquids, gases, or
fumes emitted to the atmosphere; a design analysis based on the appropriate
sections of "Control of Gaseous Air Po]]utants" or other engineering texts;
a statement signed and dated by the owner/operator certifying that the
operating parameters .used in the design analysis. represent the cond1t1ons
that ex1st when the hazardous waste management unit is operating at the
highest load or capacity level reasonably expected to occur; and a signed
and dated statement by the owner/operator certifying that the control device -
" is designed to operate at 95 or greater percent efficiency unless the total
organic emission limits of Section 264.1032 and 265.1032 for affected
process vents at the facility can be attained by a control device involving
vapor recovery at an efficiency less than 95 percent.

The facility's process vent emission rate determination must be appro-
priate at all times to the facility's current waste management unit designs
and wastes managed. If the owner/operator takes any action that would
result in the determination no longer being appropriate to the facility's
operations, then a new determination is required (e.g., if a waste of"
different comp051t1on is managed, the operating hours of the affected
management units are increased beyond what was or1g1na11y considered, or a
new affected unit is added).

Design and operating information for each closed-vent system and
control device required by Sections 264.1032 and 265.1032 shall be recorded
and kept up-to-date in the facility operating record. The opefating infor-
mation described in (d) and (e) below need only be kept for 3 years. The
required design and operating information includes: (a) detailed design
specifications, drawings, schematics, and piping and instrumentation
diagrams; (b) description and date of eaCHAmodification that is made to the
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closed-vent system or control device design; (c) identification of operating

parameter, description of monitoring device, and a diagram of monitoring
sensor location(s) used to comply with Section 265.1033(f)(2); (d) date,
time, and duration of each period when any monitored parameter identified
above exceeds the value established in the control device design analysis,
as well as an explanation of the cause for the exceedance and the measures
implemented to correct the control device operation; and (e) the date of
each control device startup or shutdown.

For thermal vapor incinerators designed to operate with a minimum
residence time of 0.50 s at a minimum temperature of 760 °C (1,400 °F), the
above information must be recorded for periods when the combustion tempera-
ture is below 760 °C (1,400 °F). For thermal vapor ihcine}ators'designed to
operate with an organic emission reduction efficiency of 95 percent or
greater, the owner/operator is required to record the period when the

" combustion temperature is more than 28 oC (82.4 °F) below the design average

combustion temperature established as a requirement of Section
264.1035(b) (4) (i11) (A) or 265.1035(b) (4) (iii) (A). |

_TSDF owner/operators with catalytic incinerators are required to record
the period when the temperature of the vent stream at the catalyst bed inlet
~ is more than 28 °C (82.4 °F) below the average temperature of the vent |
stream or the temperature difference across the catalyst bed is less than 80
percent of the design average temperature difference established as a
requirement of Section 264.1035(b) (4)(ii1)(B) or 265.1035(b) (4) (iii)(B).

For boilers or process heaters, the owner/operator is required to
record periods when the combustion temperature is more than 28 °C (82.4 °F)
below the design average combustion temperature or, when position changes
where the vent stream is introduced to the flame zone as a requirement of
Section 264.1035(b) (4) (iii)(C) or 265.1035(b) (4)(iii)(C). When flares are
used, the owner/operator must record periéds when the pilot flame is not
ignited. '

TSDF owner/operatoré that have condensers with a monitoring device
equipped with a continuous recorder, must record the period when the organic
compound concentration in the exhaust vent stream is more than 20 percent
greater than the design level established as a requirement of Section
264.1035(b) (8) (iii) (E) or 265.1035(b)(4)(iii)(E). For condensers that




comply with Section 264.1033(f)(2)(vi)(8) or 265.1033(f)(2)(vi)(B), the
owner/ operator is required to record the period when the'temperature of the
exhaust vent stream is more than 6 °C (42.8 °F) above the design average
exhaust vent stream temperature established as a requirement of Section
264.1035(b) (4) (i11) (E) or 265.1035(b) (4) (iii)(E) or the period when the
temperature of the coolant fluid exiting the condenser is more than 6 °C
(42.8 °F) above the design average coolant fluid temperature established as
_a requirement of Section 264.1035(b)(4)(i11)(E) or 265.1036(b)(8) (iii) (E).

For carbon adsorption systems that regenerate the carbon bed directly
on site in the control device and comply with Section 264. 1033(f)(2)(v11)(A)‘
or 265. 1033(f)(2)(v11)(A) the owner/operator is required to record any
periods when the organic compound concentration level or reading of organic
compounds in the exhaust vent stream is more than 20 percent greater than
the des1gn exhaust vent stream organic compound concentration level estab-
Tished as a requ1rement of Section 264. 1035(b)(4)(111)(£) or 265. 1035(b)(4)
(iii)(F). For similar types of carbon adsorpt1on systems that comply with
Section 264.1033(f)(2)(v11)(B) or 265. 1033(f)(2)(v11)(B), it is required
that the owner/operator record any periods when the vent stream continues to
flow through the control dev1ce beyond the predetermined carbon bed regen-
eration time established as a requirement of Section 264.1035(b) (4) (ii1) (F)
or 265.1035(b) (4) (iii)(F).

Additional requirements for carbon adsorption systems are that those
systems operated subject to the requirements of Section 264.1033(g),
265.1033(g), 264.1033(h)(2), or 265.1033(h) (2) must record the date when
existing carbon” in the control device is replaced with fresh carbon. For
carbon -adsorption systems operated subject to the requirements specified in
Section 264.1033(h) (1) or 265.1033(h)(1), the owner/operator is required to
maintain a log that records the date and time when the control device is
mon{tpred for carbon breakthrough, the monitoring device reading, and the
date when eXistihg carbon in the control device is rép1aced-with'fresh
carbon. '

When either carbon regeneration or removal takes ‘place, there is an
opportunity for organics to be released to the atmosphere unless the carbon
‘removal or regeneration is carried out under controlled conditions. There
would be no environmental benefit in removing organics from an exhaust gas




stream using adsorption onto activated carbon if the organics are subse-
quently released to the atmosphere during desorption or during carbon
disposal. The EPA therefore expects that owners or operatcrs of TSDF using
carbon adsofbtion systems to control organic emissions take steps to ensure
that proper emission control of regenefated or disposed carbon occurs. For
on-site regenerable carbon adsorption systems, the owner or operator must
account for the emission control of the desorption and/or disposal process
in the control efficiency determination. In the case of off-site reéenera-
tion or disposal, the owner or operator should supply a certification, to be
placed in the operating file of the TSDF, that all carbon removed from a
carbon adsorption system used to comply with Subparts AA and BB is either:
(1) regenerated or reactivated by a process that prevents the release of
organics to the atmosphere (Note: The EPA interprets “prevents" as used in
this paragraph to include the application of effective control devices such
as those required by these rules), (2) incinerated in a device that meets
the performance standards of Subpart 0, or (3) disposed in compliance with
Federal and State regulations. |

For control devices other than thermal or catalytic incineratofs,
flares, boilers, process heaters, condensers, or carbon adﬁorpfion'systems,
owners/operators of interim status facilities must record information
indicating proper operation and maintenance of the control device in the
facility operating record. The Regional Administrator (or Director) will
specify the appropriate recordkeeping requirements for facilities with final
permits as a part of the permit negotiation process.
7.2.3 Equipment Leak Recordkeeping Requirements

Information pertaining to equipment subject to the requirements in
Parts 264 and 265, Subpart BB, must be recorded in a log that is kept in the
facility operating record. This information includes:

1. - Equipment identification number- and hazardous waste manage-
ment unit identification,

2. Approximate locations within the facility (e.g., identify the
hazardous waste management unit on a facility plot plan),

3. Type of equipment (e.g., a pump or pipeline valve),

4. Percent-by-weight total organics in the hazardous waste
stream at the equipment,
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5. Hazardous waste state at thé equipment (e.g., gas]vapor or
liquid), and : : o

6. Method of compliance with the standard (e.g., "mbnthly leak
*  detection and repair" or "equipped with dual mechanical
_seals"). o j

In addition, for a facility that takes up to 18 months after the effective
date to install a closed-vent system and control device, an implementation
schedule must be in the operating log. If the owner or operator demon-
strates the control-device effectiveness with a performahce test, the
performance test pTan and test results must be in the log. Otherwise,
detailed design documentation supporting the control device effectiveness
must be in the operating log. The log also must contain the monitbring,
operating[ and inspection information required by the standards. -

To help identify equipment not subject to monthly LDAR, the following
. information is recorded in a log that is kept in the facility operating
record:- - '

1. A list of identification numbers for equipment (except welded
fittings) subject to the requirements of Subpart BB;

2. A list of identification numbers and signed (by the oWner/op-
erator) designations for equipment that the owner/operator
elects to designate for no detectable emissions;

3. A list of equipment identification numbers for pressure
relief devices;

4. The date of, measured background level, and maximum
jnstrument reading measured at the equipment during each
compiiance test; and ‘ ' :

5. A list of identification numbers of equipment in vacuum

© service.

Information pertaining to valves subject to the requirements of Sec-
tions 264.1057(g) and (h) or 265.1057(g) and (h) must.be recorded in a
logbook that is kept in the facility operating record. This information
jncludes: a list of identification ndﬁbers for valves that are designated
as unsafe or difficult to monitor; an explanation for each valve stating why
jt-is unsafe or difficult to monitor; and the plan for monitoring each
valve. For valves complying with Section 264.1062 or 265.1062, a schedule

i
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of monitoring and the percent of valves found leaking during each monitoring
period is requ1red to be recorded in the facility operating record.

When each leak is detected (as specified in Sections 264.1052,

264.1053, 264.1057, and 264.1058 or Sections 256.1052, 265.1053, 265.1057,
and 265.1058), a weatherproof and readily visible identification, marked
with the equipment identification number, must be attached to the leaking
equipment. The jdentification on a valve may be removed after it has been
monitored for 2 successive months and no leak is detected during this time.
The 1dent1f1cat1on on equipment, except a valve, may be removed after it has
been repaired. .

When a leak is detected as specified in the above paragraph, specific
information must be recorded in an 1nspect1on log and kept in the facility
operating record. This includes the instrument, operator; and equipment
identification numbers; the date that the leak was detected and the dates of
_attempted repairs; attempted repair methods; the statement "above 10,000" if
"the maximum instrument reading measured by the methods specified in Section
264.1063(b) or 265.1063(b) after each repair attempt is equaT to or greater
than 10,000 ppm; the statement "repair delayed” and the reason for the delay
if the repair is not made within 15 calendar days after discovery of the “
leak; the signature of the owner/operator whose decision it was that the
repair could not be effected without a hazardous waste management unit
shutdown; the expected date of successful repair of the leak if the leak is
not repaired within 15 calender days; and the date of the successful repair
of the Teak. - S

Criteria for barrier fluid system sensors required in Sections
264.1052(d)(5) and 264.1053(e) (2) or Sections 265. 1052(d) (5) and
265.1053(e) (2), an explanation of the criteria, any changes to the criteria,
and reasons for the changes must be recorded in a log that is kept in the
facility operating record.

Information used for determining exemptions as provided in the applica-
bility section of this subpart or other specific subparts must be recorded
in the log kept in the fac111ty operating record. This information in-
cludes: (a) an analysis demonstrating the design capacity of the hazardous
waste management unit; (b) a statement listing the hazardous waste influent
and effluent from each hazardous waste management unit subject to the
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requirements in Sections 264.1051-1060 or Sections 265.1051-1060 and an
analysis demonstrating whether these hazardous wastes are heavy liquids; and
(c) an analysis demonstrating that equ1pment is not subject to th= require-
ments in Sections 264.1051- 1060 or Sections 265.1051-1060.

Information and data that are used to identify and demonstrate that a
piece of equipment is not subject to the requlrements in Sections 264.1052-
1060 or Sections 265.1052-1060 shall be recorded in a Iog that is kept in
the facility operat1ng record.’

Records of month1y equipment leak monitoring and repair, detectable
emission monitoring, and c]osed vent system and control device operating
information need be kept only 3 years.

The owner/operator of any facility subject to. this subpart and té
. regulations in 40 CFR Part 60, Subpart VV, or 40 CFR Part 61, Subpart V, may
elect to demonstrate compliance with the regulations by documentat1on in
acgordance with Section 264.1064 or 265.1064 .of this subpart or pursuant to’
provisions of 40 CFR Part 60 or 61 (Section.264.1064(1) or 265.1064(1). For
cases when the documentation requirements of 40 CFR Part 60 or 61 duplicate
the documentation required under this,éqbpartL multiple copies of identical
records are not required. In these instances, the documentation under the
regu]atibn in 40 CFR Part 60 or 61 shall be kept with or made readily
available with the facility operating record.

7.3 .REPORTING REQUIREMENTS

‘The .standards for process vents and equipment leaks for RCRA-permitted
facilities subject to the provisions of 40 CFR Part 264, Subparts AA and/or
BB, reguire that control device exceedances (i.e., periods when monitoring
indicates that operating parameters exceed established tolerances for design
specifications) that go uncorrected for more than 24 hours be reported to -
the Regional Administrator on a semiannual basis. (See Section 7.2.2 for a
discussion of control device exceedances.) The reports must include the
dates, duration, cause, and corrective measures taken. For equipment leaks,
a report is required if a leak is not repaired within the designated time .
period. If a facility does not have any exceedances during the reporting
period, no réport is required. There are no reporting requirements for
interim status facilities subject to these air rules. ‘
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8.0 IMPLEMENTATION AND COMPLIANCE

8.1 STATE AUTHORIZATION

8.1.1 App]iéability of Rules in Authorized States

Under Section 3006 of RCRA, EPA may authorize qualified States to
administer and enforce the RCRA program within the State. (See 40 CFR Part
271 for the standards .and requirements for authorization.) Following
" authorization,  EPA retains enforcement authority under Sections 3008, 7003,
and 3013 of RCRA, although authorized States have primary enforcement
respon51b1]1ty under Section 7002.

Prior to the HSWA of 1984, a State w1th final authorization adminis-
tered its hazardous waste program entirely in lieu of EPA administering the
Federal program in that Stdte. The Federal requirements no Tonger applied
in the authorized State, and EPA could not issue permits for any facilities
in the State that the State was authorized to permit. When new, more
stringent Federal requirements were promulgated or enacted, the State was
obliged to enact equivalent authority within specified timeframes. New
Federal requirements did not take effect in an authorized State until the
State adopted the requirements as State law.

In contrast, under Section 3006(g) (1) of RCRA, 42 U.S.C. 6926(g), n
requirements and prohibitions imposed by HSWA take effect in author1zed
States at the same time that they take effect in nonauthorized States. The
EPA is “directed to carry out those requirements and prohibitions in author-
jzed States, including the issuance of permits, until the State is granted-
authorization to do so. While States must still adopt HSWA-related provi-
sions as State law to retain final authorization, the HSWA requirements
- apply in authorized States in the interim. |
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8.1.2 Effect on State Authorizations '

The Subpart AA and BB rules are promulgated pursuant to Section 3004(n)
of RCRA, a provision added by HSWA. Therefore, EPA has added the require-
ments to Table 1 in 40 CFR 271.1(j), which identifies the Federal program
requirements that are promulgated pursuant to HSWA and take effect in all
States, regardless of authorization- status. States may apply for either
interim or final authorization for the HSWA prov%sions’id&ntified in 40 CFR
271.1(3) .

' The EPA will 1mp1ement the process vent and equ1pmen1 leak rules in
authorized States until (1) they modify their programs to adopt these rules
and receive final authorization for the modification or (2) they receive
interim authorization as described below. Because these rules- are promul-
gated pursuant "to HSWA, a State submitting a program modification may apply _
to receive either interim or final authorization under Section 3006(g)(2) or
Section 3006(b), respect1ve]y, on the basis of requirements that are
substantially equivalent or equivalent to EPA's. The procedures and sched-
ule for State program modifications for either interim or final authoriza-
tion are described in 40 CFR 271.21. It should be noted that all HSWA
interim authorizations.will expire automatically on Jaruary 1, 1993 (see 40
CFR 271.24(c)).

Section 271.21(e)(2) requires that authorized States must modify their
programs to reflect Federal program changes and must subsequently submit the
modifications to EPA for apprové]. The deadline for State program modifi-
cations for this rule is July 1, 1991 (or July 1, 1992, if a State statutory
change is needed). These deadlines can be extended in certain cases [40 CFR
271.21(e)(3)]. Once EPA approves the modification, the State requirements
become Subtitle C RCRA requirements.

A State that submits its official application for final authorization -
less than 12 months after the effective date of these standards is not
required to include standards equivalent to these standards in its.appli-
cation. However, the State must modify its program by the deadlines set
forth in 40 CFR 271.21(e). States that submit official applications for
final authorization 12 months after the effective date of the process vent
and equipment leak standards must include standards equivalent to these
standards in their applications. Section 271.3 sets forth the requirements
a State must meet when submitting its final authorization application.
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~ States that are authorized for RCRA may already have requirements under
State law similar to those in the process‘Vent and equipment leak rules.
These State regulations must be assessed against the Federal regulations
(i.e., Subparts AA and BB) to determine whether they meet the tests for
_authorization. Thus, a State is not authorized to implement these require-
ments in.lieu of EPA until the State program modification is approved. Of
course, States. with existing standards may continue to administer and
enforce their standards as a matter of State law. In implementing the
Federal program, EPA will work with States under cooperative agreements to
minimize duplication of efforts. In many cases, EPA will be able to defer
to the States in their efforts to implement their programs rather than take
separate actjons under Federal aufhority. ' '

8.2 IMPLEMENTATION (THE RCRA PERMITTING PROCESS)

The final process vent and equipment leak standards limit organic emis--
sions at new and existing hazardous waste TSDF that need authorization to
dperate under RCRA Section 3005 and are required to have a permit under
RCRA, 40 CFR Part 270. This applicability includes all hazardous waste
management units that require RCRA permits and hazardous waste recycling
units that are located on hazardous waste management facilities; if a RCRA
permit is needed for another part of the facility's operations independent
of the process vent and equipmenf leak rules (i.e., Subparts AA and BB of
Parts 264 and 265). |

Implementation of these air‘ruTes'is through incorporation of the rules
into the existing RCRA permitting process. ‘The applicability of these
standards with respect to their incorporation into the RCRA permitting
process is discussed below. Figure 8-1 presents a flow diagram of the RCRA
permitting process. 'Chapter 3.0 of this document presents a flow diagram
and several examples that may be used as an aid to determining applica-
bility. | '

8.2.1 Facilities with Permits

. Facilities are not required to reopen their permits as a result 6f the
process vent and equipment leak standards. Under the current RCRA permit-
ting system, a facility that has received a final permit must comply with
all of the following requirements as specified in 40 CFR 270.4: (1) the
specific conditions written into the permit (including conditions that
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demonstrate compliance.with Part 264'fegu1ations); (2) self-implementing
statutory requirements; and (3) regu]afions promulgated under 40 CFR Part
' 268 restricting the placement of hazardous waste in or on the land. When
new regulations are promulgated after the issuance of a permit, EPA may
reopen the permit to incorporate the new requirements as stated in Section
270.41. Otherwise, the new regulatory requireﬁents are incorporated into a
facility's permit at the time of permit reissuance (Section 124.15), or at
the 5-year review (Section 270.50) for land disposal facilities.

Although EPA has the authority to reopen permits to incorporate the
requirements of new standards, it is concerned about the resource burdens of
this approach. To ‘reopen permits for each new regulation at the time it is
promulgated would 1mpose a large administrative burden on both EPA and the
regulated community because a major permits modification would generally
require the same administrative.proCedures as are required for initial
permits (e.g., development of a draft permit, public notice, and opportunity
for public hearing). As a consequence, the requirements of new standards
.are usually incorporated into a permit when it is renewed. For standards
implemented through the RCRA permit'system,‘the effect of this policy is to
"shield" facilities that have been issued a final permit from any require-
ments promulgated after the issuance of the permit until the time that the
permit must be renewed and the new requiremepts are written into the permit.
Thus, this policy is often referred to as the "permit-as-a-shield" policy.
A1though this policy is generally applied, EPA may evaluate the need to
accelerate the implementation of standards deve]bped under RCRA and, if
warranted, make exceptions to-the permit-as-a-shield policy. However, the
permit-as;a-shie1d'provision applies to control of air emissions from
process vents and equipment leaks regulated under Section 3004(n).

Eaci]ities issued permits prior to the effective date of these rules do
not have to comply with the 40 CFR 264, Subparts AA and BB, standards, or ’
modify their permits to incorporate these rules, until their permit is
reissued (40 CFR 124.15) or reviewed (40 CFR 270.50) by the Regional '
Administrator. Facilities that are issued permits after the effective date
of these rules must comply with the requirements of Part 264, Subpafts AA.
and BB, for process vents and equipment leaks.
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8.2.2 Interim-Status Facilities )

_ Facilities that meet RCRA interim-status requirements (i.e., compliance
with the requirements of Section 3010{a] of RCRA pertaining to notification
of hazardous‘waste'activity and the requirements of 40 CFR 270.10 governing
submission of Part A applications) are subject to the Part 265, Subparts AA
and BB, standards on the effective date. Owners or operators of interim-
status facilities must make the appropriate determinations regarding applic-
ability and compliance and keep the required records’ and documentation in
their operating records. Interim-status facilities that have submitted
their Part B application prior to the effective date are required to modify
their Part B applications to incorporate the requiréments of the Part 264
air rules. o o S
8.2.3 New Facilities and Newly Regulated Units

The following pafagraphs‘describe various RCRA permit scenarios and how
jmplementation of Subparts AA and BB occurs for newly regulated units.

With regard to newly constructed, regulated hazardous waste management
units, the effective date of Subparts AA and/or BB will vary depending on
- the situation, including whether the TSDF is operating under RCRA interim
status. For owners or operators‘of noninterim-status facilities, new
hazardous waste management units may occur at newly constructed TSDF, at
currently permitted TSDF, or at existing facilities not previously requiring
a RCRA permit under Section 3005, e.g., formerly a Subtitle D operation or a
Subtitle C operation with RCRA-exempt units only. :

 Newly constructed TSDF and existing operations not previously permitted

are required to submit Parts A and B permit applications to receive a final
RCRA permit prior to construction of the new unit(s) (as required under
Section 270.10[f]).‘ If these faci]itiés‘meet the applicability requirements
of Subparts AA and/or BB, the rules become effective on the effective date
of the final RCRA permit. (i.e., to operate the hazardous waste management
unit, the owner or operator must have control equipment installed and oper-
ating and comply with all other requirements of the subparts upon startup of
the affected units). Part B applications for new facilities submitted prior
to the effective date will require modification to include the Part 264, '
Subparts AA and BB, rules for process vents and equipment leaks. New
facilities that submit the Parts A and B application after the effective

’
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date must demonstrate in the Part B app1itétion how the air rules for
process vents and equipment leaks will be met. o

For currently permitted facilities, permit modification is necessary if
a new hazardous waste management unit is to be added. For this'situation,
the effective date of Subparts AA and BB, where applicable, is the effective
date of the permit modification. ‘

Owners and operators of interim-status TSDF adding a new hazardous -

~ waste management unit (Section 270.72[c]) must submit a revised Part A
application along with a justification explaining the need for the -addition.
If this unit meets the applicability requireménts'of Subparts AA and/or BB,
these rules become effective on the date the Regional Administrator approves’
the changes contained in the revised Part A application. '

An existing so]id waste management unit may become a hazardous waste

~management unit when a solid waste becomes newly listed or identified as
RCRA hazardous. If these units meet the applicability requifements of
Subpérts AA and/or BB, the effective date of the rule will also vary depend-
ing on the facility's permit status. For example, owners and.operators of
facilities not previously requiring a RCRA permit who have existing units
handling newly listed.or jdentified RCRA hazardous wastes can submit a Part
A application and gain RCRA Subtitle C interim status (Section 270.70[al).
In this case, the effective date of Subparts AA and/or BB is the submittal
date of the Part A application. ‘

For interim-status TSDF handling neW]y listed or identified RCRA wastes
(Section 270.72[a]), the owner or operator must submit a revised Part A
application. If there are operations at the TSDF where Subparts AA and/or
BB applies for the first time, the effective date of the rules will be the
date the owner or operator submits the revised Part A application.

RCRA-permitted facilities are currently required to obtain a permit
modification before managing wastes not listed in the permit (e.g., wastes
that a facility is already handling that are newly listed or jdentified as
RCRA hazardous). However, EPA has recently Qromulgated regulations to
reduce the level of detail to obtain such a permit modification (53 FR
37912, September 28, 1988). The effective date of this type of permit
modification will also be the effective date for applicable Subparts AA,
and/or BB regulations.
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For facilities with hazardous waste management units that previously
were not subject to control requirements because the wastes in the units did
not contain organics in concentrations greater than the applicability
criterion of 10 ppmw or 10 percent, whichever applies, the owner or operator
would be required to comply with all Subpart AA or BB requirements on the
date that the facility or waste management units become affected by the
rules (i.e., the date the facility begins to manage wastes in the units with
organic concentrations greater than 10 ppmw for Subpart AA or greatér than
10 percent for Subpart BB), irrespective of any change -in permit status that
is required by the change in concentration. For the process vent emission
rate 1imit, the situation is somewhat different. TSDF process vents associ-
ated with the distillation/separation operations specified in the rule that
manage waste with organics concentrations of ld ppmw or greater are affected
by the regulation regardiess of whether the faciTity emissions are above or
below the emission rate limit. Therefore, any change iin the facility
~operations that results in a TSOF going above or below the emission rate
limit does not cause a change in the applicability of the facility to
Subpart AA. The final rules for process vents require that owners or oper-
ators of TSDF subject to the provisions of Subpart AA: (a) reduce total
organic emi§$ions from all affected vents at the facility to below 1.4 kg/h
(3 1b/h) and 2.8 Mg/yr (3.1 ton/yr), or (b) install control devices that
reduce total organic emissions from all affected vents at the facility by 95
weight percent or, in the case of enclosed. combustion devices, to a total
organic compound concentration of not more than 20 ppmv, expressed as the
sum of actual compounds, on a dry basis corrected to 3 percent oxygen. One
of these conditions must be met at all times; the facility's emission rate
determination also must at all times reflect current design and operation
and wastes managed in the affected units.
8.2.4 Omnibus Permitting Authority

The permitting authority cited by Section 3005 of RCRA and codified in
Section 270.32(b) (2) states that permits issued under this section "...shall
contain such terms and conditions as.the Administrator or State Director
determines necessary to protect human health and the environment." This
section, in effect, allows permit writers to require, on a caéefby-case
basis, emission controls that are more stringent than those specified by a
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standard. This omnibus authority should be used in situations where, in the
permit writer's judgment, there is an unacceptably high residual risk after
application of controls required by an em1ss1on standard. The EPA intends
to prepare a risk guidance document to be used by permit writers to help
jdentify facilities that wou]d.potentlally have high residual risk. The
guidance will include proeedures to be used to identify potentially high
risk facilities and will include guidance for making a formal, site-specific
risk assessment.

8.2.5 Part B Information Requirements .

In reviewing the Part B app11cat10n permit writers shou]d verify that
the information required by the air rules and other RCRA riles is included
1n the app11cat1on and that acceptab]e methods (approprxate test methods
and/or engineering judgment) have been used to generate the information.

The application is required to include documentation of the determ1nat1ons
of hazardous waste management unit equipment and process vents at the facil-
ity not affected by these standards (e.g., ‘equipment that will not contain
or contact hazardous wastes with concentrations equal to or greater than
10-percent organics). Test methods for determining the total organic

content of the hazard6u§ waste stream that is managed in a unit or is
contained in or contacts equipment, as well as the process vent emissions,
are referenced in Sections 264.1063 and 265.1063 and are discussed in
. Chapter 6.0 of this document. The application also should contain an imple--
mentation plan and schedule (discussed further in Section 8.3) indicating
dates by which design and construction of any control devices requ1red to
comp]y with the standards will be comp]eted ‘

The Part B application also must include information and data document-
ing that the process vent emission rate limit is or will be met with the °
" installation of controls that will reduce the total organic emissions from
all affected vents at the facility to below 1.4 kg/h (3 1b/h) and 2.8 Mg/yr
- (3.1 ton/yr) or that reduce the total organic emissions from all affected
vents at the facility by 95 weight percent. The process vent emission rate
can be determined by engineering calculations or source tests.

As required by the equipment leak provisions, analyses documenting that
equipment is in heavy-liquid service and documentation verifying compliance
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with the equipment leak standard must be submitted with the Part B applica-
tion. This documentation includes the reports and records required under |
the equipment leak provisions as well as other applicable RCRA information
requirements.

The permit writer's review of the Part B information specific to these
air rules is estimated to require from 8 to 16 labor hours per facility
application. This includes the compléteness check, technical evaluation,
and permit preparation. | |

8.3 COMPLIANCE

Both the process vent provisions (i.e., determination of waste organic
content, emission rates, and control device efficiencies) and the equipment
- leak provisions are "self-implementing”; i.e., it is clear from the language -
of the standards what facilities are affected and what the requirements are
for each affected facility. As a result, site-specific negotiations between’
facility owner/operators and RCRA permit writers are not necessary to imple-
ment the standards.

Therefore, interim-status facilities can comply with the rules without
awaiting permit action. The self-implementing nature of the rules is
achieved by including specific criteria for facility owners and operators to
identify waste management units that are subject to the regulations and by
clearly specifying the emission control and administrative requirement of
the rules. ' '

The criteria for applicability are that certain hazardous waste manage-
ment units at new and existing TSDF that need authorization to operate under
RCRA Section 3005 are covered by the rules. The applicability includes all
‘hazardous waste management units and recycling units at facilities that
require RCRA permits. For the equipment leak standards to apply, the equip-
ment must contain or contact hazardous wastes with a 10-percent or more
total organics concentration. For the process vent standards to apply, the
vents must be associated with specific hazardous waste management units,
j.e., distillation, fractionation, thin-film evaporation; solvent extrac-
tion, and air on steam stripping operat%ons, that manage wastes with 10 ppmw
or greater total organics concentration. | |

- Control requirements in the regulations include épecﬁfic design
requirements for equipment and specific performance criteria (i.e., a
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weight-percent reduction and a volume concentration Timit) for emission
control devices. Provisions of the standards also list specific types of
equipment required. Owners and operators who use one of the listed types of
equipment within the specified design and'operationa1 parameters would
therefore be in compliance with the regu]ation as long as the required
design, inspection, monitoring, and maintenance provisions were met. Speci-
fications for emission confrols that achieve at least a 95-weight- percent
reduction .in organic emissions are somewhat less specific, but engineering

" design practices arezsufficiently‘estab1ished that the combination of a good
control device design and subsequent monitoring of operating parameters, as
required by the final regulation, would offer reasonable assurance that the
specified emission reduction is be1ng achieved.. Regard]ess of the type of
control selected, owners and operators must, ma1nta1n their own records of
control device design, installation, and mon1tor1ng and must submit reports
identifying exceedances of monitored control device parameters. Periodic
review of the required reports and records by EPA may be used to ensure
compliance. ‘ -

Consistent with Section 3010 of RCRA the effective date of the process
vent and equipment leak rules is 6 months following promulgation. Owners
and operators of TSDF with existing waste management units subject to the
provisions of Subparts AA and BB must ach1eve compliance with the process,
vent and equipment leak control and mon1tor1ng requirements on the effective
date of these rules (i.e., 6 months following promulgation) except where
compliance would require the installation of a closed-vent system and con-
trol device. Information developed under other EPA regulations has shown
that, in some cases, the design, construction, and installation of a closed-
vent system and control device can take as long as 24 months to complete.

As a result, EPA is allowing up to 24 months from the promulgation date of
the regulation for facilities to complete installation if they are required
to install a closed-vent systém and control device and if they can document
that installation of the emission controls cannot reasonably be expected to
be completed earlier. In these circumstances, owners/operators are required
to develop an implementation schedule that indicates dates by which the
design and construction of the necessary emission controls will be complet-
ed. This implementation schedule must show that compliance with the final
standards would be achieved within a period of no more than 2 years from.
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promulgation and must be included as:part of the facility's operating record
on the effective date of these final rules. Changes in the implementation
schedule are allowed within the 24-month timeframe if the owner or operator‘
documents that the change cannot reasonably be avoided.
1f installation of a control device is necessary for existing, regu-
lated units to comply with either Subpart AA or BB, up to 24 months may be
allowed from the promulgation date for the installation. This extension
would also apply to those facilities that are brought under regulation
because new statutory or regulatory amendments under RCRA thatlrepder the
facility subject to the provisions of Subparts AA and BB {e.g., units .
handling wastes newly listed or jdentified as hazardoqs byVEPA), That is,
the owner or operator may be allowed up to 18 months from the effective
date of the statutory or regulatory amendment (24 months from the date the
new listing is published) to complete instdllation of a control device.
ﬂoWever, for facilities adding new WASte mahagéméht units, EPA believes that
the lead time involved in such actions provides adequate time for owners and
- operators tb design, procure, and install the required controls. Therefore,
all new units must comply with the rules immediately (i.e., must have
control equibment installed and operating on startup of the Jnit).
The‘imp]ementation/comp]iancé schedule for the air emission standards
for process vents and equipment leaks at'existing TSDF is as follows:

. 180 days following promulgation, the new Subpart AA and BB
standards become effective; all facilities become subject to
the new standards.

. On the effective date of the standards, compliance with the
standards is required. Each facility that does not have the
control devices required by the standards in place must have
one of the following in the facility's operating record: (1)
an implementation schedule indicating when the controls will
be installed, or (2) a process vent emission rate determina~
tion that documents that the emission rate limit is not
exceeded (therefore, controls are not required).

. No later than 18 months following the effective date (2 years
following promulgation), any control devices required by the
standards for process vents and equipment leaks must be
installed at all facilities.

. A1l permits.issued after the effective date must incorporate
the standards. - : . -
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Implementation/compliance of the air emission standards at newly
regulated facilities not previously requiring a RCRA permit (e.g., those who
have existing units handling newly listed or jdentified hazardous wastes) is
as follows: ‘

e 180 days following the date the new statutory or regulatory

amendment is promulgated (e.g., the date a managed waste is
listed or identified as hazardous), the standards become

effective; facilities become subject to the Subpart AA and/or
~ BB standards. _ .

® On the effective date of the standards, each facility that.
does not have the control devices required by the standards
in place must have one of the following in the facility's
operating record: (1) an implementation schedule indicating
when the controls will be installed, or (2) a process vent
emission rate determination that documents that the emission
rate limit is not exceeded (therefore, controls are not

required). -

. No later than 18 months following the efféctive daﬁe, thé -
controls required by the standards must be installed at all
- facilities. , :

The requirements for facility compliance with the air emission stand-
ards for process vents and equipment leaks are summarized in Chapter 3.0 of
this document. Section 7.1 presents the inspection, monitoring, and testing
requirements. Section 7.2 presents the recordkeeping requirements. Report-
ing requirements are outlined in Section 7.3. Information on enforcement is
~ contained in Section 8.4. -

‘ ~ To demonstrate compliance, facilities must document their waste

" determinations, emission estimates, and control device efficiencies with
design/engineering analyses based on criteria contained in the rules (e.g.,
either engineering calculations or source tests can be used to -document
compliance with the emission cutoff);‘facilities must maintain these

- analyses and also monitoring, leak detection, and repair records in their
operating record. It is important to point out that the facility's process
~vent emission rate determination must at all times reflect the facility's
current waste management«dnit designs and wastes managed. If the owner/
operator takes any action that would result in the determination no longer
being appropriate to the facility's operations, then a new waste and/or |
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emission rate determination is required (Sections 264.1035 and 265.1035)
(e.g., if a waste of different composition is managed, the operating hours
of the affected management units are increased beyond what was originally
considered, or a new affected unit is added thet may impact regd]afoky
status).

8.4 AGENCY ENFORCEMENT

The EPA's Regional RCRA Enforcement Officials and the Headquarters RCRA
Enforcement Division have the primary respons1b111ty for enforcement of the
standards. | '

The Part B permit application information (Section‘270.24) will
-establish the specific pfocess vents and equipment that are affected by the
rule, whether process vent controls and/or an LDAR program are needed, and
will 1dent1fy the control devices that have been selected to achieve comp11-
ance as well as establish the compliance schedule. The Part.B permit
application information for most facilities will be available to the RCRA
inspector for examination before the initial inspection and will include all
of the information required (with the exception of monthly LDAR records) to
determine initial compliance. LDAR monitoring and the recording of monitor-
ing results are required to be performed monthly. Through examination of
the Part B application and any exceedance reports submitted by the owner/
operator, “the inspector should be able to prepare before the inspection
(e.g., examine analyses of the achievable emission reductions), thereby
minimizing the time required at the facility.

During the initial and subsequent fo]]owup'inspections, enforcement’
personnel should inspect the records that the facility is required to
maintain by these and other RCRA rules to determine compliance. The initial
inspection of the facilities affected by the requirements of the process
vent and equipment leak standards can begin immediately after the effective
date of these rules (i.e., 6 months after promulgation).

A checklist of items that should be inspected at the facility during
the initial and fo]]owuﬁ inspections is included in this technical guidance
document (Table 8-1). Followup inspections for this standard can be |
performed concurrently with the annual inspection of the facility under
other RCRA standards. Each initial and followup inspection, inc]udiﬁg
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writing a report, is estimated to range from about 11 labor hours for a

small commercial recycling facility up to about 38 labor hours for a large

TSDF with numerous management processes with equipment subject to the
standards. ' ‘
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TABLE 8-1. CHECKLIST FOR INITIAL AND FOLLOWUP INSPECTIONS

Initial Inspection:

Verify determination of processes and equipment at the facility
subject to and not subject to the standards. Assess how the
determinations are made.

Process Vent Reqhirements

Ver1fy that the waste stream determ1nat1on of organics content is
documented for each d1st111at1on/separat1on process unit.

Eva]uate whether the em1ss1on rate 1imit is being met or will be
met.

-- Are the faci1itylthroughput estimates'justifiable? o

-~ Are emission estimates reasonable given chemical charac-
teristics and throughputs?:

-~ Are source test results avai]ab]e?

-- Are the controls identified in the compliance plan applicable
and well designed?

Verify that the compliance schedu]e if needed, is in the
facility's operating log, and determine whether the comp11ance
schedule is being followed.

Equipment Leak Requirements

Evaluate analyses of equipment in heavy-]iquid service.

-- Is the hazardous waste management unit design capacity
reasonable?

--  Are all hazardous waste feed and effluent streams identified?

-- Is the analysis of hazardous waste streams consistent with the
facility waste manifest records?

Check records of monthly leak detection monitoring.

Verify that leaking equipment has been tagged.

Review records of repair attempts, delay of repair, etc.

(continued) -
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TABLE 8-1 (continued)

° Verify the determination of valves that are difficult or unsafe to
monitor.

® Review records for équipment covered by alternative requirements.

B.  Followup Inspectibn:

e Follow.up to see that deficiencies 1dent1f1ed in initial inspection
have been corrected.

Process Vent Requiremen‘ts

. Ver1fy that controls identified in the compliance plan have been
installed and- are operating.

. Review the mon1tor1ng records to determine that controls are oper-
ating within design specifications.

. Evaluate ‘whether the emission rate limit is being met.

-- Are there any new proéess vents subject to the standards at
the facility?

-- Are the original facility wastes and throughput rates still
applicable?

-- Are source test results available?

Equipment Leak Requirements (same checklist as for initial inspection)
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9.0 TRAINING

9.1 INTRODUCTION )

The objectives of any training program for personnel responsible for
the implementation of the RCRA process vent and equipment leak organic air
_ emission standards, including RCRA permit writers/reviewers, RCRA enforce-
ment personnel, general RCRA staff (new hires), and operators/owners of
TSDF, should be: ' - o

. To make personnel aware of applicable process vent and equip- -
ment leak emission sources they may encounter

. To provide the knowledge and skills necessary to determine if
the owner/operator is complying with the process vent and
equipment leak arganic air emission standards

. To make personnel aware of the capabilities and limitatﬁqns
of the various emission control techniques. .

RCRA permit writers/reviewers, RCRA enforcement personnel, general RCRA
staff (new hires), and operators/owners of TSDF must recognize and under-
‘stand the potential emission sources associated with the management of
organic containing waste at hazardous waste TSDF and the various emission
control techniques available. In particular, personnel actively involved
with and/or responsible for compliance should be'thoroughly familiar with
the regulation and its reqdirements and the information contained in this
~guidance document, as well as have a basic understanding of RCRA and its
objectives. v . ‘ ‘

The level of necessary and required training should be consistent with
a person's job function and responsibilities. The training program should
involve classroom instruction on topics involving process vent'emissioné,
fugitive emissions from equipment (e.g., pumps and valves), and control
- techniques for these emission sources. Films, tapes, slides, etc., can also
be used. Some training classes provide onsite instruction and may include
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lhaﬁds-on experience, which is also recommended. All involved persons should
complete refresher training, when possible, to reinforce their initial
training and to receive an update on any new information.

- 9.2 TRAINING PROGRAMS - ‘

Personnel should be adequately trained to a level commensurate with
their job function and responsibilities. Specific course recommendations
and areas to be covered in training sessions are included in Tables 9-1 and
9-2. A list of recommended literature is also prov.ided below:

Equipment Leak Fugitive Emissions | .

. EPA ‘
*November 1980. . ’ )
VOC Fugitive Emissions in Synthetic Organic Chemicals Manufactur-
ing Industry--Background Information faor Proposed Standards. |
EPA-450/3-80-033A. PB-81-152167. '

e . EPA:ESD/0AQPS
November 1980.
Benzene Fugitive Emissions--Background Information for Proposed
Standards. Draft EIS. EPA-450/3-80-032a. PB-81-151664.

. EPA
December 1980. ' :
‘Organic, Chemical Manufacturing--Volume 3: Storage, Fugitive, and
Sources. EPA-450/3-80-025. PB81-220527.

. EPA:ESD
- November 1982. ‘
VOC Fugitive Emissions in Petroleum Refining Industry--Background
Information for Proposed Standards. EPA-450/3-81-015a.
PB-83-157743. )

. EPA/QAQPS/ESD
April 1982, :
Fugitive Emissions Sources of Organic Compounds--Additional
Information on Emissions, Emission Reductions, and Costs.
EPA-450/3-82-010. PB-82-217126.

. EPA/QAQPS
March 1984.
Guideline Series--Control of Volatile Organic Compound Leaks for
Synthetic Organic Chemical and Polymer Manufacturing Equipment.
EPA-450/3-83-006. PB-84-189-372. '
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Table 9-1. Recommended Training (EPA sponsored)

.Course .

Course Tltlg

Emphasis of Training

No.
415

Contrbl of Gaseous
Emissions

' Students successfully completing this course will be able to evaluate systems typically

employed for controlling emissions of gaseous pollutants, including systems operation
and review of permit applications. Evaluation may be associated with inspection or for
judging whether a planned system will meet regulatory standards. A primary focusof
the course is on calculations that are needed to check system design. The course heips
students to develop an understanding of the process factors that guide selection of control
devices for various abatement requirements; it also helps students to develop an ability to
select and size a gaseous pollutant controf device. A scientific calculator is required for
class exercises.

Course Sponsor: Air Pollution Training Institute
Desired Background: Engineering or Scientific degree

Availability: All courses offered by the Air Pollution Training Institute are offered
on an annual basis. - : -

Contact: Betty Dodson (919) 541-2497

445

Baseline Source

Inspection
Techniques

This advanced course in air pollution control equipment inspection and problem
diagnosis is designed for Agency inspectors and control system operating personnel. This
course presents discussions on the baseline techniques for equipment inspection and
evaluation. These techniques utilize site-specific information to facilitate the identification
of shifts in significant operating variables. The techniques presented in the course will be
useful in diagnosing complex control system operating problems that are often duetoa
combination of factors. it will also be helpful in the early identification of problems, before
excess emissions or serious equipment damage occurs. Operating problems of a number
of control systems are reviewed to illustrate the baseline technique. - C

Course Sponsor: Air Pollution Training Institute -

Desired Background: Course 413 (Control of Particulate Emissions), 415 (Control of
. Gaseous Emissions), and 427 (Combustion Evaluation) or
equivalent field experience are required.

Availability: All courses offered by the Air Pollution Training Institute are offered
on an annual basis.

Contact: Betty Dodson (919) 541-2497

456

Fugitive VOC
Leak Detection

This course is intended for engineering and field monitoring personnel. it presents an
overview of the organic chemicals, fugitive emission points, monitoring equipment, quality -
assurance procedures, and the design of inspections. Hands-on demonstrations of the
most commonly used monitoring equipment are included.

Course Sponsai: Air Poliution Training Institute

Desired Background: Successful completion of courses S1:445 (Introduction to Baseline
. Source Inspection Techniques) and/or APTI 445 (Baseline Source
Inspec)tion Techniques) and APTI 446 (Inspection Procedures and

Safety).

Availability: All courses offered by the Air Pollution Training Institute are offered
on an annual basis. ;

Contact: Betty Dodson (919) 541-2497

»

{continued)
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Table 9-1. {con.)

Course
No. Course Title Emphasis of Training

482  Sources and Control The student successtully completing this course will be able to evaluate systems typically
of Volatile Organic Air  employed for the control of volatile organic emissions, including systems in operation and
Poliutants | as represented in VOC control plans. Evaluation of systems in operation identifies sub-

optimal features and is for the purpose of guiding regulatory action. Evaluation of planned

- systems is for the purpose of determining whether a VOC control plan is likely to meet the
control objective it addresses. The course emphasizes calculations needed to check
system efficiency. Course content draws from EPA Control Technique Guidelines and '
includes recant NSPS regulations. .

Course Sponsor: Air Pollution Training Institute

Desired Background: Course Sk:422 (Air Poliution Control Orientation Course:;
3rd Edition) or have a minimum of six menths of applicable
work experience. :

' Availability: All courses offered by the Air Pollution Training Institute are offered
: on an annual basis.

Contact: Betty Dodson (919) 541-2497

Si:412D Problem Workbook' This self-instructional course is designed for engineers and other technical personnel
for Control of responsible for making and reviewing calculations concerning air pollution control
" Gassous and equipment. The problems workbook contains three parts: a glossary of common terms
Particulate Emissions  with explanations; a units operations section containing the basic principles of chemistry,
‘ physics, and thermodynamics that are required in air pollution ciontrol equipment
calcuiations; and a problem section with solutions. :

Course Sponsor: Air Pollution Training Institute

Availability: No tuition fees are currently applicable to the Self-Study Courses (S}).
The materials for these courses are provided on a loan basis.

Contact: Betty Dodson (919) 541-2497

Si417  Controlling VOC This course is designed for technical people involved in monitoring industries for VOC

Emissions from emissions from leaking process equipment. The course reviews in detail the sources of
lé:aking Process fugitive VOC emissions and the procedures and equipment used to detect the leaks.
=quipment ’

Course Sponsor: Air Pollution Training Institute

Availability: No tuition fees are currently applicable to the Self-Study Courses (Si).
' The materials for these courses are provided on a lcan basis.

Contact: Betty Dodson (919) 541-2497

{continued)




Table 9-1. (con.)

Course '

No.

Course Title

Emphasis of Training

$i:428A Introduction to

Boiler Opefation

Designed for engineers and other technical persons responsible for inspecting boilers, °
this course presents an introduction to the operation of boilers. This will be the firstin a
series of four (or five) courses on inspecting and/or operating different types of boilers—-

_small package boilers, commercial boilers, industrial bailers, and utility boilers.

Course Sponsor: Air Pollution Training Institute

Availability: No tuition fees are currently applicable to the Seif-Study Courses (Si).
The materials for these courses are provided on a loan basis.

Contact: Betty Dodson (919) 541-2497

Air Poliution Control
Systems for Selected
Industries

This course is an introduction to the fundamental operating characteristics of particulate
and gaseous poliutant emission contro! systems. it reviews physical, chemical, and
engineering principles of control devices and the application of control systems to several

- types of industrial processes.

Course Sponsor: Air Poliution Training Institute

- Availability: No tuition fees are currently applicable to the Self-Study Courses (SI).

The materials for these courses are provided on a loan basus
Contact: Betty Bodson (919) 541-2497

Introduction to
Baseline Source .
Inspection
Techniques

This course was designed for the air pollution field inspector and industrial air poliution
control equipment operators. it covers the basics of the baseline inspection technique for
air poliution control equipment. This technique is based on the use of site-specific data to
evaluate shifts in operating conditions. Most major types of air pollution control devices
and auxiliary systems are covered. Inspection procedures, data collection, data recordmg.
and mterpretatm are explained. Review problems and questions are presented '

Course Sponsor: Air Pollution Training Institute |

Avallabtllly' No tuition fees are currently applicable to the Self-Study Courses (Sl)
The materials for these courses are provided on a loan basxs.

Contact: Betty Dodson (919) 541-2497 -

Core Training
Program

The Core Training Program is designed for entry-level State inspectors at RCRA sites. The
program is composed of three courses: RCRA orientation, inspector training, and permit
writers training.

Course Sponsor: EPAJASTSWMO

Availability: The inspector course and the permit writers course are available on an
annual basis. The orientation course is currently under development.

Contact: Mary Anthony (202) 624-5828

Workshop on
Hazardous and Toxic
Air Pollutant Control
Technologies and
Permitting Issues

Information presented in this workshop should be of interest to Federal, State, and local
officials, industry personnet, and consuitants involved in the hazardous and toxic air
pollution field. The purpose of this workshop series is to transfer technical information on
hazardous and toxic air poliutant control technologies and permitting issues. Topics
discussed include: combustion-related technologies; carbon adsorption; absorption;
fugitive equipment leaks; and particulate control technologies.

. Course_Sponsor: STAPPAIALAPCO

Availability: The availability of this workshop depends on the availability of funds from its
sponsor {0 support its existence.

Si = Self-instructional

Contact: Kirt Cox (919) 541-5399




Table 9-2. Recommended Training (Non-EPA sponsored)

Course Title

_Emphasis of Training Co

VOC Inspection
Techniques

. The VOC Inspection Techniques workshop provides inspectors with background information 6n
various VOC-emitting industries, technical control strategies, and inspection techniques. A three- _
hour site visit, included in the workshop, demonstrates some of the inspection techniques.

. Demonstrations of several VOC detection instruments provide hands-on opiportunity for the

inspectors. Short lectures on control device inspection techniques and operating principles for
carbon adsorbers and incinerators are presented. VOC sourcs categories include solvent metal
cleaning, drycleaning, surface coating, gasoline marketing, petroleum refining, pharmaceutical
manufacturing, synthetic organic chemical manufacturing, pneumatic rubter tire making, the use

of cutback asphalt, graphic arts, etc.

Course Sponsor: PE! ) )

Availability: This wodehop is available when requested by a significant number of ppsoné.
Contact: Dave Dunbar (1) 638-6338 i

RCRA Facility

Compliance Training"

This three-day workshop summarizes RCRA interim-status standards, inspaction protocols, and
safety procedures. The workshop describes hazardous waste treatment, storage, and disposal
facilities and requirements for the design of a management program for such facilities. Inspection
protocols are discussed that are compatible with EPS's RCRA inspection manual. )

Course Sponsor: PEl
Availability: This workshop is available when requested by a significant nurnber of persons.
Contact: Dave Dunbar (915) 688-6338 .

This three-day workshop is designed for Agency engineers and personnel who are responsible for
permit review. The workshop covers administrative and technical considerations in depth. it
discusses manpower requirements for various levels of review: optimum utilization of Agency
personnel; permit processing mechanics; fabric filters; scrubbers; mechanical collectors; operating
features and design criteria for control equipment; operating and maintenarice considerations;
modeling of control equipment performance; corrosion prevention; compliance testing provisions;
siting requirements; and information retrieval systems. .

Course Sponsor: PEl o .
Ava:lab«hty This workshop is available when requested by a significant number of persons.
Contact: Dave Dunbar (919) 688-6338 ‘

Field Training

As a followup to classroom instruction, many agencies have requested personalized instruction in
the use of the inspection equipment and analysis methods in actua field applications: In coopera-
tion with the host agency, the course sponsor selects representative industrial sources and nego-
tiates with those sources to conduct inspections that demonstrate various inspection techniques.

Course Sponsor: PEI .
Availabiiity: This workshop is available when requested by a significant number of persons.,
Contact: Dave Dunbar (919) 688-6338 '
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Table 9-2. (con.)

Course Title

Emphasis of Training

Air Pollution
Controt

’

In this courss, air pollution causes, transport, effects, and monitoring aré reviewed as well as

principles and terminology of air poliution control engineering. A major emphasis is on methods for
prevention, control, and solution of atmospheric environmental problems. Process design and selec-
tion of both particulate and gaseous collection equipment are emphasized. Methods of avoiding
common operating problems are discussed. A background knowledge of general chemical and
petrochemical processes is assumed, but a high degree of mathematical sophistication is not
required. .

Course Sponsor: AIChE '
Availability: This course is offered on an annual basis.

_ Contact: AIChE Continuing Education Registrar (212) 705-7526

Industrial Control
Equipment for

Gaseous Polilutants °

This course reviews the design criteria for control equibment and presents the underlying principleS
and mechanisms involved. The course content includes: activated carbon and molecular sieve
adsorption columns; condansers; and thermal and catalytic incinerators.

Course Sponsor: APCA
Availability: This course is offered on an annual basis.
Contact: Dan Russel (412) 232.3444
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Process Vent Emissions

e EPA
December 1980. '
Organic Chemical Manufacturing--Volume 4: . Combustion Control
Devices. EPA-450-3-80-026. PB-81-220535.

e EPA
December 1980. )
Organic Chemical Manufacturing--Yolume 5: Adsorption, Condensa-
tion, and Absorption Devices. EPA-450/3-80-027. PB-81-220543.

. EPA .
December 1983.
Distillation Operations in Synthetic Organic Chemical Manufac-
turing--Background Information for Proposed Standards.
EPA-450/3-83-005a. PB-84-214006. ‘

J EPA/QAQPS/ESD
June 6, 1988.
Carbon Adsorption for Control of VOC Emissions: Theory and Full
Scale System Performance. EPA 450/3-88-012.

. APCA Publications
December 1981.
Control of Gaseous Emissions. EPA-450/2-81-005.
(412) 232-3444. :

Waste Stream Test Methods

. EPA/OSW
Second Edition,
Revised December 1987.
Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods. SwW-846. PB87-120-291.

<

Note: These documents are available through the EPA library and
" through the National Technical Information Service (NTIS).
Literature having a EPA number (e.g., EPA-450/3-80-033A) is
available at the following address and phone number:

Environmental Protection Agency
Library Services Office ,
MD-35 '
Research Triangle Park, NC 2771
(919) 541-2777

Literature having a PB number can be obtained through NTIS at
the following address and phone number:

National Technical Information Service
5285 Port Royal Road

Springfield, VA 22161

(703) 487-4650
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Control of Gaseous Emissions can be obtained through  APCA
Publications at the following address and phone number:

APCA Publications
P.0. Box 2861

_ Pittsburgh, PA 15230
(412) 232-3444

vASTM methods are available from the Annual Book of ASTM
Standards at the fo]lowing address and phone number: -

American Soc1ety for Testing and Materwals
1916 Race St. .

Philadelphia, PA 19103

(215) 299-5400

EPA Reference Method 21, "Determination of Volatile Organic .
Compound Leaks," contained in Appendix A of 40 CFR 60 (Stock
No. 869 .004-00137- 1), is available from the following office:

U.S. Government Printing Office
wash1ngton DC 20402-9325
(202) 783-3238
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Federal Register / Vol. 55. No. 120 / Thursday, June 21, 1990 / Rules and Regulations

ENVIRONMENTAL PROTECTION
AGENCY N

40 CFR Parts 260, 261, 264, 265, 270,
and 271 .

[FRL~3614-3] .

Hazardous Waste Treatment, Storage,
and Disposal Facliities—Organic Alr
Emission Standards for Procsss Vents
and Equipment Leaks

AGENCY: Environmental i’rotection
Agency (EPA).
AcTion: Final rule.

suMmMARY: The-EPA is today
promulgating standards that limit
organic air emissions as a class at
hazardous waste treatment, storage, and
disposal facilities (TSDF) requiring &

permit under subtitle C of the Resource -

Conservation and Recovery Act
{RCRA). Today's action is the first part
of a multiphased regulatory effort to
control air emissions at new and
-existing hazardous waste TSDF. The
rule establishes final standards limiting
_ organic emissions from (1) process vents
associated with distillation,
fractionation, thin-film evaporation,
solvent extraction, and air or steam
stripping operations that manage
hazardous wastes with 10 parts per
million by weight (ppmw) or greater
total organics concentration, and (2)
leaks from equipment that contains oz
contacts hazardous waste streams with
10 percent by weight or greater total
organics. These standards were
proposed in the Federal Register on
February 5, 1967 (52 FR 3748). -

The final standards are promulgated
under the authority of section 3004 of the
Hazardous and Solid Waste :
Amendments (HSWA) to the RCRA. The
EPA is required by section 3004{n} of
RCRA to promulgate standards for the
meonitoring and control of air emissions
from hazardous waste TSDF as
necassary to protect human health and
the environment. The EPA plans to
promulgate additional standards under
this section in two further phases. Phase
. T will consist of air standards for
organic emissions from surface
impoundments. tanks, containers. and
miscellaneous units. These standards
are scheduled for proposal later this
year. In Phase III, the residual risk from
the first two phases will be assessed
and, if necessary, EPA will develop
further regulations or guidance to
protect human health and the
environment from the effects of TSDF
air emissions.

EFFECTIVE OATE This final rule is
effective on December 21, 1990. The

incorporation by reference of certain
publications listed in the regulations is
approved by the Director of the Pederal
Register as of September 5 and October
11, 1989,

ADDRESSES: The official record for this
final rulemaking is contained in Dockst
No. F-00-AESF-FFFFF. This docket and
the proposal docket (Docket No. F-~88-
AESP-FFFFF) are available for public
inspection at the EPA RCRA Docket
Offics {OS~300) in room 2427M of the
U.S Environmentsl Protection Agency,
401 M Street SW., Washington. DC
20460, Additional information
concerning the development of the
equipment lesk standards is contained
in Docket No. A-79-27, which is
available for public inspection at EPA’s
Central Docket Section, room 29038,
Waterside Mall, 401 M Street SW.,
‘Washington, DC 20460. For further
information, see the discussion of
supporting documentation for the rules
under section X of this preamble.

Background information document

The background information document

(BID) for the final standards may be -
obtained from the U.S. EPA Library
{(MD-35), Research Triangle Park, North
Carolina 27711, telephone (919) 541=
2777. Please refer to * Waste
Treatment, Storage, and Disposal
Facilities (TSDF)—Background
Information for Promulgated Organic -
Pmission Standards for Process Vents
and Equipment Leaks"” (EPA-450/3-89=~
008). The EPA has prepared a technical
guidance document to aid in
implementation of these rules. This
document may also be obtained from.
the U.S. EPA Library (ses above
address). Pleasa refer to *

Waste TSDF-—=Technical Guidancs
Dacurmnent for RCRA Air Emission
Standards for Process Vents and
Equipment Leaks” (EPA-450/3-89-21).
FOR FURTHER INFORMATION COMTACT:
The RCRA Hotline, toll-free at (800} 424
9348, For further information ca
regulatory aspects of these standards,
contact Rick Colyer, Standards
Development Branch, Emission
Standards Division (MD-13), U.S.
Environmental Protection Agency,
Research Triangle Park, North Carolina
27711, telephone number (919) 541-G262.
For further information on the technical
aspects of these standards, contact
Robert Lucas, Chemicals and Petroleam
Branch, telephone number (919} 541-
0884, at the same address. For further
information on test methods associated
with these standards. contact Terry
Harrison, Emission Measurement
Branch, telephone number (919) 541~
$233, at the same address as above.

" SUPPLEMENTARY INFORMATION: The

contents of today's preamble are listed
in the following outline:

I, Summary of Final Standards
A, Vents on Hazacdous Waste
Management Process Units '
B. Equipment Leaks on Hazardous Waste
Management Process Units
m

e

tory ority

B. Regulatory Scope of Today's Standards
C. Air Standards under RCRA Section

3004(n)

D. Other RCRA Air Standards

E. Relationship of Air Standards to Other
Subtitle CRules -

F. Relationship of Today’s Final Standards
to the Comprehénsive Environmental
Response, Compensation, and Liability
Act (CERCLA) .

IV. Applicability and Requirements of
Proposed Process Vent and Equipment
Leak Standards .

V. Applicability and Requirements of Today's
Final Standards .

A. Scope of Final Standards
B. Standards for Process Vents
C. Equipment Leak Standards
D. of Changes from Proposal
- E. Relationship of RCRA Exemptions to
Final Standards | )
VL Summary of Comments and Responses
A. Regulatory Issuzs .
B. Standards and Applicability
C. Control Technology
D. Impact Analyses Methodologies
E. Implementation and Compliance
VIL Summary of Impacts of Final Standards

A, Overview of the Source Category -

" B.Use of Models in the Regulatory

Development
C. Emission Impacts
D. Ozone Impacts - -
E. Health Risk Impacts
F. Cost Impacts
VIIL State Authorization
A. Applicability of Rules in Authorized
States
B, Effect on State Authorizations
IX. Implementation - .
X, Administrative Requirements
A. Regulatory Impact Analysis
B. Regulatory Flexibility Act
C. Paperwork Reduction Act
D. Supporting Documentation
E. List of Subjects |

L Authority

These regulations are promulgated
under the authority of sections 1008.
2002, 3001~3007, 3010, 3014, and 7004 of
the Solid Waste Dispasal Act of 1970, as
amended by RCRA, as amended {42
U.S.C. 6905, 8912, 69216927, 6930, 6934,
and 6974).

IL. Summary of Final Standards .

The standards limit emissions of
organics from certain process vents and
equipment leaks at new and existing
hazardous waste TSDF requiring a
permit under RCRA subtitle C (i.e.,
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permitted TSDF and TSDF that need
authorization to oparate under RCRA
section 3005{e)). This applicability
includes all hazardous waste
management units that require RCRA
permits and recycling units that are not
subject to RCRA permit requirements, if,
independent of today's final rules, a
RCRA permit is needed for another part
of the facility operations. oo

A. Vents on Hozardous Waste
Management Process Units

Today's final standards are applicable
to vents on waste management units
that manage hazardous waste with an

. annual average total organics
concantration of 10 ppmw or greater
(hereafter referred to as “process
vents™) and specifically include (1)
process vents oa distillation,
fractionation, thin-film evaporation,
solvent extraction, and air or steam ~
stripping operations and vents on
condensers serving these operations:
and (2) process vents on tanks (e.g.,
distillate receivers, bottoms receivers,
surge control tdnks, separator tanks, and
hot wells) associated with distillation.
fractionation, thin-film evaporation,
solvent extraction, and air or steam
stripping processes if emissions from
these process operations are vented
through the tanks. Up-to-date
information and data used to determine
whether or not a hazardous waste
management unit and its associated
process vent(s) are subject to the
subpart AA standards must be
maintained in the facility operating
record (§ 264.1035(f) and § 285.1035(f)).
For example, documentation of a waste
analysis showing that the waste
managed in the unit is less than the 10-
Epmw applicability criterion must be

ept in the facility operating record.

The final rules for process vents
require that owners ar operators of
TSDF subject to the provisions of new
subpart AA: (1) Reduce total organic
emissions from all affected process
vents at the facility to below 1.4 kg/h (3
1b/h) and 2.8 Mg/yr (3.1 ton/yr). or (2)
install and operate a control device(s)
that reduces total organic emissions
from all affected process vents at the
facility by 95 weight percent. The owner
or operator of the facility must
determine through test data or
engineering judgment and calculations
that the facility is not expected to
exceed the emission rate limit of 1.4 kg/
h and 2.8 Mg/yr. Facilities with arganic
emissions from affected vents that never
exceed the emission rate limit will not
be required to install controls or monitor

« process vent emissions under this rule.
For all other affected facilities. the
owner or operator must install controls

to reduce total facility process vent
emissions from all aifected vents below
the emission rate limit or to reduce total
facility process vent organic emissions
after primary recovery by 95 percent; if
enclosed combustion devices are used,
the awner/operator has the option of
reducing the organic concentration of
each affected vent stream at the facility
to no more than 20 parts per million bv
volume (ppmv). Selection of the
emission rate limit is addressed further
in section VLB below and in chapters 4.0
and 7.0 of the BID.

The final standards for process vents,
do not require the use of any specific
types of equipment or add-on control
devices. Condensers, carbon adsorbers,
incinerators, and flares are
demonstrated emission control
equipment for the regulated processes,
although the chajce of control is not
limited to these. :

To demonstrate compliance with the
process vent provisions, TSDF owners/
operators must document process vent
emissions and emission reductions
achieved by add-on control devices and
certify the emission reduction capability
of the control equipment.
Documentation must (1) identify
affected process vents, provide the
throughput and operating hours of each
affected unit, and provide emission rate
determinations for each affected vent
and for the overall facility (i.e.. the total
emissions for all affected vents at the
facility); and (2) show whether installed
add-on control devices achieve the
emission rate limit by design and during
operation. Where the emission rate limit
is not attained. documentation must
show whether the add-on control
devices achieve a 95-percent reduction
in organics or the 20-ppmv organics
concentration limit by design and during

* operation. The documentation must .

include the basis for determining the
design emission reduction.
The rules for process vents require

.that specific control device operating

parameters be monitored continuously
and the monitoring information be
recorded in the facility operating record
to ensure that the devices perform
according to their design and are
properly operated and maintained. For
facilities with final RCRA permits,
periods when monitoring indicates that
control device operating parameters
exceed established tolerances for design
specifications must be reported
semiannually. The records and reports
must include dates, duration, cause, and
corrective measures taken. There are no
reporting requirements for interim status
facilities. These monitoring and
recordkeeping requirements are

discussed below in section V.B and in
the BID in chapter 11.0, section 11.4.

B. Equipment Leaks on Hazardous
Waste Management Process Units

The equipment leak standards apply
to emissions from valves, pumps,
compressors, pressure relief devices,
sampling connection systems, and open-

. ended valves or lines. Under the final

standarils, controls for these sources are
required at TSDF where the equipment
containg or contacts hazardous waste
streams with orgartic concentrations of
10 percent by weight or greater. The
owner or operator of a facility may
choose any of the applicable test
methods identified in the final rulcs for
determining the organic content.

To comply with the equipment leak
standards, the facility owner/operator
must identify all affected equipment
(i.e. pumps, valves, compressors, etc.,
that contain or contact hazardous waste
streams with at least 10-percent-by-
weight organics), establish which of the
affected equipment is in heavy liquid

_ service. and determine which valves are

unsafe or difficuit to monitos. By the
effective: date of this regulation, the
facility owner/operator must conduct
the initial monthly monitoring survey of
pumps and valves in gas/vapor or light
liquid service. A number of portable
volatile organic monitoring devices are
capable of detecting equipment leaks. .
Any analyzer can be used. provided it
meets the specifications and
performance criteria set forth in EPA
Reference Method 21 {contained in
appendi:xc A of 40 CFR part 60).
Affected compressors must have a
dual mechanical seal sysiem that
includes a barrier fluid system or must
be designated as having “no detectable
emissions,” which means an instrument
reading of less than 500 ppm above
background using EPA Reference
Method 21. Sampling connections must
have a closed-purge system. Open-
ended valves or lines must have a cap.
blind flange, plug, or second valve.

.Pressure relief devices must operate

with “no detectable emissions.”

Recorclkeeping and monitoring are
also required by the equipment leak
provisions. For example, lesking
equipment as determined by Method 21
must be tagged as specified in the rule,
and records of repair attempts, delay of
repair, etc., must be recorded in a log
and included as part of the facility's
operating record. Monitoring of control
device operating parameters is also *
required if a closed-vent system and
control device are installed as a result of
the equipment leak standards. The
standards and recordkeeping
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requirements are discussed below at
section V.C.

111. Background .
A. Regulatory Authority

In 1984, Congress passed HSWA.
amending RCRA. Section 3004(n] of
RCRA, as amended by HSWA, directs
EPA to"* ° * promulgate such

ations for the monitoring and
control of air emissions at hazardous
waste treatment, storage, and disposal
facilities, including but not limited to
open tanks, surface impoundments, and
landfills, as may be necessary to protect
human hesith and the environment.”
The standards being promulgated taday
address, in part, this congressional
directive and are applicable to all TSDF
that require authorization to operate
under section 3005 of RCRA. These
regulations are being promuligated under
the authority of sections 1008, 2002,
3001-3007, 3010, 3014, and 7004 of the
Solid Waste Disposal Act of 1970, as
amended by RCRA, as amended (42
U.S.C. 86908, 6812, 89216927, 6930, 6934,
and 6974).

- B. Regulatory Scope of Today's
Standards

. Today’s final rules apply to facilities
that treat, store, or dispose of hazardous
wastes as defined in 40 CFR 261.3 and.
specifically, to certain hazardous waste
management units at facilities requiring
RCRA subtitle C permits. This includes
facilities with permits and those
‘operating under interim status. Today’s
rules, codified in new subparts AA and
BB of 40 CFR parts 284 and 265, are
applicable to the following units at

TSDF: (1) Hazardous waste management

units subject to the permitting
requirements of part 270 (i.e., not 90-day
accumulation tanks at TSDF), and (2}
hazardous waste recycling units located
on hazardous waste management
facilities otherwise subject to the
permitting requirements of part 270.

Under 40 CFR 260.10, the term “facility™ )

means all contiguous land, and

. structures, other appurtenances. and
improvements on the land, used for
treating, storing, or disposing of
hazardous waste, (Note: This definition
differs from the definition of “facility”
for purposes of corrective action under
RCRA section 3004{u). See 50 FR 28712,
July 15. 1985.)

C. Air Standords Under RCRA Section
J004(n)
Air emissions from hazardous wastes
- are generated or released from
numerous sources at TSDF, including
distillation and other organic separation
units, surface impoundments, tanks,

containers, landfills, land treatment.
facilities, wastepiles, and leaks from
equipment associated with these
operations.

In considering the regulation of air
emissions under RCRA section 3004(n)
and within the RCRA regulatery
framework, EPA has concluded that air
emissions from hazardous waste -

. management facilities that are subject to

RCRA subtitle C should be regulated
under the authority of RCRA section
3004(n). Air emissions from facilities or
units that manage solid wastes that are
not regulated as hazardous wastes

pursuant to 40 CFR part 261 (e.g.. cement.

kiln dust waste) and air emissions from
hazardous waste from units or facilities
that are exempt from the permitting
provisions of 40 CFR 270.1(c}{2) {e.8~
wastewater treatment units with
National Pollutant Discharge
Elimination System (NPDES) permits)
will be subject to control techniques
guidelines of standards developed as
needed under either the Clean Air Act
(CAA) or RCRA authority. Air emissions
from wastes managed in units subject to
subtitle D (nonhazardous solid wastes
such as those managed in municipal
landfills) also will be subject to
guidelines or standards issued under
CAA or RCRA authority as appropriate.
Air emissions from hazardous wastes

" include photochemicaily reactive and

nonphotochemically reactive organics,
some of which are toxic or carcinogenic,
and also may include toxic or
carcinogenic inorganic compounds.
Depending on the source, particulates
(including metals, aerosols of organics,
dust, as well as toxics and carcinogens)
also may be released or generated.
These emissions, which are released to
the atmosphere from a wide variety of
sources within TSDF, present diverse
heaith and environmental risks.
Therefore, EPA has developed a
multiphased approach for reguiating
TSDF organic air emissions. This
approach, described generally below.
reflecis EPA's understanding of the
problem and knowledge of applicable,
effective controls at this time.

Organic emissions from TSDF ‘
managing hazardous wastes contribute
to ambient ozone formation and

_ increase cancer and other health risks.
" Phases I and Il of EPA’s TSDF

regulatory approach will significantly
reduce emissions of ozone precursors
and air toxics and carcinogens from
TSDF by controlling emissions of
organics as a class rather than
controiling emissions of individual
waste constituents. The regulation of
organics as a class has the advantage of

. being relatively straightforward because

it can be accomplished with a minimum

number of standards, whereas the

control of individual toxic constituents

will require multiple standards.

Regulating organics as a class also

makes efficient use of EPA resource,

avoids many of the complexities of

having multiple standards, and reduce.

the number of constituents for which .
separate standards may be required.

_ The health and environmental effects
of ambient ozone are well documented-
measured in terms of monetary losses,
they total hundreds of millions of dollars
each year. Other health impacts of TSDF .
organic emissions are summarized in N
section VILD of this preamble and are
discussed in more detail in the BID that
accompanies this final rule and in the
draft BID for Phase II organic standards
titled, “Hazardous Waste TSDF-—
Background Information for Proposed
RCRA Air Emission Standards.”
available in Docket F-00-CESP-FFFFF.
The substantial reductions in organic ~
emissions achievable through
implementation of Phase 1 and Phase Il
controls will reduce atmospheric ozone
formation as a result of reductions in
TSDF emissions of ozone precursors and
will reduce nationwide cancer incidence
and maximum individual risk due to
exposure to air toxics and carcinogens
emitted from TSDF. :

Specifically, Phase I {which is being
promulgated as final rules today) entails
the promulgation of standards for the
control of organic air emissions from
gelected hazardous waste management
processes and equipment legks. As
discussed in the February 1987 proposal.
EPA chose to develop this portion of its
TSDF rulemaking first to prevent
uncontrolled air emissions from land
disposal restriction (LDR) treatment
technologies. The technologies used in
lieu of land disposal include the
distillation/ separation processes
subject to the Phase [ rules. Publication
of today's final rules for air emissions
from hazardous waste management unit
process vents from distillation.
fractionation. thin-film evaporation.
solvent extraction, and air or steam
stripping processes and from leaks in
piping and associated equipment )
handling hazardous wastes marks the
completion of this first phase.

In the second phase, EPA wiil propose
(in 1990) additional standards under
section 3004(n) to control organic air
emissions from other significant TSDF
air emission sources not covered-or not
adequately controlled by existing ’
standards. These sources include
surface impoundments, tanks (including
vents on closed, vented tanks),
containers, and miscellaneous units.
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The analyses of impacts indicate that,
at some facilities, residual cancerrisk to
the most exposed individuals after
implementing the first two phases of

" regulation will remain outside tha risk
range for ather regulations promulgated
‘under RCRA (which historically has

"heen in the range of 1X107¢ to 1X1079).
The EPA is therefors planning a third
phase of the efiort to control TSDF
emissions in which various meana for
further reducing risk will be examined.
{n the interim, as explained in section

.VLE. the omnibus permitting suthority .
of RCRA is an available option for
requiring additional emission and risk
+eductions beyond that achieved by
today's final rules if it is decided, on a
case-by-case basis, that additional
control is needed to protect human
health and the environment,

The EPA is currently involved in an
effort to improve the data used in the
current risk analyses and. in the third -
phase, will makeuse of any new data
obtained. If additional constituent
coalrol is {found to be necessary, the
number of constituents for which

additional control is needead is expected

to be significantly less than if a
constituent approach were used as the
only means of regulating TSDF air
emissions. Therefore, the EPAis .
convinced that the control of organics as
a class followed by controls for
Individual toxic constituents, as
necsasary, will ultimately result in
comprehensive standards that are
protective while providing effective
interim control,

Should additional regulation under
Phase lll be necessary, EPA is .
considering a variety of approaches for
educing residual risk associated with
emissions from wastes managed &t
TSDF, and additional approaches may
be devclp;ed in the future. For example,
EPA could require additional technology
control for toxic waste management
{e.g. technology that ensures lower
rates of leakage from equipment, if such
technology can be developed for uss at
TSDF) or limit the quantities of specific
constituents that can be managed at a
TSDP. The constituents to be evaluated
in Phase Il will include those reported
as being present in hazardous wastes
managed by existing TSDF for which
health effects have been established
through the development of unit risk
factors for carcinogens and reference
doses for noncarcinogens.

D. Other RCRA Air Standards

The EPA has promulgated several -
standards under RCRA that reduce sir
emissions from TSDF. For example,
several existing provisions in 40 CFR
purt 284 (40 CFR 283.251(f), 284.301(i).

and 264.273(f}) require the
implementation of general design and -
operating practices at permitted

- wastepiles, landfills, and land treatment

operations to limit the release of
particulate air emissions. The EPA has
prepared a technical guidance document
to aid in the implementation of these
particulate rules; the document
(“Hazardous Waste TSDF--Fugitive
Particulate Matter Air Emissions
Giidance Document,” EPA~450/3-89-
019) provides information on the sources
of, and control technology for, -
particulate air emissions at TSDF.
Additionally, 40 CFR part 264, subpart
X. contains provisions that require
prevention of air releases that may have
adverse effects on human health or the
environment at miscellaneous
hszardous waste management units.

Air standards also have been
promulgated for the control of air
emissions from permitted hazardous
waste incinerators {40 CFR part 264,
subpart O). These standards require that,
incinerators be operated to achieve a
destruction and removal efficiency
{DRE) of at least 99.93 percent fog those
primary organic hazardous constituents
listed in the facility permit. Higher
efficiencies are required when the
incinerator is burning certain specified
waste types. These standards aiso limit
air emissions of organics, hydrochloric
acid. and particulates from incinerator
stacks.

Air standards for interim status
hazardous waste incinerators (40 CFR
285, subpart O) require monitoring of
visible emissians and operating
conditions. When burning specified
wastes, these incinerators must receive
a certification from the Assistant
Administrator stating that the
incinerator can meet the performance
standards specified for permitied
incinerators in 40 CFR 264, subpart O.

Interim status standards for other
thermal treatment units are found in 40
CFR part 285, subpart P. These
standards apply to facilities that
thermally treat hazardous waste in
devices other than enclosed davices
using controlied flame combustion. The
stendards require monitoring of visible
emissions and operating conditions of
the combustion devices and prohibit-
open burning except for open burning
and detonation of waste explosives.

The EPA has also proposed standards
covering the burning of hazardous waste
in boilers and industrial furnaces (52 FR
18987; May @, 1987). These standards
would require such buming to achieve a
DRE of 99.99 percent for each principal
organic hazardous constituent identified
in the facility permil. In addition, a DRE

of 99.99 percent must be achieved when
burning certain specified constituents.
The proposed standards also have
provisions for burning low-risk wastes
that allow an owner or operator to
demonstrate that the burning of
hazardous waste will not result in
significant adverse health effects. To
qualify for the low-risk waste
exemption, an owner or operator would
have to use dispersion modeling to
demonstrate that emissions of
carcinogeriic compounds would not
result in off-site ground-level
concentrations that pose a risk to the
most exposed individual of greater than
1X10%, For noncarcinogenic compounds,
the dispersion modeling would
demonstrate that the resulting air
concentrations would not exceed the
reference air concentration (RAC) of
individual hazardous compounds. The
proposed standards would also limit
emissions of carbon monoxide, metals,
and hydrochloric acid from boilers and
furnaces burning hazardous wastes.

E. Relationship of Air Standards to
Other Subiitle C Rules

In addition to.the air emission
standards discussed above, EPA has
ongoing programs that indirectly affect
air emissions from hazardous waste.
Today’s rules are designed to
complement other air standards under
RCRA and the rules that might
otherwise affect air emissions. Existing
RCRA regulations that have the
potential for affecting air emissions from
hazardous waste TSDF include: (1) The
LDR and (2) the corrective action
program.

The LDR. developed under section
3004(m) of the HSWA, require that

. hazardous waste be treated to reduce

concentrations of specific chemicals or
hazardous properties to certain
performanca levels or by certain
methods bafore the waste may be
disposed of on land. Affected land
disposal units include surface
impoundm:anis. wastepiles. landfills,
and land &zeatment units. The FPA
anticipates that LDR will substantially
reduce the potential for air emissions
from these land disposal sources. The
first set of LDR, for certain dioxins and
solvent-containing hazardous wastes,
was promulgated on November 7, 1986
(51 FR 40572): the second set of
restrictions, the “California list,” was
promulgated on July 8, 1987 (52 FR
25760); the “First Third” was
promulgated on August 17, 1988 (53 FR
31138}, and. the “Second Third"” on June
23, 1989 (54 FR 28597). ’
The trealment technoiogies evaluated
under LDR for both wastewater and
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nonwastewater spent solvents include
distillation and other separation
processes subject to the requirements of

the Phase I rules. Today’s standards are -

designed to protect human health and
the environment by reducing air
emissions from technologies expected to
be used to treat wastes prior to land
disposal.

Under the authority of RCRA section

- 3004(u), EPA is developing rules to

address releases of hazardous waste or
hazardous constituents from solid waste
management units (SWMU]) that pose a
threat to human health and the
environment. Because this authority
applies to contamination of soil, water,
and air media, organic air emissions
from SWMU at some TSDF would be
addressed by the corrective action .

_ program EPA intends to propose under a
separate rulemaking. The draft rules
would establish health-based trigger
levels measured at the TSDF boundary
for determining whether further )
remedial studies are required to assess
air emissions from a particular SWMU.
Heaith-based cleanup standards would
then be set for air emission levels that
exceed acceptable health-based levels
at the point at which actual exposure
occurs. When such exposure is
determined either through monitoring or
modeling techniques, corrective action
will be required to reduce such
emissions at the point of compliance.

The corrective action program is
designed to achieve site-specific
solutions based on an examination of a
particular TSDF and its environmental
setting. It is not intended to set national
standards that regulate organic air
emissions from all TSDF. At sites where
there are releases from SWMU to the
atmosphere, organic emissions will be
controiled based on site-specific .
‘exposure concerns. Furthermore,
releases from the SWMU that contain
hazardous solid wastes will also be
subject to corrective action. Therefore,
for air emissions. corrective action is in
part designed to expeditiously address
threats to human health and the
environment that are identified prior to
implementation of more comprehensive
air emission standards. In addition,

- because corrective action can address a
wider universe of SWMU, it will
address, in some respects, exposure
concerns that today's final standards do
not address.

F. Relatioaship of Today's Final
Standards to CERCLA

The CERCLA, as amended by the
Superfund Amendments and
Reauthorization Act {(SARA), 42 U.S.C.
9601 et seq., authorizes EPA to
undertake removal and remedial actions

to clean up releases of hazardous
substances, pollutants, or contaminants.
Removal actions typically are
immediate or expedited activities
necessary to minimize exposure o
danger to human health and the
environment from the release of a
hazardous substance, pollutant, or

" eontaminant. Remedial dctions are

longer term, planned activities
peiformed at sites listed on the National
Priorities List to permanently clean up
hazardous substances, pollutants, or
contaminants and any soils, surface
waters, or ground waters contaminated
by these materials. On-site remedial
actions are.required by CERCLA section
121(d)(2) to comply with the
requirements of Federal and more
stringent State public heaith and
environmental laws that have been
identified by EPA or the delegated State
authority as applicable or relevant and
appropriate requirements (ARAR] to the
specific CERCLA site. In addition, the
National Contingency Plan {NCP)
provides that on-site CERCLA removal
actions “should comply with Federal
ARAR to the extent practicable
considering the exigencies of the
circumstances” (40 CFR 300.85(f]).
Today's final standards may be
considered ARAR for certain on-site
remedial and removal actions.

A requirement under a Federal or
State environmental law may either be
“applicable” or “relevant and
appropriate,” but not both, to a remedial
or removal action conducted at a
CERCLA site. “Applicable
requirements,” as defined in the
proposed revisions to the NCP, means
those cleanup standards, standards of
control, and other substantive
environmental protection requirements,
criteria, or limitations promuigated
under Federal or State lew that
specifically address a hazardous
substance, pollutant, contaminant,
remedial action, location, or other
circumstance found at a CERCLA site
{40 CFR 300.5 {proposed). 53 FR 51475
(December 21, 1988}). “Relevant and
appropriate requirements” means those
Federal or State requirements that.
while not applicable. address problems
or situations sufficiently similar to those
encountered at the CERCLA site that

" their use is well suited to the particular

site (53 FR 51478).

Some waste management activities
used for remedial and removal actions
to clean up hazardous organic
substances use the distiilation/
separation operations regulated under
subpart AA of today’s rules. For
example. hazardous organic liquid
wastes and ground and surface waters

contaminated with hazardous wastes
may be treated on site using air
atripping processes. Therefore, the
organic emission control requirements of
today’s subpart AA rules may be
“applicable” for on-site remedial and
removal action activities that use
distillation. fractionation, thin-film
evaparation, solvent extraction. or air or
steam stripping operations that treat
substances that are identified or listed
under RCRA as hazardous wastes and
have a total otganic concentration of 10
ppmw or greater. In addition, off-site
storage, treatment, and disposal of ail
wastes classified under RCRA as
hazardous waste must be performed at a
TSDF permitted under RCRA subtitle C.
Thus, CERCLA wastes that are defined
as hazardous under RCRA, contain more
than 10 ppmw of total organics, and are
shipped off site for management in

. distillation, fractionation, thin-film

evaporation, solvent extraction, and air
or steam stripping operations, would be
subject to today’s final standards like
any similar RCRA hazardous waste. The
new subpart AA control requirements’ '
for process vents may also be “relevant
and appropriate™ to on-site CERCLA
removal and remedial actions that use
distillation, fractionation, thin-film
evaporation, solvent extraction, and air
oF steam stripping operations {o manage
substances that contain organics that
are not covered by this rule (e.g.,
organics less than 10 ppmw or organics
from nonhazardous wastes). .
Today's final rules do not include
control requirements for process vents
on operations not associated with :
organics distillation/separation but
typically associated with CERCLA
remedial or removal actions such as soil
excavation, in situ soil vapor extraction.
in situ steam stripping of soil, soil
washing, stabilization, bioremediation
{in situ or otherwise), dechlorination,
and low temperature thermal
desorption. Therefors, the final rule for
pracess vents would not be “applicable™
to remedial or removal actions involving
these processes at CERCLA sites. Also.
the final process vent standards may not
be considered “relevant and
appropriate” for these same activities at
CERCLA sites. Waste management
operations involving soil excavation. in
situ soil vapor extraction. in situ steam
stripping of soil, soil washing, .
bioremediation. dechlorination. and low
temperature thermal desorption can be
considerably different from the waste
management operations {i.e.,
distillation/separation processes)
regulated in subpart AA. Control
technologies for reducing organic
emissions from these types of processes
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were not evaluated as part of today's
rulemaking. However, the air emission
'potential of remedial and removal
actions requiring excavation, land
treatment, land farming, in situ
treatment activities, and other treatment
activities involving landfills and
wastepiles &k:uld be determined, and.hif
necessary, proper emissica contro
should bas applied to these activities,

The organic emission coatrol
requirements of subpart BB for TSDF
equipmant leaks may also be considered
a8 an ARAR f{or the equipment
compaonents (e.g.. pumps and valves)
Installed at CERCLA cleanup sites that .
contain or contact substances
containing 10 percant by weight or more
total organics.

Although today’s final standards
would not be ARAR for all types of
remedial and removal actions that are
potential sources of organic air .
emissions, other existing RCRA or CAA

tions may qualify as ARAR for
many of these activities. For example,
subpart O of 40 CFR part 284 eatablishes
standards of performance limiting
organic emissions from thermal
destruction processes (Le., hazardous
waste incinerators). .

IV. Applicability and Requirements of
Proposed Procsss Vent and Equipment
Lsak Standards

On February 5, 1967 (52 FR 3748), EPA
proposed standards under RCRA section
3004(n) for the control of organic air
emissions from certain equipment and
process vents at hazardous waste TSDF.
The proposed standards would have
applied to equipment and process vents
“{a volatile hazardous air pollutant
(VHAP) service™ (L., containing or
contacting-liquids, gases, or other
derivatives of hazardous waste in
concentrations greater than 10 percent
total organics) located at TSDF required
to have a RCRA permit. The decision as
to whether equipment or proceas vents
would be covered by the rule {L.e., would
ever contain or contact wastes greater
than 10 percent tatal organics) could be
based either on testing the waste and

_derivatives according to specified test
procedures or on engineering judgment
as to these materials, total organic
content.

The proposed standards would have
required a 95-percent reduction in
organic emissions from vents in VHAP
‘service on product accumulator vessels
and on other process vent sources (e.g.,
van!s on closed accumulator tanks on
other processes). The preamble for the
proposed standard, at 52 FR 3753,
described “product accumulator
vessals” as types of equipment that
gonerate process emissions and include

distillate receivers, surge control
vassels, product separators, or hot-wells
that are vented to the atmosphere either
directly or through a vacuum-producing
system. Product accumulator vessels
included units used to distill and steam
or air strip volatile components from
hazardous waste; examples include
distillation columns, steam siripping
columns, air stripping units, and thin-
film gvaporation units at TSDF. ~

The proposed standards would have
regulated actual reclamation processes
{or the first time. Only recycling units at
TSDF already subject to RCRA permit
requirements (e.g.. because of storage
aclivity on the facility) would have been
subject to the proposed air standards.

Both new and axisting units would have -

been required to have add-on control
davices designed to achieve a 95-percent
reduction (based on the application of
secondary condensers) and to operate
within that design. Once in operation,
ths facilities would have demonstrated
compliance by monitoring the oparation
of the control device,

The propased standards also wouid
have required implementation of a
monthly leak detection and repair
(LDAR) program for valves, pumps,
compressors, pressure relief devices,
and closed-vent systems used to handle
hazardous wastes and their derivatives
st TSDF. Coantrol sysiems, leak
definition methodology, leak definitions,
and repair schedules were based on
existing equipment leak staidards -
developed under sections 111 and 112 of
the CAA.

Since proposal, EPA has made several
important changes to the standards
based on the public comments received
after propasal and analyses resulting
from thess comments. The applicability
and requirements of the final standards,
including the changes made since
proposal, are discussed in section V.
The EPA’s responses to the major.
comments are summarized in section VL
Additional information is presented in
the BID for the final standards.

V. Applicability and Requirements of
Today's Final Standards

This section provides a detailed
summary of the final standards as they
apply to the affected TSDF community
and to process vents and equipment
subject to today's rule. Also summarized
is the relationship of the final standards
to existing exemptions under the RCRA
regulatory program.
A. Scope of Final Standards

Today's final standards limit organic
air emissions as a class at TSDF that are
subject to regulation under subtitla C of
RCRA. This action is the first part of &

h multiphased regulatory effort to contro)

air emissions at new and existing
hazardous waste TSDF. These rules
establish [inal standards limiting
organic emissions from (1) process vents
associated with distillation,
fractionation, thin-film evaporation,
solvent exiraction, and air or steam
stripping operations that manage
hazerdous wastes with 10 ppmw or
greater tolal organics concentration on
an annual average basis, and (2) leaks
from equipment that contain or contact
hazardous wasie streams with 10
percant by weight or graater total
organics.

The final standards do not expand the

"RCRA-permitted community for the

purpases of air emissions control. As
promulgated, the final standards control
organic emissions only from process .
vents and equipment leaks at hazardous
waste TSDF that are subject to i
permitting requirements under RCRA
section 3005 and are applicable only to
specific hazardous waste.management
units. The rules apply to hazardous
waste marnagement units that are
subject to the permitting requirements of
part 270 aud to hazardous waste
recycling units that are located at
facilities otherwise subject to the
permitting requirements of part 270.
Exempt units, other than recycling units
{e.g., 90-day accumulation tanks and
wastewater treatment units as specified
in § 270.1{c}(2)). are not subject to the
rules even when they are part of a
permitted facility. Permitting aspects are
further discussed in section IX.

The term “organics” is used in the
final standards instead of “volatile
organics” {0 avoid confusion with
“volatile organic compounds” (VOC)
that are regulated as a class under the
CAA. To be subject to the standards. a
TSDF: {1) Must have equipment that
contains or contacts hazardous wastes
that are 10 percent or more by weight
total organics. or (2} must have
distillation, fractionation, thin-film
evaporation. solvent extraction, or air or
steam stripping operations that treat or
process hazardous wastes with total

. organics concentrations of 10 ppmw or

greater on a time-weighted annual
average basis.

The final regulations require the
facility owners or operators to
determine whether their equipment is
subject to the equipment leak rules,
subpart BB of parts 264 and 265. The
owner or operator of a facility may rely
on engineering judgment for this
determination, or, if the waste's organic
content is questionable, the owner or
operator may choose any of the test
methods identified in the final rule for
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determining whether a piecs of
equipment contains or contacts
hazardous wastes that are 10 percent or
more total organics by weight. As
proposed, these methods include: ASTM
Methods D-2267-88, E 169-87, E 168-88,
and E 260-85 and Methods 9080 and
8240 of SW-848. The owner or operator
also may use any ather test method for
determining total organic coatent that is
demonstrated to be equivalent to the
test methods identified in the rule using
the petition process described in 40 CFR
260.21. The test method selected shouid
be the one best suited for the
characteristics of the waste stream.
Regardless of the method chosen. the
final standard requires the facility
owner or operator to determine that the
organic content is never expected to
exceed 10 percent. The determination of
organic content of the waste must at all
times be appropriate to the wastes
currently being managed.in the relevant
units. If any action-is taken that would
result in the determination no longer
being appropriate to the facility’s or a
particular unit's operations {e.g.. an
upstream process change that resuits in

. achange in a waste's organic content],

then a new determination is required.
To determine whether a particular
hazardous waste management unit of
the type spacified in the rule (e.g. a
steam stripping or air stripping unit) is
subject to the provisions of subpart AA
of parts 264 and 285, the owner/operator
* is required to determine the total
organic concentration of the waste
managed in the unit initially (by the
effective date of the standards or when
the waste is ficst managed in the waste ~
. management unit) and thereaiteron a
periodic basis (for continuously
generated wastes). A waste
determination for subpart AA
applicability would not be necessary
when an owner/operator manages the
waste in a distillation, fractionation,
thin-film evaporation, solvent
extraction, or air or steam stripping unit
that is controlled for organic emissions
and meets the substantive requirements
of subpart AA.

Determination that the time-weighted,
annual average total organic ~
concentration of the waste managed in
the unit is less than 10 ppmw must be
performed by direct measurement or by
knowledge of the waste as described
later in this section. Direct measurement
of the waste’s total organic
concentration must be performed by
collecting individual grab sampies of the

. waste and analyzing the samples using
one of the approved reference methods
_ identified in the rule.

The EPA js requiring that analytical
results for a' minimum of four samples bs
used to determine the total organic
concentration for each waste stream
managed in the unit. In setting the
minimum number of samples at four,
EPA will obtain sufficient data to
characterize the total organic
concentration of a waste without
imposing an unnecessary burden on the
owner/operator to collect and analyze
the samples. Tk

Waste determinations must be
performed under process conditions
expected to resuit in the maximum
waste organic concentration. For waste
generated on site. the samples must be
collected at a point before the waste is
exposed to the atmosphers such as in an
enclosed pipe or other closed system
that is used to transfer the waste after
generation to the first affected
distillation/separation operation. For
waste generated off site, the samples
must be coliected at the inlet to the first
waste management unit that receives
the waste, provided the waste has been
transferred to the facility in a closed
system such as a tank truck, and the
waste is not diluted or mixed with other

« waste,

The location where the waste’s total
organic content is determined is
important because sampling location

. can greatly affect the results of the

determination. This effect occurs,
because the concentration level can
decrease significantly after generation
as the waste is transferred to (and
managed in) various waste management
units.

If the waste is directly or indirectly
exposed to ambient air at any point, a
portion of the organics in the waste will
be emitted to the atmosphere, and the
concentration of organics remaining in -
the waste will decrease. For example,
for highly volatile organic compounds
such as butadiene, all of the compound
would evaporate within a few seconds
of exposure to air. To ensure that the
determination of total organic
concentration is an accurate
representation of the emission potential
of a waste upon generation. it is
essential that the waste determination
be performed at a point as near as
possible to whera the waste is
generated, before any exposure to the
atmosphere can occur.

For the reasons stated above, the

. waste determination must be based on

the waste composition before the waste
is exposed, either directly or indirectly,
to the ambient air. Direct exposure of
the waste to the ambient air means the
waste surface interfaces with the
ambient air. Indirect exposure of the

waste to the ambient air means the
waste surface interfaces with a gas
stream that subsequently is emitted to
the ambient air. If the waste
determination is performed using direct
measurement, the standards would
require that waste samples be collected .
from an enclosed pipe or other closed
system that is used to transfer the waste
after generation to the first hazardous
waste management unit. If the waste
determination is performed using
knowledge of the waste, the standards
would require that the owner or
aperator have documentation attesting
to the organic concentration of the
waste before any exposure to the
ambient air.

The location where the waste
determination would be made for any

" one facility will depend on several

factors. One factor is whether the waste
is generated and managed at the same
site or generated at one site and
transferred to a commercial TSDF for
management. Another important factor
is the mechanism used to transfer the
waste from the location where the waste
is generated to the location of the first
waste management unit (e.g. pipeline,
sewer, tank truck). For example, if a
waste is first accumulated in a tank
using a direct, enclosed pipeline to
transier the waste from its generation
process, then the waste determination
could be made based on waste samples
collected at the inlet to the tank. In
contrast, if the waste is first
accumulated in a tank using an open.
sewer system to transfer the waste from
its genaration process then the waste
determination would need to be made
based on waste sampies collected at the
point where the waste enters the sewer
before the waste is-exposed to the
ambient air. Where the waste is
generated off site. the owner or operator
may make the determination based on
samples collected at the inlet to the first

.waste management unit at the TSDF

that receives the waste, provided the
waste has been transferred to the TSDF
in a closed system such as a tank truck
and the waste is not diluted or mixed
with other waste. If a waste
determination indicates that the total
organic concentration is equal to or
greater than the applicability criterion.

* then the owner or operator would be

required to comply with the standards.

As an alternative to using direct ~
measurement. an owner/operator is
allowed to use knowledge of the waste
as a means of determining that the total
organic concentration of the waste is
less than 10 ppmw. Examples of

_information that might be considered by

EPA to constitute sufficient knowledge
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include: (1) Documentation that organics
are not involved in the process
generating the waste, (2) documentation
that the waste is generated by a process
that {s identical to & process at the same
or another {acility that has previously
been determined by direct measurement
to generate & waste stream havinga
total ocganic content less than 10 ppmw,
or (3) previous speciation analysis
resuits from which the total
concentration of organics in the waste
can be computed and it can be
documented that no process changes
have occurred since the analysis that
could affect the waste's total organic
concentration. The final standards
include the provision that EPA can’
require that the waste be analyzed using
Method 8240 if EPA believes that the
documentation is insufficient to
determine an exception by knowledge of
the waste (£§ 264.1034(f) and
205.1034(f)).

To address the temporal variability
that can octur both within a particular
wasts stream and within the various

waste streams managed in & hazardous -

waste management unit, the final rules
require a time-weighted, annual average
concentration to characterize the waste
managed in the unit. The final rules
require that an owner/operator repeat
it.:m waste d:;etrgﬁnluon b\:hcnever these

a change e waste being manage
or a change in the proceas that generates
or treats the waste that may affect the
regulatory status of the waste or, if the
waste and process remain constant, at
least annually. For example, continuous
processes are more likely to generate a
more homogenecus waste than batch
operations: batch operations involve
processes that may frequently involve
change in materials or process
conditions. Batch operations, therefare,
usually generate wastes with varying
characteristics, including such
characteristics as organics content.
Ground water concentrations would
also ba expected to chow significant
variation if mare than one well provides
influent to a waste management unit
such as an air stripper and the wells that
feed the unit are varied over time or if
the proportions from the wells that make
up the influent are changed. This is
because there is typically considerable
spatial variability in contaminated
ground water concentrations. The
situation where feed wells are changed
and the change is not accounted for in
the initial waste determination would be
considered a process change or change
in the waste being managed that would
require a new determination.

With the time-weighted, annual
average applicability criterion, a

hazardous waste management unit
-would not be subject to this rule if it
occasionally treats wastes that éxceed
10 ppmw if at other times the wastes
being treated in the unit are such that
the weighted annual average total
organic concentration of all wastes
treated i lese than 10 ppmw. The time-
weighted, annual avarage is calculated
using the annual quantity of each waste
stream managed in the unit and the
mean organic concentration of each
waste stream.

Determining the applicability of the
.standards to affected processes, units,
and facilities is of paramount
importance to the TSDF owneror
operator in complying with the final .
standards. A mistake even an
inadvertent one, will not excuse a
facility owner or operator from the
obligation to comply with either the
requirements of the standards or with
potential enforcement actions. Accurate

* determinations of what equipment and

vents must be controlled are crucial to
su that all aquipment and vents
subject to this rule are in fact controlled.
When the facility owner/apesator and
the Regional Administrator disagree on
the determination of emissions or
emission reduction achieved, then a
performance test conducted as specified
in the rules must be used {0 resolve the
disagreement. In situations where the
owner/operator and Regional
Administrator dicagres on whether a
unit manages a waste with 10 ppmw or
greater organics content or a piece of
equipment contains or contacts a waste
with 10 percent or mors organics
content, then procadures that conform to
the test methods referenced in the rules
may be used to resolve the
disagreement.
" Consistent with section 3010 of RCRA,
the fina! standards for process vent and
equipment leak control and monitoring
become effective 6 months from today.
Owners and operators must come into
compliance with these requirements by
the effective date; however, where
compliance involves the installation of a
control device, EPA is requiring that
installation be completed as soon as
possible but no later than 24 months
from the date the regulatory action
affecting the unit is published or
promulgated. To obtain the extended
time for compliance (18 months beyond
the effective date), a facility must show
that installation cannot reasonably be
expected to be completed earlies. In
these circumstances, an owner/operator
must develop an implementation
schedule that indicates when the
installation will be completed and
shows that additional time is necessary.

| The implementation scheduie must Be

included in the operating record by the
effective date of the rules, Changes in
the implementation schedule are
allowed within the 24-month time frame
if the owner/operator documents that
the change cannot reasonably be-
avoided.

B. Standards for Process Vents
Affected Equipment

A “prucess vent" is a pipe, stack, or
other opening through which emissions
from a hazardous waste management
unit are released to the atmosphere
either directly. through a vacuums-
producirig system, or indirectly, through
another tank. The process vents that
would have been covered by the
proposed standard included vents
associated with any hazardous waste
managernent process or waste
managerment unit.

Review of the hazardous waste TSDF
industry has shown that process vents
are mosi typically associated with
processes related to distillation or other
separation operations. These
technologies were also the type being
evaluated under the LDR for spent
solvents. Therefore EPA concentrated
its analysis of process vents on those
hazardous waste management units that
are involved in solvent or other organic
chemiical separation or reclamation by
distillation, fractionation, thin-film

. evaporation, solvent extraction, or air or

steam stripping operationa. This should
include the largest segment of process
vents at TSDF and address those
sources with the greatest emission
potential. Vents on other types of waste
managenient units (e.g. vents on storage
tanks) are being addressed in the Phase
11 rulemaking. .
Two basic changes have been made
since proposal that clarify the
applicability of the final vent standard.
First, to avoid confusion with tanks not
associated with the processing of waste
streams, the term “product accumuliator
vessel” has been deleted from the final
standard and affected equipment is
more specifically defined. The
applicability of the final standard for
process vents also has been ciarified
since proposal to exclude air emissions
from vents on other closed (covered)
and vented tanks not associated with
the specified distillation/separation
processes to avoid regulatory
duplication of the Phase II standards as
discussed above. ‘
Thus, the final vent standards apply .
to: (1) Vents on distillation fractionation,
thin-film evaporation, solvent i
extraction, and air or steam stripping
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processes and vents on condensers

. serving these processes; and (2} vents on
tanks (e.g. distillate receivers, bottoms

* receivers, surge control tanks, separator
tanks, and hot wells associated with
distillation, fractionation, thin-film
evaporation, solvent extraction; and air
oF steam stripping processes) if
emissions from these processes are
vented through the tank. For example,
uncondensed overhead emitted from &
distillate receiver (which fits the
definition of a tank) serving a hazardous
waste distillation process unit is subject
to these Phase I air controls. On the
other hand, emissions from vents an
tanks or containers that do not derive
from & process unit specified above are
not covered by these rules. For example,
if the condensed {recovered) solvent is
pumped to an intermediate holding tank
following the distillate receiver
mentioned in the above example, and
the intermediate storage tank has a
pressure-relief vent {e.g.. a conservation
vent) serving the tank, this vent will not
- be subject to the process vent standards.
Emissions from vents that are not
cavered under today’s rules will be
addressed by Phase II of the air
standards under section 3004(n).

‘ the terms “VHAP” and “In
VHAP service” have been deleted from
the final rule in response to public
comments, Commenters found the térms
inappropriate for transfer from -
equipment leak standards developed
under section 111 or 112 of the CAA to
RCRA standards for organic emissions
from hazardous waste. The EPA agrees
with these commenters; these terms can
be confusing and they are unnecessary
for these rules. Therefore, the cross-
reference to part 61 has been eliminated
and the wording of the final regulation
has been revised to reflect applicability
based on clearly specified hazardous
waste management processes or unit
operations that manage wastes with a
10 ppmw or greater total organic
content.

Requirements of Final Standard for
Process Vents

In response to public comments,
several changes have been made to the
proposed standard for process vents.
While the proposed 95-percent emission
reduction standard would have appiied
to individual process vents emitting -
organics with concentrations of 10
percent or greater by weight, the final
process vent 95-percent’emission

reduction standard applies to total -

organic emissions from the combination
of all affected vents (i.e., vents subject
to the provisions of subpart AA) at the
facility. As discussed in section VI of
this preamble and in the BID for the

final rules, the term “facility”™ refers to
the entire site that is under control of
the owner of operator engaged in
hazardous waste management. Thus.
organic emissions from affecied process
vents anywhere on the hazardous waste
management facility are subject to the
standards.

The 10-percent concentration criterion
for veats has not been included
in the final rules because the -
promulgated standards contain a
facility-based emission rate limit of 1.4
kg/h (3 1b/h) and 2.8 Mg/yr (3.1 ton/yr)
that is mors eifective in controlling.
emissions from affected sources and
excluding facilities with little emission

reduction potential. Based on emissions -

and health risk analyses conducted in
responss to comments, this emission
rate limit represents an emission level

- from process vents that is protective of

human health and the environment and
below which additional meaningful
reductions in nationwide health risk and
environmental impacts attributable to
process venis cannot be achieved.

. Coantrol of facilities with process vent

emissions less than the emission rate
limit would not resuit in further
reductions of either cancer risk or
incidence on a nationwide basis.
Facilities with organic emissions from

" process vents that do not exceed these

emission rates will not have to instail
controls or monitor emissions from

. affected proceas vents, Selection of the

emission rate limit is addressed in
section VLB of this preamble and in
chapters 40 and 7.0 of the BID. .

Becausa the emission rate limits (3 Ib/
h and 3.1 ton/yr) provide health-based
limits, EPA considered dropping
completely the organic content criterion
(i.e., at least 10 percent total organics).
However, EPA decided not to
completely eliminate the organic content
criterion because it is not clear that the
same controis can be applied to very
low concentration streams as can be
applied to the higher concentration
streams that generally are associated
with emission rates greater than the
limits. Por low-concentration streams,
EPA questions whether controls are
needed on a national or generic basis
but is unable to resolve this question at
this time. Thus, EPA decided to defer
controiling very low concentration
streams until it is better able to
characterize and assess these streams
and the appropriate controls.

Once EPA decided to consider
facilities that manage very low
concentration organic wastes as a
separate category, there remained the
problem of determining the appropriate
criterion. The EPA examined existing

data on air strippers, the treatment
device most commonly used with low-

. cancentration streams: it appeared that

the quantity of emissions and the risk
associated with air strippers treating
streams with concentrations below 10
ppmw may be relatively small, thus
minimizing the potential harm of
deferring control until a later time.
Examiples of facilities managing low-
concentration wastes are sites where
ground water is undergoing remedial
action under CERCLA or corrective
action pursuant to RCRA. Given the
limited set of precise data available, and
the comments that the 10-percent
criterion was too high, EPA determined
that an appropriate criterion would be
10 parts per million (ppm) total organics
in the waste by weight.

The 10-ppmw criterion is not an
exemption from regulation: it is intended
only as a way for EPA to divide the air
regulations into phases. The EPA is
deferring action on very low
concentration streams (i.e., ones with
less than 10 ppmw total organic content)
from the final rule today but will
evaluate and announce a decision later
on whether to regulate these waste
streams.

To comply with the final standards for
process vents, the TSDF owner or
operator is required to identify all
process vents assgciated with
distillation, fractionation, thin-film
evaporation. solvent extraction, and

_stripping processes that are treating

hazardous waste with a 10-ppmw or
greater total organics concentration on a
time-weighted annual average basis (i.e..
venis affected by the rules). Organic
emission rates for each affected vent
‘and for the entire facility from all
affected vents must be determined. The
facility process vent emission rate must
then be compared to the short- and long-
term process vent emission rate limits (3
1b/h or 3.1 ton/yr) to determine whether
additional emission controls are

- required. If the process vent emission

rate limit is exceeded, the owner or
operator must take appropriate action to
reduce total facility emissions from
affected process vents to below the
cutoff level or install additional

' emission controls to reduce total facility

process vent organic emissions by 95
weight percent. If an incinerator,
process heater, or boiler is used as a
control device. the volume-concentration
standard of 20 ppmv can be met instead
of the 95-weight-percent reduction -
(8% 284.1033{c), 284.1080, 265.1033(c).
and 265.1080). ’

Because the final rules could apply to
dilute process vent streams and the rule
is formatted in terms of a weight-percent
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reduction standard, it is necsasary to
include the volume concentration
standard in the final control device
standards to account for the .
technological imitations of enclosed
combustion devices (48 FR 48033,
October 21, 1983), one of the control
technologies examined as part of the
rulemasking, treating dilute streams.
Balow a critical concentration lavel, the
maximum achisvable efficiency for *-
enclosed combustion devices decreases
as inlet concentration decreases; thus,
for streams with low organic vapor
concentrations, the 95-percent mass
reduction may not be technologically

achievable in al] cases. Available dats -

show that 20 ppmv is the lowest outlet
concsntration of total organic y

' compounds achievable with control
device inlet streams below
approximately 2.000 ppmv total
organics. Therefore, a concentration
limit of 20 ppmv has been added as an
alternative standard for incinerators,

procass heaters, and boilers to allow for -

the drop in achievable destruction
efficiency with decreasing inlet organics
concentration. For consistency, the 20-
ppmy concentration is expressed as the
sum of the actual individual compounds.
not carbon equivalents, on a dry basis

‘to 3 percent oxygen. For
facilities that do not meet the emission
rate limit, the final process vent
standards require that control devices
achieve a 95-percent reduction in total
organic emissions for the facility or, in
the case of enclosed combustion
devices, & reduction of each process
vent siream to a concentration of no
more than esch process vent stream to a
concentration of no more than 20 ppmv
total organic compounds.

The finel standards for process vents
do not require the use of any specific
equipment or add-on control device; the
standards can be met using several
types of controls. Depending on the
characteristics of the process vent
stream, sither a condenser or a carbon
adsorber will likely be the controt

. technology of choice. However, other
control devices such as flares,
Incinerators, process heaters, and
boilers, as well as any other device of
the owner or operator’s choice, also can
be used where applicable to achieve
complianca. -

Operating requirements for closed-
vent systems and control devices are
included in §§ 264.1033 and 285.1033. A
closed-vent system means a system not
opan to the atmosphere and composed

. of piping, connections, and, if necessary,
flow-inducing devices that transport gas
or vapor from a piece or pieces of
equipment to a control device. If vapor

recovery systems such as condensers
and adsorbers are used as control
devices, they must be designed and
operated to recover the organic vapors
vented to them with an efficiency of 85
percent or more unless the total organic
emission limits for affected process
vents (§§ 2684.1032 and 285.1032) can be
attained at efficiencies less than 95
percent. Vapor recovery systems whose
primary function is the recovery of
organics for commercial or industrial
use of reuse (2.g.. & primary condenser
on & waste solvent distillation unit) are
not considered a control device and
should not be included in the 95-percent
emission reduction determination.

If enclosed combustion devices such
as incinerators, boilers, or process
heaters are used, they must be designed
and operated to achieve g total organic
compound emission reduction efficiency
of 95 percent or more or must provide &
minimum residence time of 0.5 5 at a
minimum temperature of 760 °C. The
latter are general design criteria
established by EPA. end used in .
numerous rulemakings., that can be used
by facilities in lieu of conducting & site-
specific design for enclosed combustion
devices. The operating requirements for
closed-vent systems and control devices
include a provision allowing enclosed
combustion devices to reduce organic
emissions to & total organic compound
concentration of 20 ppmv, by compound,
rather than achieve the 95-weight
percent reduction.

If flares are used, they must be
designed and operated with no visible
emissions as determined by the
procedures of Reference Method 22,
except for periods not to exceed a total
of 5 min during any 2 consecutive hours.
The final standard specifies that fiares
must be operated with a flame present
at all times and must be operated at all
times when emissions may be vented to
them. In addition, flares must provide a
net heating value of the gas being
combusted of 11.2 megajoules per
standard cubic meter (M]/scm) or more,
be steam-assisted or air-assisted, or
provide a net heating value of 7.45 M}/
scm or more if the flare is nonassisted.
Specific design and operating
requirements for steam-assisted, air-
assisted and nonassisted flares also are
included in the final standard.
Calculations and procadures for
determining tha net heating value of the
gas being combusted the actual exit
velocity and the maximum allowed
velocity are included in the final
provisions for closed-vent systems and
control devices (see §§ 284.1033(d) and
265.1033(d)).

Facilities must maintain
documentation in the operating record
supportirig waste determinations,
identifying affected process vents,
affected waste management unit
throughputs and operating hours,
emission rates for each affected vent
and for the overall facility, and the basis
for determnining the emission rates
(3§ 284.1035(b}(2) and 265.1035(b)(2)).
Regardless of the type of control device
used, the documentation must certify
that add-on control devices achieve the
emission rate limit by design and during
operatior., or that add-on control devices
achieve 1 95-percent reduction in
organics or achieve the 20-ppmv
organics concentration limit by design
and durinig operation where the
emission rate limit is not attained. The
design documentation must present the
basis for determining the design
emission reduction and establish the
basic values for operating parameters

. used o monitor the control device ¢

operation and maintenance. The design
control level {i.e.. the emission reduction
needed to achieve the emission rate
cutoff or 35-percent emission reduction)
can be documented by vendor/
manufacturer certifications, by
engineering calculations, or through
source tests to show that the control
device removes the required percentage
of organics entering the device. All
required information and documentation
must be kept in the facility s operating
racord. The facility's waste
determinations and process vent
emission rate determinations must at all
times reflect the facility’s current waste
management unit designs and wastes
managed. If the owner/ operator takes
any action that would resulit in the
determination no longer being
appropriate to the facility’s operations
{e.g., if a waste of different composition
is managad, the operating hours of the
affected management units are
increased beyond what was originally
considered, or a new affected unit is
added that may impact its regulatory
status), then a new determination is
required (3§ 234.1035(b)(2)(ii} and
285,1035(b)(2)(ii}). In addition, certain
information regarding the facility's
emission determination and control
device design must be included in the
facility's part B permit application.

The final rules require the continuous
monitoring of specific parameters on all
control devices needed to meet the
standards to ensure that the devices
perform according to their design
(§§ 264.1033(f) and 265.1033(f}). The final
rules clarify the general parameters
listed in the proposal by describing the
requirements in greater detail. Operating
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parameters are specified for condenasers,
carbon adsorbers, fiares, incinerators,
and other enclosed combustion devices.
Although minimum operating conditions
are identified for organic vapor
destruction devices (e.g.. incinerators
and flares) to ensure 95-percent
destruction, values or ranges of values
for recovery device {L.e. condensers and
carbon adsorbers) operating parameters
cannot be specified on an industry-wide
basis. Therefors, a recovery device must
be designed for the particular
application and monitored to ensure that
it is being operated within design
specifications. Proper design shall be
determined through engineering
calculations vendor certification, and/or
emission testing.

The owner/operator is required to
record the control device monitoring
information, including the basis for the
operating parameters used to monitor
control device performance, in the
facility operating record. Periods when
monitoring indicates control device
operating parameters are outside
established tolerances on design
specifications must be recorded.
Facilities with final permits
incorporating these standards (Le.
facilities subject to the provisions of 40 .
CFR part 264 subpart AA) must report
exceedances that are not corrected
withir 24 hours to the Regional
Administrator on a semiannual basis. -
The records and reports must include
the dates, duration, cause, and
corrective measures taken. (See
§8 264.1038(a) and 264.1085(2)(4).)

The specific monitoring requirements
. for control device operating parameters
include: {1) Continuous monitoring of
coolant fluid temperature and exhaust
gas temperatures or the concentration
level of organic compounds in the exit
gas stream for condeénsers; (2)
continuous monitoring of exhaust gas
organic breakthrough for carbon
adsorbers: (3) continuous monitoring of

" combustion zone temperature for

incinerators, boilers and process
heaters; and {4) the presence of a pilot
flame using a thermacouple or any other
equivalent device to detect the presence
of a flame for flares.

The final standards would require that
emission control equipment is properly
designed, installed, operated, and
maintained. Also, as previously
described. the standards would require
continuous monitoring of specific
control device operating parameters. A
control device monitor reading outside
the operating range allowed by the
standards (referred to in this preamble
as a “control device-exceedance™)
indicates that the control device is not

operating normaily or is malfunctioning
{i.e.. not operating at the design setting
necassary to achieve at least 95 percent
organic emission control efficiency).
Action must be taken by the owner or
operator to return the control device to
operating at the design setting. When a
control device exceedance cannot be
corrected within 24 hours of detection,

" the final standards would require the

owner or operator to record specific
information conceming the control
devics exceedance. Facilities with final
RCRA permits must report this
information to EPA on a semiannual
basis; interim status facilities are not
required to report control device
exceedances. The exceedance report
would need to describe the nature and
period of each control device ,
exceedance and to explain why the
contral device could not be returned to
normal operation within 24 hours. A

. report would need to be submitted to

EPA only if control device exceedances
have occurred during the past 8-month
reporting pericd. These reports would
serve to aid EPA in determining the
owner's or operator’s ability to properly
operate and maintain the control device.
The EPA recognizes that a control
device malfunction may occur due to
circumstances beyond the control of the
owner or operator (e.3., defective
equipment supplied by the
manufacturer]. Therefore, a single
control device exceedance may not
necessarily be indicative of improper
control device operation or
meintenance.

C. Equipment Leak Standards
Affected Equipment

The final standards apply to each
valve, pump. compressor, pressurs relief
device, open-ended valve or line, flange
or other connector, and associated air -
emission controi device or system that
contains or contacts hazardous waste
streams with 10 percent or more total
organics by weight.

In response to public comments, EPA
has changed the applicability of the final
LDAR standards for pumps and valves
to better ralate to the volatility of the
wastes managed and thus to air
emission potential. The requirements for
pumps and valves have been revised to
jnciude the heavy liquid provisions
contained in EPA’s new source
performance standard (NSPS) for
equipment leaks of VOC in the synthetic

" organic chemicals manufacturing

industry (SOCMI} (40 CFR part 80, part
VV). The heavy liquid provisions

(38 264.1058 and 285.1058) exempt
pumps and valves processing lower
vapor pressure substances from the

routine leak detection monitoring
requirements of the standards. By their
nature, heavy liquids exhibit much
lower volatilities than do light liquids,
and becauss equipment leak rates and -
emissions have been shown to vary with
stream volatility, emissions from heavy
liquids are less than those for lighter.
more volatile streams. For example: EPA
analyses indicate that emissions from
valves in heavy liquid service are more
than 30 times lower than the emissions
from valves in light liquid service.
Pumps and valves are in light liquid
service if the vapor pressure of one or

_ more or the components being handled

by the piece of equipment is greater than
0.3 kilopascal (kPa) at 20 °C, if the total
concentration of the pure components
having & vapor pressure greater than 0.3
kPa at 20 °C is equal to or greater than.
20 percent by weight, and if the fluid is .
liquid at operating conditions. Pumps -
and valves not in light liquid service are
defined to be in heavy liquid service.
The regulations governing equipment
leaks also have been incorporated and
reprinted in the final standards to
-eliminate cross-referencing to part 61
regulations and to consolidate the
requirements under RCRA.

Equipment Leak Control Reqliiremems

The control requirements for valves
are based on LDAR requirements.
Valves in light liquid or gas/vapor
service (3§ 264.1057 and 265.1057) must

_ be monitored using Reference Method

"21; an instrument reading at or above
10,000 ppm indicates the presence of a
leak. If a leak is detected. the valve must
be repaired as soon as practicable but
no later than 15 days after the leak is
detected. A first attempt to repair the
valve must be made no later than 5 days
after the leak is detected. First attempts
at vepair include, but are not limited to,
tightening or replacing bonnet bolts

‘tightening packing gland nuts; or

injecting lubricant into the lubricated
packing. ’

Monthly monitoring is required:
however, any valve for which a leak is
not detected for 2 successive months
may be monitored the first month of
each succeeding quarter until a leak is
detected (§8 264.1057(c} and
265.1057(c)]. If a leak is detected the
valve must be monitored monthly until a
leak is not detected for 2 successive
months.

In addition, monthly monitoring is not
required if: (1) A leakless valve, such as

- a sealed-bellows valve, is used to

‘achieve a no-detectable-emissions limit
{500 ppm above background, as
measured by Method 21, with an annual
performance test; §§ 264.1057(f) and
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285.1057(f); (2} the owner or operator
rformance level of 2 percent
of all vaives leaking (§§ 264.1061 and
285.1081); {3) the owner or operator
élects to comply with a skip-period leak
detection and repair program as
described for valves (§§ 264.1062 and
285.1082); oc (4) the valve is designated
by the ownaer or operator as unsafe-to-
monitor or difficuit-to-monitor

($3 264.1057 {g) and (h) and 285.1057 (g)
and (b)) A vaive may be designated as
unsafe-to-monitor if monitoring

‘parsoariel would be exposed to an

immediate danger as a consequence of
monitoring and if the owner or operator
adherss to a written plan that requires
monitoring of the valve as frequently as
practicable during safe-to-monitor times.
A valve may be designated as difficult-
to-monitor if the valve cannot be
monitored without elsvating monitoring
personnael more than 2 m above a .

support surface, the valve is in an

;:ihz hazardous wasts management
t
written plan that requires monitoring at
least once a year. )

The EPA is continuing to study the
status of new technology available for
the control of air emissions from valves,
‘The EPA has issued a separate notice in
the Federal Register that discusses
available information on lsakless valve
technology (54 FR 30228, July 19, 1980).
Public comments were requested in that
notics on several aspects of the
technology to assist EPA in determining
applications foe which leakless valva
technology would be appropriate at
hazardous waste TSDF.

Tha final standards also require
monitoring for pumps at TSDF
containing or contacting wastes with
greatsr than 10 t organics
(3% 264.1052 and 285.1052). Each pump in
light fiquid service must be monitored
monthly with a portable vapor analyzer
following the EPA Reference Method 21
rmtocol. In addition. each pump in light

iquid.service must be checked weekly
by visual inspection for indications of
{iquids dripping from the pump seal. A
pump is determined to be leaking if an
instrument reading of 10,000 ppm or
greater is measured or there are
indications of liquids dripping from the
pump seal. When a leak is detected. it
must be repaired as scon as practicable,
but not Iater than 15 days after it is
detected unless the delay-of-repair .
provisions specified in the rule apply.
The first attempt at repair must be made
within 5 calendar days of the leak being
detected.

Pumps in light liquid service are
exempt from the monitori
requirements under §§ 264.1052 {d) and

the owner or operator follows a_

(e) and 265.1052 (d) and (e} if: (1) The
pump is equipped with a dual
mechanical seal system that includes a
barrier fluid between the two seals, (2) 2
magnetically coupled or diaphragm
pump is used to achieve a no-detectable-
emissions limit (indicated by a portable
organic vapor analyzer peading of less
than 500 ppm above background), or {3}
the pump is equipped with a closed-vent
system capabie of transporting any
leakage from the seal or seals to a 95-
percent efficiant control devics. If
pumps are equipped with a dual
mechanical seal system, emissions from
the barrier fluid reservoir must be
vented to a controi device designed and
aperated to achieve a 95-percent control
efficiency, the barrier {luid must be
purged and added to the hazardous
wasis stream, cor the pressure of the
barrier fluid must be maintained ata
level above the pressure in the pump or
exhauster stuffing box, A pressure or
level indicator 1o detect any failure of
the seal syatem or the barrier fluid
system is required, with the indicator
checked daily or equipped with an
alarm to signal failure of the system. If
leakless equipment is used, such as
magnetically coupled or diaphragm
pumpa, the st require an annual

performance test by Method 21 to verify' -

the no-detectable-emissions status of
the equipment. ’

Compeessors must be equipped with a
seal system that includes g barrier fluid
system that prevents leakage of organic
emissions to the atmosphere. The seal
system must be operated with the
barrier fluid at a pressure that is greater
than the compressor stuffing box
pressure, be equipped with a barrier
fluid system that is connected by a
closed-vent system to & control device
that meets the design and operating
requirements established in §§ 264.1060
and 285.1060, ot be equipped with a
system that purges the barrier fluid into
a hazardous waste stream with zero
total organic emissions to the
atmosphers. In addition, the barrier fluid
system must be equipped with a sensor
that detects failure of the seal system,
barrier fluid system, or both. A
compressor is determined to be leaking
if the sensor indicates failure of the seal
system, the barrier fluid system, or both.
When a leak is detected. it must be
repaired as scon as practicable, but not
later than 15 calendar days after it is
detected: a first attempt at repair must
be made within § calendar days.

Except during emergency pressure
releases, each pressure relief device in
gas/vapar service must be operated
with no detectable emissions (500 ppm
above background, as measured by

Reference Method 21) (§§ 264.1054 and |
285.1054). No later than 5 calendar days
after any pressure releasas, the device
must be relurned to a condition of no
detectable emissions and be monitored
to confirm that status. Any pressure
relief devica that is equipped with a
closed-vent system capable of capturing
and transporting leskage to a control
device that meets the requirements of

.18 264.1060 and 265.1060 is exempt from
these requirements.

Each open-ended valve or line must
be equipped with a cap, blind flange,
plug, or second valve (54 264.1058 and
285.1058). The cap, blind flange, plug, or
second valve must seal the open end at
all times except during operation ~
requiring hazardous waste stream flow
through the open-ended valve or line.
Operationul requirements for second
valves and double block and bleed
systems alio are spacified in the final
regulation. .

Pumps and valves in heavy-liquid
service, pressure relief devices in light-

" liquid or heevy-liquid service, and

flanges and other connectors must be
monitored within § days by Reference
Method 21 if evidence of a potential leak
is found by visual audible, olfactory, or
any other detection method (§§ 264.1058
and 265.1048). A leak is detected if an
instrument reading-of 10,000 ppm or
greater is mesgured. When a leak is-
detected, it shail bs repaired as soon as
practicable but not later than 15
calendar days after detection. The first
attempt at repair must be made within 5
calendar days of the leak being
detected. )

The final standards also include
provisions for delay of repair (§§
284.1059 and 285.1059). Delay of repair
of leaking equipment is allowed if the
repsir is technically infeasible without 2
hazardous wasie management unit
shutdown (i.e.. &8 work practica or
operational procedure that stops
operation of a hazardous waste
management unit or part of a hazardous
waste management unit). However,
repair of the leak must be performed
before the end of the next shutdown of
that unit. Delay of repair also is allowed
for equipment (i.e., either pumps or
valves) that is isolated from the
hazardous wasie management unit and
is prevented from containing or
contacting a hazardous waste with 10
percent or more organic content. For
valves, delay of repair is allowed if: (1)
The owner or operator determines that
emissions of purged material resuiting
from immeidiate repair are greater than
the emissions likely to resuit from delay
of repair, and (2) when the valve is
repaired the purged materials are
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collected and destroyed or recovered in -
& control device complying with the
requirements of the standards. Delay of
repair beyond a hazardous waste
management unit shutdown is allowed '
only if valve assembly replacementis -
necessary during the next shutdown of
the unit, valve assembly supplies have
been depleted, and valve assembly
supplies had been sufficiently stocked
before supplies were depleted (i.e., the
owner/operator has made a good-faith
effort to maintain adequate spare parts}..
For pumps. delay of repair is allowed if:
{1) Repair requires the use of a dual
mechanical seal system that includes a
barrier {luid system, and (2) repair is
completed as soon as practicable, but
not later than 6 months after the leak is
detected.

The final standards aiso include
. design and operating requirements for -
closed-vent systems that may be used to
comply with the equipment leak
standards (3§ 264.1060 and 285.1060).
Closad-vent systems must be designed

for and operated with no detectable
- emisesions, as indicated by an instrument
reading of less than 500 ppm above
background by Reference Method 21. A
leak on a closed-vent system, indicated
by an instruament reading of 00 ppm or
by visual inspection, must be repaired
within 15 calendar days after detection;
a first attempt at repair must be made
no later-than § calendar days after
detection. Monitoring must be
conducted initially, annually, and at
other times as requested by the Regional
Administrator, to confirm the no-
detectable-emissions status of the
system. Like other control devices,
closed-vent systems must be operated at
all times when any emissions may be
vented to them.

‘The provisions of 40 CFR 61.244,
subpart V; which provide a formal
mechanism for applying for use of an
alternative means of emission limitation,
were specifically not included in the
proposed TSDF process vent and
equipment leak rules and have not been
included in these final standards. The
- alternative means of emission limitation
provisions are not considered self-
implementing: i.e.. these provisions
cannot be satisfied without the need for
detailed explanation or negotiation
between the facility owner/operator and -
EPA. and thus are not appropriate as
requirements for interim status facilities
under part 265. Therefore, the
alternative means of emission limitation
provisions were not included in the final
subpart AA and BB rules. An owner or
operator, however, may use an
alternative means of emission limitation
to comply with the process vent or

equipment lesk standards of part 264.
The owner/operator can use part B of
the permit application to provide
information that demonstrates the
effectiveness of any alternative means
of emission limitation and can use the
negotiation process associated with
issuance of a final permit to establish
conditions for use of an alternative

means of emission limitation. The gwner -,

or operator would be responsible for
collecting and verifying test data to
document that the emission reduction
achieved by the alternative is equal to
or greater than the emission reduction
achieved by the equipment. design, or
operational requirements in the
standard.

Additional general recordkeeping
requirements include information on.

. pump, valve, compressor, and pressure

relief device leak repair attempts;
reasons for repair delays; and design
criteria for sampling connection systems
and closed-vent systems and control
devices. There are also recordkeeping
and monitoring requirements for pieces
of equipment covered by alternative
requirements. .

Compliance with the equipment leak
standards will be assessed through :
plant inspections and the review of
records that document implementation
of the requirements as required by the
final standards.

D. Summary of Changes from Proposal

Several changes have been made to
the standards since proposal as the
result of EPA's evaluation of comments
and of additional information gathered
in response to comments. These changes
respond primarily to commenters’
concerns that additional controls are

unnecessary for TSDF process vents and -

equipment with very low emissions and
that the applicability, implementation.
and compliance provisions of the
standards should be clarified. The EPA
has addressed these problems in the
final rules,

The proposed standards would have

raquired that organic emissions from all
process vents that emit organics in
concentrations of 10 percent or grester
on ail TSDF waste management units be
reduced by 95 percent. The final ruley
apply to process vents on specific
hazardous waste management units that

. treat wastes with totai orgarics

concentrations of 10 ppmw or grea ter
and include (1) process vents on
distillation. fractionation, thin-film
evaporation, solvent extraction, or air or
steam stripping operations and vents on
condensers serving these operations and
{2) process vents on tanks associated
with distillation, fractionation, thin-film

- evaporaticn, solvent extraction, or air or

steam stripping operations if emissions
from these process operations are
vented through the tanks.

While the proposed standard would
have required 93 percent emission
reduction from each affected vent, the
final vent standard’s weight-percent
reduction applies to total emissions from
the combination of all affected vents at
each facility. The final rules also add
facility-based emission rate limits for all
affected process vents of 1.4 kg/h (31b/
h) and 28 Mg/yr {3.1 ton/yr) (33
284.1032(2)(1) and 265.1032(a)(1)).
Facilities with organic emissions from
vents below the emission rate limits will
not have to reduce process vent organic
emissions. The owner or operator of the
facility must determine and document
that emissions from affected vents will
not exceed the emission rate limits. The
EPA estimates that baseline emissions
will be reduced by about 90 percent by
controlling process vent emissions from
about 55 percent of affected facilities.
i.e., those with emissions above the
emission rate limit.

Another major change affects the
applicability of the final standards for
pumps and valves to better relate to the
volatility of the wastes managed and
thus to air emission LDAR potential. The
proposed LDAR requirements for pumps
and valves have been revised to

- distinguish between equipment in heavy

liquid service and equipment in gas/
light liquid service. The provisions
exempt pumps and valves processing
relatively low vapor pressure
substances (heavy liquids) from the
routine instrument menitoring
requirements of the standards. These
provisions are included to avoid
requiring unnecessary controls on
equipment that poses little emission
problem even when leaking.

Because of commenters’ ccacerns
with the administrative problems
assaociated with obtaining & major
permit modification, the final standards
do not require modifications of RCRA
permits issued before the effective date
of these rules (§§ 284.1030(c) and
2684.1050(<)). In such cases, requirements
for affected hazardous waste
management units and associated
requirements for process vents and
equipment must be added or
incorporated into the facility's permit at
review under § 270.50 or at reissue
under § 124.15. However, in the
forthcoming Phase II air rules, EPA will
be proposing to modify §§ 264.1030{c)
and 264.1050{c) as they apply to control

. of air emissions under subparts AA and

BB. This action. if adopted. would mean
that the air rules promulgated under
RCRA section 3004(n} would be




Federal Register / Vol. 55, No. 120 / Thursday. June 21, 1980 / Rules and Regulations

25467

applicable to all facilities as of the
effective date of the Phase I rules. More
- dstails implementation are
presented in section IX of this preamble.
" The proposed air emission standards
for process vents and equipment leaks
would have added part 269, Air
Emission Standards for Owners and
Operators of Hazardous Waste
Treatment, Storage, and Disposal
Facillties, For consistency with
standards for other TSDF sources under’
RCRA, the final standards have been
incorporated into part 284, for permitted
facilities, and part 285, for interim status
facilities. In addition, whereas at
proposal the equipment leak
tequirements of 40 CFR part 81, subpart
V. were incorporated by reference, these
provisions have been wrilten into
subpart BB with editorial revisions
- appropriata for a standard promulgated
under RCRA authority rather than CAA
authority.

E. Ralationship of RCRA Exemptions to
Finod Standerds ‘

Under 40 CFR 281.4{(c), hazardous
wastes that are generated in process-
related equi t such as product or
raw ma storage tanks or pipelines
are exempt from RCRA regulation. This
exemption applies until the waste is
physicaily removed from the unit in
which it was generated, unless the unit
is a surface impoundment or unless the
hazardous waste remains in the unit
more than 90 days after the unit ceases
to be operated for manufacturing, or for
storage or transportation of product or
raw matarials. This exemption is not
affected by this rule. Therefore, units
such as product (not hazardous waste)
distillation columns generating
hezardous waste still bottoms
containing organics are not subject to
the standard while the wastes are in the
product distillation column. However,
distillation columns that receive
hazardous wastes and that are used in
hazardous waste treatment (i.e.,
hazardous waste management units) are
subject to this standard if the waste's

" otganic content excaeds the 10-ppmw
applicability criterion. As discussed in
the preamble to the proposed standard,
only those recycling units that are part
of a facility already subject to RCRA
permit requirements are subject to the
air standards. The EPA’s authority to
control air emissions from solvent
reclamation operations not part of
closed-loop systems is discussed further
ga ul)ecdoa V1 of this preamble and in the-

Totally enclosed treatment facilities
al30 are exempt from RCRA subtitle C
requirements under 40 CFR 264.1(g)(5).
40 CFR 285.1(c}{(8), and 270.1(c)(2). A

“toially enclosed treatment facility" isa

hazardous waste treatment facility that
is “directly connected to an industrial
production process and which is
coastructed and operated in a manner
that prevents the release of any
hazardous waste or any constituent
thereof into the environment during
treatment” (40 CFR 280.10).

Treatment facilities located off the |
site of generation are not directly

connected to an industrial process.

Thus, commercial waste treatment
facilities with equipment affected by the
final standards, such as solvent
reclamation facilities, by definition
ordinarily would not be totally enclosed.
In addition, storage facilities, disposal
facilities, and ancillary equipment not
used for treating hazardous waste do
not fall within the definition of a totally
enclosed treatment facility.

The EPA beliaves thdt many on-site
treatment facilities also are not totally
enclosed. Distillation columns and other
treatment technologies typically are
designed to release emissions into the -
air. Thersfore, by definition, these on-
site technologies generally are not
totally eniclosed. (See 45 FR 33218, May
19, 1960 (no constituents released to air
during trestment).}

Two important characteristics define
a totally enclosad treatment facility. The
key characteristic of & totally enclosed
treatment facility is that it does not
release any hazardous waste or
constituent of hazardous waste into the
environment during treatment. Thus. if a
facility leaks, spills, or discharges waste
or waste coastituents, or emits waste or
waste constituents into the air during
treatment, it is ot & totally enclosed
treatment facility within the meaning of
thesa regulations. The second important
charactaristic is that it must be directly
connected to an industrial production
process.

The EPA also excludes elementary
neutralization and wastewater
treatment tanks as defined by 40 CFR
260.10 from regulation under the
hazardous waste rules. The EPA
amended thesa definitions (see 53 FR
34089, September 2, 1988) to clarify that
the scope of the exemptions appiies to
the tank systems, not just the tank. For *
example, if a wastewater treatment or
elementary neutralization unit {s not
subject to RCRA subtitle C hazardous
waste management standards. neither is
ancillary equipment connected to the
exempted unit. The amendments also
clarify that, for a wastewatez treatment
unit to be coverad by the exemption, it
must be part of an onsits wastewater
treatment facility. Thus, emissions from
process vants associated with

distillation, fractionation thin-film
evaporation, solvent extraction, or air or
steam siripping operations and ancillary
equipment {piping, pumps, etc.) that are
associated with a tank that is part of the
wastewater treatment system subject to
regulation either under sections 402 or
307(b) of the Clean Water Act are not
subject to these standards. However. air
emission sources not subject to RCRA -
may be subject to CAA guidance and/or
standards,

As noted in the preamble to the

- proposal, under 40 CFR 262.34,

generators that accumulate hazardous
waste in tanks and containers for 90
days or less are not subject to RCRA
permitting requirements, provided they
comply with the provisions of 40 CFR
282.34, which include the substantive
requiremants for tanks and containers
storing hazardous waste, 40 CFR part
268, subparts I and J. This remains
unchanged, and the final standards do
not apply to generator tanks that .
accumulate hazardous waste for 90 days
or less. However, as part of the Phase II
TSDF air emission regulations, EPA
intends to propose to modify the
exemption conditions to require that 90-
day tanks meet the control requirements
of the Phase I and Phase Il standards.

Today’s fizal rules regulate the
activity off reclameation at certain types
of RCRA facilities {or the first time. The
EPA is amending 40 CFR 261.8 under its
RCRA authority over reclamation to
allow covering reclamation of hazardous
wastes in waste management units
affected by today’s final rules. It should
be recognized, however, that these final
rules apply only at facilities otherwise
needing a RCRA permit. in addition. the
closed-loop reclamation exemption in
§ 261.4(a}|8) is not changed by these
rules. Therefore, not ail reclamation
units will necessarily be affected by
these rules.

V1. Summary of Comments and
Responses

Numercus comments on the proposed
rule were received that relate to nearly
all aspects of the RCRA standards
development process. The comment
summaries cover topics relating to
regulatory issues, applicability of the
standards, control technologies impact
analyses and implementation and
compliance issues. Detailed responses
to these and other comments are
included in the BID for the promulgated
standards, which is available in the
public docket for this rule.
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A. Regulatory Issues
Statutory Authority

Comment: Several commenters argued
that TSDF air emissions should be
regulated under the CAA rather than
RCRA because (1) CAA standards under

sections 111 and 112 are already in place_

in the SOCMI and petroleum refining
industriee; (2) air emissions at some
TSDF have already been permitted
under State implementation plans (SIP),
new source review programs, or under
State regulations-for VOC or air toxics
control; (3) VOC and ozone control are
the province of the CAA, not RCRA: and
(4) a statutory mechanism already exists
under the CAA for evaluating the risk
posed by air emissions.

Response: Congress has required EPA
to promuigate air emission monitoring
and control requirements at hazardous
waste TSDF, under section 3004(n) of
RCRA, as may be necessary to protect
- human heaith and the environment.
Congress was aware of the-existence
and scope of the CAA when it enacted
section 3004(n) of RCRA. There is no
indication that Congress intended that
all air regulations be issued within the
confines of the CAA. On the contrary,
when adding section 3004(n), Congress
specifically recognized EPA’s dual
authority to regulate these air poilutants
{S. Rep. 98~284, page 63).

The EPA has conducted an analysis of
current State and Federal controls and
concluded that further regulation under
section 3004(n} is necessary to protect.
human health and the environment. The
EPA examined State regulations, as well

as existing Federal standards {and those -

under development), to determine the
potential for averlapping rules and
permitting requirements. The EPA found
that 8 States have established air toxics
programs. 21 States have established
generic standards for VOC independent
of Federal regulations, and several
States have extended control techniques
guidelines (CTG) for VOC to TSDF.
Howevar, the standards vary widely in
scope and application and in many -

. zases controls have not been required
when emissions are below 40 ton/yr,
aven in the 37 States with ozone
nonattainment areas. The EPA believes
that today's action will help alleviate
the nonuniformity among the States’
efforts and will help achieve emission
reductions necessary to protect human
health and the environment,

A few commenters also argued that
the standards would duplicate existing
CAA standards that apply to the SOCMI
and petroleum refineries. The EPA
disagrees because the standards being
promulgated today apply to waste
management sources whereas the CAA

standards previously promulgated apply
to the production process.’ .

The EPA also disagrees with
contentionas that it is outside the .
province of RCRA 1o address VOC and
ozone. As noted, section 3004(n)
standards, like all RCRA subtitle C
standards, are to protect “human health
and the environment.” VOC and ozone

" ape threats to human health and the

environment and thus are well within
the regulatory scope of section 3004{n).
Organic emissions from TSDF
contribute to ambient ozone formation.
In fact, TSDF are estimated to emit
nearly 12 percent of all VOC from
stationary sources, and thus any "
reductions in thess emissions will
contribute to reducing ozone formation
and associated health and
environmental problems.

RCRA Authority Over Recycling

Comment: Several commenters argued

that EPA does not have regulatory
authority under RCRA to control soivent
reclamation operations or unitsor
equipment managing materials destined

- forreclamation such as spent solvent

because they are producing or managing
products and not wastes.

Response: The EPA disagrees with the
commenters regarding EPA’s authority
to control solvent reclamation
operations. In response to a court
opinion (American Mining Congress v.
EPA, 824 F.2d 1177, DC Circuit Court of
Appeals, July 31, 1987} concerning the
scope of EPA’s RCRA authority, EPA
proposed amendments to the RCRA
definition of “solid waste” that would
clarify when reclamation operations can
be considered to be managing solid and
hazardous wastes (53 FR 519, January 8,
1988). The EPA has accepted comments
on its interpretation ard proposed
amendments. The EPA has not yet taken
final action on this proposal. Thus, EPA
is addressing the scope of its authority
over reclamation operations under
RCRA in the context of that rulemaking.

- This rule is based on EPA’s current

interpretation of its RCRA authority, as
deacribed in the January 1988 proposal.
The following summarizes EPA’s
proposed position. In general, the
proposed amendments would exclude
from RCRA control only those spent
solvents reclaimed as partof a
gontinuous, ongoing manufacturing
process where the material to be
reclaimed is piped {(or moved by a
comparably closed means of
conveyance) to a reclamation device,
any storage preceding reclamation is in
a tank, and the material is returned after
being reclaimed, to the original process
where it was generated. (Other
conditions on this exclusion relate to

duration and purpose of the reclamation
process. See proposed § 281.4(a)(8).)

. However, processes {or other types of
recycling) involving an element of
“discard” are (or can be} within RCRA
subtitle C authority. When spent
materials are being reclaimed, this
element of discard can arise in two
principal ways. First, when spent
materials are reclaimed by someone
other than the generator, normally in an
off-site operation, the generator of the
spent material is getting rid of the

material and so is discarding it. In

addition, the spent material itself, by
definition, is used up and unfit for
further direct use; the spent material |
must first be restored to a usable

. condition. This type of operation has

been characterized by some of the worst
environmental damage incidents
involving recycling (50 FR 858661,
January 4, 1985). Moreover, storage

. preceding such reciamation has been

subject to the part 264 and 265 standards
since November 19, 1980. {See generally
53 FR 522 and underlying record
materials.) The American Mining
Congress opinion itself indicates that
such materials are solid wastes (824
F.2d at 1187).

When a spent material is reclaimed

' on site in something other than a closed-

loop process, EPA also considers that
the spent material is discarded (i.e..
spent solvents removed from the
process, transferred to an on-site
distillation unit, and regenerated have
been removed from the production .
process). The EPA’s reasoning is that
these materials are no longer available
for use in an ongoing process and have
been disposed of from that operation,
even if the reclamation operation is on
site. Finally, EPA also considers that
when hazardous secondary materials
are reclaimed but then burned as fuels,
the entire operation—culminating in
thermal combustion——constitutes
discarding via destructive combustion
{53 FR 523). Consequently, under this
reading, any intermediate reclamation
step in these types of fuel production
operations remains within EPA’s
subtitle C authority. )

in summary, under EPA’s current
interpretation of the court’s opinion, air
emissions from distillation, -
fractionation, thin-film evaporation.
solvent extraction, and stripping
processes involving reclamation of spent
solvent and other spent hazardous
secondary materials can be regulated
under RCRA subtitle C whenever the
reclamation system is not part of the
type of closed-loop reclamation system
described in proposed part 261.4(a)(8).
Any changes to this interpretation as
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part of the solid waste definition final
rule may affect the scope of this rule.
Selection of Source Category
Comment: Seversl commenters
disagreed with the selection of TSDF
and Waste Solvent fgmatxgen;i Facility
gvs'm process vents and equipment
aks for regulation because they
belisved that (1) out-of-date data or
extrapolated data were used in the
analysis and. as a result, the estimate of
the number of affected facilities
nationwide and the number affected by
the proposed rule is far toc low: (2) the:
role of State reguistions was not
considered: (3) EPA should control
larger, more hazardous air emission
sources at TSDF, such as storage tanks,
before controlling process vents and
equipmant leaks: and (4) air emissions
from waste solvent reclamation :
operations do not pase a health risk

Response: The EPA generally
with the commenters that the
selection of TSDF process vents and
squipment leaks was inappropriate.
Howevaer, EPA agrees that the standards
will affect more than the 100 WSTF
sstimated at proposal. To respond to
thess and other comments, EPA
conducted additionsl technical
analyses. The EPA developed an
industry profile using resuits of the 1988
National Sereening Survey of Hazardous
Waste Treatment, Storage, Disposal,
and Recycling Facilities (hereafter
, called the “Screener Survey"). The
Screener Survey data represent all of
the TSDF activa in 1985 with interiin
status oc final RCRA permits, which
totalled about 3,000 facilities. The
Screensr Survey data are for operations
in 1968, the latest year for which such
comprehensive data are available. A
review of the Scresner Survey data
shows a total of about 450 facilities that
need authorization to operate under
RCRA section 3005 and report solvent
recovery by operations such as batch
distillation, fractionation, thin-film
cvnfonuon. or steam stripping at the
~ {acility: Le., operations that would have
process vents subject to the standards.
The EPA used these facility counts
together with the reported 1985 waste
solvent throughputs as the bas:s for the
final process vent standards impacts
analyses. In addition, EPA estimates
that about 1,000 on site and off site
permilted TSDF that do not practice
solvent recovery do manage hazardous
wasle streams containing 10 percent or
more total organics and would be
subject to the equipment lenk
requirements. In total. about 1.400
facilities are potentially subject to the
provisions of subpart BB.

State and Federal regulations also
were reviewed to help EPA better
estimate baseline emission control
levels. Although a few States have
controls in place, it appears that there
are no general control requirements for
TSDF process vents. Moreover, because
TSDF with solvent recycling generally
are small operations. any new waste
management units with process vents
would likely have potential VOC
emissions of less than 40 ton/yr; thus,
prevention of significant deterioration
(PSD) permit requirements would not
apply. In addition, EPA sent section 3007
information requests to several large
and small TSDF: resporidents to the EPA
section 3007 questionnaires did not
indicate control requirements for
process vents. Several of the facilities
that were asked to provide information
reported requirements for obtaining air
contaminant saurce operating permits,
but they reported no permit
requirements for controlling process
vent émissions. Therefore, the revised
emission estimates (that are based on
site-specific emission data) should
reasonably reflect the current level of
control of process vent emissions.

With respect to those commenters
who argued that other air emission
sources should be controlled instead of
process vents and equipment leaks, it
should be pointed out that section
3004(n) of RCRA requires EPA to
promulgate regulations for the
monitoring and control of air emissions
from hazardous waste TSDF, including
but not limited to open tanks. surface
impoundments, and landfills. as may be
necessary to protect human heaith and
the environment. Organic emissions are
generated from process vents on
distillation and separation units such as
air strippers, steam strippers. thin-film
evaporators, fractionation columns,
batch distillation units. pot stills, and
condensers and distillate receiving
vessels that vent emissions from these
units. Distillation and separation
processes may be found in solvent
reclamation operations, wastewater
trestment systems. and in other
pretreatment processes. Organic
emissions also are released from
equipment leaks associated with these
processes as well as from nearly all
other hazardous waste management
units. '

As discussed in section HLD of this
preamble, the EPA chose to develop the
process vent and equipment leak portion
of its TSDF rulemaking as the first phase
of the TSDF air emission rules partly to
prevent uncontrolled air emissions from
LDR treatment technologies since these
technologies were likely to have

increased use. In addition, EPA already
had control technology information to
support these regulations, and thus
earlier development of these rules was
possible. This is principally because
effective contirols now in place under the
CAA to control emissions from the same
types of emission points in chemical
production facilities and petroleum
refineries can be applied to reduce the
health risk posed by air emissions from
uncontrolled distillation, fractionation,
thin-film evaporation, solvent
extraction, and stripping processes and
equipment leaks at TSDF. The EPA has
limited the applicability of today's final
standards to those types of process
vents for which control techniques are
well developed, i.e., those associated
with processes designed to drive the -

- organics from the waste, such as

distillation, fractionation, thin-film
evaporation, solvent extraction, and
stripping operations,

Organiz emissions also are generated
from numerous other sources at TSDF.

. Preliminary estimates indicate that

nationwide organic emissions (after -
control of process vents associated with
distillation/separation units and
equipment leaks) are about 1.8 million
Mg/ye. The EPA is in the process of
developing standards for these sources
under section 3004(n) of RCRA, and the
standards are scheduled for proposal in
1990. Sourrce categories being examined
include tanks, surface impoundments,
containers, and miscellaneous units.
These other TSDF source categories
require different data and engineering
evaluations; thus, standards for these
other sources are on a separate
rulemaking schedule. The emissions and
risk analyses needed to support
extension of the process vent standards
to other closed (covered), vented tanks
are alsc being developed in conjunction
with this future rulemaking. These
include vent emissions that are
incidental to the process. such as
emissions caused by loading or by
agitation/ aeration of the waste in a
treatment tank.

The EPA has determined that organic
emissions from TSDF/WSTF process
vents and equipment leaks pose a
significant risk to- human heaith and the
environment and that section 3004(n)
provides zuthority to control TSDF air
emissions from these sources. Therefore,
EPA has decided to take measures to
reduce the atmospheric relense of
orgaric air pollutants from these sources
as quickly as possible. The fact that
distillation, fractionation, thin-film
evaporation, solvent extraction. and
stripping processes and equipment leaks
are regulated before other sources is not
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germane. There is no reason to delay
these rules while others are under
devalopment.

QOther commenters criticized the
selection of the source category for
regulation because their process vent
emissions either are already contrailed
or are low enough 30 as not to pose a
threat to human heaith and the
environment. However, EPA’s analysis
of process vent emissions and impacts
indicates that for a large segment of the
industry, TSDF process vent emissions
can significant erivironmental and
health risks. These facilities are the
target of the subpart AA process vent
standards. As discussed in section VLB
of this preamble, the final standards
include facility process vent emission
rate limits designed to avoid control of
facilities where meaningful reductions in
nationwide risk to human health and the
environment cannot be achieved.

Several commenters also criticized the
source category for regulation because
emissions from generators who conduct -
on-site reclamation and off-site
reclaimers with no prior storage (i.e.,
those recycling activities conducted at
facilities not requiring a RCRA permit)
would not be cantrolled. =~

The standards being promulgated
today (under section 3004{n}]) apply only
to waste management facilities that
need authorization to operate under
section 3005 of RCRA. Air emissions
from subtitle C waste management
facilities that are excluded from RCRA
permit requirements will be subject to
regulation under either the CAA or
RCRA authority as appropriate. Waste
management facilities that fall under the
requirements of subtitle D {i.e.,
nonhazardous waste operations) will
also be subject to regulation under the
CAA. The EPA limited the scope of the
standards at proposal and in this final
rule to facilities required to have a
permit under RCRA to minimize
disruption to the current permitting
system (i.e.. not-expand the permit
universe) and not impose a permit
burden on facilities not ctherwise
subject to RCRA permits. Although EPA
is controlling only some sources in this
rule, other sources of significant levels
of air emissions will also be controiled;
i.e., it is a matter of timing rather than a
decision not to control these other
sources. This phased regulatory
approach is discussed in section II1.C of
this preambile. :

RCRA Decision Criteria

Comment: Saveral commenters

. alleged that the standards do not meet
the mandate of RCRA section 3004(n)
because (1) the standards are not
protective in all cases: (2) the standards

+

are inconsistent with RCRA section
3004(m) that requires treatment :
standards based on best demonstrated
available technology (BDATY); and (3)
neither the RCRA statute nor its
legislative history allows consideration
of costs. .

" Response: The EPA believes that the
standards promuigated today
appreciably reduce health risks that are
presented by air emissions at TSDF and
provide protection to human health and
the environment as required by section
3004(n) of RCRA., for the vast majority of

- the air emissions affected by these

standards. The EPA’s analysis of
residual cancer risk after .
implementation of the standards for
process vents indicates that maximum
individual risk, even at the upper-bound
emission rate, is well within the residual
risk for other standards promulgated
under RCRA, which historicaily has
been in the range of 110" *ta 1X10°%
On the other hand, the analysis
indicates that residual cancer risk after
implementing the equipment leak -
standards is higher than the residual
tisk for other standards promulgated
under RCRA. However, EPA believes
that the equipment leak standards
achieve significant reductions in
emissions and risk and, that after
control, the vast majority of facilities are
well within the risk range of other RCRA
standards.

As was already described, EPA will
be promulgating regulations to control
TSDF air emissions in phases. Thus, in
Phase III, EPA will be evaluating the
need for additional control {e.g., control
of individual toxic constituents after
implementation of these standards] for
cases where the risk from air emissions
after implementation of the Phase I and
11 standards is higher than desirable.
(This regulatory approach is discussed
in section IIL.C of this preamble.) During
the interim, permit writers should use
EPA’s omnibus permitting authority to
require more stringent controls at
facilities where g high residual risk
remains after implementation of the
standards for volatile organics. The

‘permitting authority cited by section

3005 of RCRA and codified in

§ 270.32(b}(2) states that permits

“* * ¢ shall contain such terms and
conditions as the Administrator or State
Director determines necessary to protect
human health and the environment.”
This section allows permit writers to
require amission controls that are more

_stringent than those specified by a

standard. .

_ As has been described above, the
approach that EPA is using to control
TSDF air emissions is to proceed with
promuigation of regulations to control

organic emissions as a class {Phases
and I1) and to follow this with
regulations that would require more
stringent controls for cases where the
risk after implementing the organic
standards remains high. The EPA
believes that this approach will-
ultimately be protective of human health

.and the environment for all TSDF air

emissions on a nationwide basis. .

The question of whether these
standards implement the requiraments
of RCRA section 3004(m) is irrelevant.
Regulations implementing section
3004(m), which is a pretreatment-based
program that defines when hazardous
wastes can be land-disposed, have been
(and will continue to be) separately
promuigated by EPA. For example, see
40 FR 286 (November 7, 1988) and 52 FR
25787 (July 8, 1987). In contrast, today's
regulations under section 3004(n) of .
RCRA do not specify technology-based
treatment levels for hazardous wastes
but regulate air emissions from
treatment units as necessary to protect.
human health and the enviconment.
Therefore, in developing today's rule
EPA has focused on achieving
acceptable levels of health and
environmental protection rather than on
specifying pretreatment levels for
hazardous wastes. The two regulatory
efforts {i.e., 3004{m) and 3004(n) rules}
are integrated and coordinated to tha
extent possible to reduce duplicate and
conflicting regulations. Furthermore.
today's rules are designed to ensure that
treatment required under 3004{m) is
protective of human heaith and the
environment.

_The role of costs as a decision
criterion under RCRA in subtitle C is not
explicitly addressed in the statute. The
EPA's position is that it can consider
cost information as a basis for choosing
among alternatives either (1) when they
all achieve protection of human health
and the environment or (2) for
alternatives that are estimated to
provide substantial reductions in human
health and environmental risks but do
not achieve the historically acceptable
levels of protection under RCRA, when
they are equally protective. However,
EPA does not believe that the cost
burden on industry is a basis for
reducing the stringency of standards
EPA considers necessary to protect
human health and the environment.

Total Organics Approach

Comment: Commenters argued that
applicability should be limited to known
or suspected carcinogens. In addition,
saveral commenters argued that
applicability of the standards should be
based on volatility and not on total
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organic content because the relative
amount of organic content by weight
does not determine potential air
emissions and subsequent health effects.

Response: First, it should be pointed
out that ozone presents a threat to
human health and the environment that
warrants control under RCRA. The EPA
agrees that total organic content may |
not be a completely accurate gauge of
“g:unﬂll environmental (e.g., 0zone} or

a{th (e.g. cancer) impacts for & sourcs

uch as process vents, but it is a readily

' measurable indicator. In addition, the
final rule’s substantive control
requirements do apply only to vents and
equipment containing volatile
components.

The final vent standard applies to
cirtain process vents emitting organics
if the vent is associated with one of the
processes specified in the rule. A
process vent is determined to be
affected by the standard if the vent is
part of a hazardous waste distillation,
fractionation, thin-film evaporation,

- solvent extraction, or air or steam
stripping unit that manages wastes with
10 ppmw or more total organics; this
includes vents on tanks (e.g., distillate
receivers oc hot wells) if emissions from
the process operations are vented
through the tank. Total organic content
of the vent stream (i.e., the emissions to
the atmosphere) is not a consideration
indet process vent
applicability. As public commenters
pointed out, the 10-percent total
organics concentration cutoff for the
vent stream does not limit total
emissions or relate to emissions that
escape capture by existing control
devices and therefore was not included
in the final rules,

Furthermore, the process vents

* covered by this rule are typically
associated with distillation/separation
processes used lo recycle spent solvents
and other organic chemicals. By
definition, distillation is a process that
consists of driving gas or vapor from
liquids or solids by heating and then

‘condensing the vapor(s) to liquid

© 'products. Wastes treated by distillation

are expected to contain organics that

are driven off in the process. Thus, by
their nature, process vent emissions
contain volatile organics.

Under the final standards, the term
“organic emissions™ is used in lieu of
*“volatile organic emissions” to avoid
confusion with “volatile organic
compounds.” As at proposal. the final
rule appiles to total organics. Because of
the hundreds of hazardous constituents
that could be contained in and
contacted by the equipment covered by
today's rules, EPA recognizes the
potential for the residual risk at some

facilities to remain higher than the
residual rigk for other standards
promulgated under RCRA. Regulations
based only on specific constituents will
therefore be developed, as necessary, in
Phase IIf of EPA’s regulatory approach.
The constituents to be evaluated will
include those reported as being present
in hazardous wastes managsd by
existing TSDF for which healih effects
have been established through the
development of unit risk factors for
carcinogens and reference doses for
noncarcinogens.

As 18 discussed in section VLB of this
preamble, emission potential from
equipment leaks also was considered by
incorporating the lighit-liquid definition
in the section 111 CAA standards. Light
liquids exhibit much higher volatilities
than do heavy liquids, which are
relatively nonvolatile. Equipment leak
rates and emissions have been shown to
vary with stream volatility; emissions
from heavy liquids are far less than
those for lighter, more volatile streams.
For example, EPA analyses indicate that
emissions from valves in heavy-liquid
service are more than 30 times lower
than the emissions from valves in light-
liquid service (see the BID, § 4.6). The
EPA examined the emissions and risk
associated with light- and heavy-liquid
waste streams and found that light-
liquid streams are the overwhelming

contributors to both emissions and risk.

Thus, the final standards take into
account the volatility of emissions and
the subsequent impact on health and the
environment. -

Application of CAA Eqnfpment Leak
Standards

Comment: Several commenters did
not agres that the standards should be
based on the transfer of technology from
the section 112 standards for benzene
(40 CFR, subpart V) because TSDF
waste streams and processes differ from
the chemical plants and petroleum
refineries upon which the CAA
standards are based. .,

Response: Data used in establishing
the benzene fugitive standards under
CAA section 112 are based on extensive
emission and process data collected at a
variety of petroleum refinery and
SOCMI operating units. Data were
obtained for equipment and chemical
component mixtures that include many
of the same organic compounds that are
treated. stored, and disposed of in
hazardous waste management units.
Because hazardous waste management
units such as distillation units have the
same sources of fugitive organic
emissions (such as pumps and valves)
and handle the same chemicals as do
chemical manufacturing plants and

petroleum refineries, it is reasonable to
expect similar performance and
efficiency of the technology for
controlling organic emissions at
hazardous waste management units. The
EPA has no reason to believe that the
equipment standards would not be
applicable to TSDF. Moreover, although
EPA has not conducted actual
equipment leak testing at TSDF,
observations of equipment during plant
visits have confirmed that the
assumptions and analyses used in other
equipment leak standards apply to
TSDF as well.

Changes have been made in the final *
standards and analyses to incorporate
provisions included in the CAA
standards that reflect the effect of
volatility on emissions. As is discussed
in section W of this preamble, thé LDAR
requiremernits for.pumps and valves have
been revised to include the light-liquid
provisions in EPA's NSPS for VOC
equipment leaks in the SOCMI.
Correspondingly. the emission and
health risk analyses have been revised
to reflect this change to the standards.
Additional information on the
appropriateness of the CAA data on the
SOCMI and petroleum refineries is
presented in the next section.

B. Standards and Applicability
Standards for Accumulator Vessels

Comment: Commenters contended
that the regulatory approach of applying
a single standard to the wide varieties of
accumulator vessels irrespective of the
chemical constituents that are present
and the size of the vessel is not
appropriate because the proposed
standards result in the control of
already low emission rates at
disproportionately high costs. Standards
for tanks (whether accumulation or
storage tariks) should be conditioned by
the size of the vessel, the vapor pressure
of the material being stored, and the
type of units that pose a risk to human
health and the environment. The EPA’s
approach should be similar to or
consistent with the CAA NSPS for
petroleum liquid storage vessels (40 CFR
part 60, subpart Ka). These standards
exempt vessels that store liquids less
than 1.5 psia or that store less than
40,000 gal.

Response: Commenters recommending
that the air emission standards be
conditioned by the size of the tank and
the vapor pressure of the material being
stored have misinterpreted the
applicability of the proposed standards.
To clarify the applicability of the
standards, the term “product
accumulator vessel™ has been dropped
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from the promulgated rule, including the
equipment definiticn, and the process
vent definition has been revised to be
specific to the applicable emission -
sources. “Procass vent” is defined to .
mean “any open-ended pipe or stack
that is vented to the atmosphere either
directly, through a vacuum-producing
system, or through a tank (e.g. distillate
receiver, enser, bottoms receiver,
surge control tank, separator tank, or
hot well) associated with distillation
fractionation, thin-film evaporation,
solvent extraction, or air or steam
stripping operations.™ Similarly. the
definition of “vented” has been revised
to specifically exciude the passage of
liquids, gases, or fumes “caused by tank
loading and unloading (working
losses).” Because tank working and
breathing losses are not considersd
process emissjons, the comments
concerning vapor pressure and tank size
exemptions are not relevant. (It should
be noted, however, that EPA intends to

regulate hazardous waste storage tanks,

along with various other TSDF air .
emission sources in the Phase I section
3004(n}, TSDF air standards now being
developed and evaluated by the
Agency.)

In conducting the impact analysis of
the WSTF/TSDF process vent '
standards, EPA considered and took
into account the relative size of WSTF
process units and the wide range of
chemicals processed in the WSTF
industry. For example, three sizes of. ~
WSTF model units were defined for
analysis of emissions, health risks, and
economic impacts in the final
rulemaking (sce section VLD). In
addition, the final standards for process
ven!s promulgated by EPA contain
emission rate limits and require coatrols
only at facilities whose total process
vent emissions are greater than 1.4 kg/h
{3 Ib/h} and 2.8 Mg/yr (3.1 ton/yr). More
detailed descriptions of the model units
and the process vent emission rate
limits are provided in chapters 5.0 and
7.0, respectively, of the BID.

~ Comment: Several commenters
objected to the proposed standard for
process vents that requires a fixed 95-
percent emission reduction. They

believe that the process vant standard is

inequitable because some operations
could reduce emissions by 95 percent
and stilt have higher emissions than
some small uncontrolled operations and
because facilities would have to install
control devices on all condenser and
stiil vents regardiess of emissions or risk
posed to human health or the :
environment. A few commenters ashed
EPA to consider exemptiuns for smail
solvent operations that have low

emiasions and thus pose little health
“risk. . -

Response: In response to these
comments. EPA estimated the TSDF/
WSTFT air quality and health impacts
using updated model unit. emission rate,
and facility throughput'data. Although
total facility waste solvent throughputs
were available. the data base did not
contain any information on the number
or capacities of process units at each
site. Therefore, the risk analysis is
based on overall facility operations and
total facility process vent emissions as
opposed to individual process vent
emissions. The impacts analysis results
‘show that nationwide reductions in
emissions, maximum individual risk
{MIR), and cancer incidence level off
(i.e.. yield only insubstantial incremental
reductions) at a facility emission rate of
about 2.8 Mg/yr [3.1 ton/yr). At a typical
rate of 2,080 h/yr of operation. this
annual emission rate corresponds to 1.4
kg/h {3 1b/h) of organic emissions.
Controt of fucilities with process vent
emissions less than these values does
not result in further reductions of -
nationwide MIR or cancer incidence. At
this emission level, larger facilities {i.e.
those with uncontrolled emissions -
above the emission rate limit) that are
controllad to a 95-percent emission
reduction result in MIR values higher
than the remaining uncontrolled small
facilities (i.e.. those with uncontrolled
emissions below the limit). The same
holds true for nationwide cancer
incidence. The reduction in cancer
incidence achieved by controiling
facilities below the limit is not
significant relative to the nationwide
reductions achieved by controlling the
larger facilities. -

Consequently. the analysis results
indicate that provision of small facility
emission rate limits of 1.4 kg/h (3 1b/h)
aand 2.8 Mg/yr {3.1 ton/yr) for process
vent emissions provides essentially the
same level of protection for human
health and the environment (in terms of
risk, incidence, and emissions]} as does
covering all facilities. In addition. the
MIR after conirol is within the range-of
residual risk for other standards
promulgated under RCRA. As a result,
the final rule requires control of only
those facilities emitting greater than 1.4
kg/h (3 Ib/h} and 2.8 Mg/yr (3.1 ‘on/yr]
organic emissions from all process
vents. A more detailed discussion of the
process vent emission rate iimils is
contained in chapter 7.0 of the BiD.

Bucause the final standards contain
process vent emission rate limits, it is
anticipated that smatl solvent recovery
operations would not be substantially
affected by the final process vent

standards. The EPA estimates, based on
the high emission rates and 1985 waste
solvent throughput data, indicate that
about 45 percent of the WSTF identified
in the industry profile will have process
vent emissions of less than 2.8 Mg/yr
{3.1 ton/yr). Consequently. it is expectad
that a large number of small {acilities
would not be required to install
additional process vent controls.

Selection of 10-Percent Cutoif

Comment: Commenters believed that
the 10-percent level proposed is
comparable to 100,000 ppm and may be
too high. particularly when compared to
the 10.000-ppm level that defines an
equipment leak, and that EPA should
evaluvate the health and environmental
impacts associated with the proposed
limit. The 10-percent limit will allow
excessive emissions from leaking
equipment and is based en costs, not
technical limitations. Commenters also
argued that the 10-percent limit dues not

- adeguately protect the environment

because emissions could be substantial
if there are numerous leaking
components with relatively dilute
streams and that controls. such as
carbon adsorbers, are available to
capture emissions from dilute streams.
Response: First, for clarification. the
10-percent organic content limit for
equipment leaks in no way relates to the
10,000-ppm leak definition. The leak
definition, which is.a Method 21
instrument reading used to define when
a leuk is detected, is discussed in a luter
comment. As proposed, the 10-percent
total organics cutofif level for
applicability of the standards covered
both equipment leak {fugitive} emissions
and process vent emissions. Control
technologies for fugitive emissions

. comprise the use of control equipment,

inspection of equipment. and repair
programs to limit or reduce emissions
from leaking equipment. These control
technologies have been studied and
evaluated for equipment containing
fluids with more than 10 percent
arganics (EPA—450/3-80-32b, EPA—350/
3-80-33b, EPA—150/3-82-010, and EPA-
450/3-86-002). The 10-percent criterion
was chosen in EPA's original benzens/

* SOCMI studies to focus the analyses on

air emissions from equipment conlaining
relatively concentrated organics and
presumably having the greaiest potential
for air emissions. Available data from
the original benzene/SOCMI studies do
not suggest that fugitive emissions frum
leaking equipment {e.g.. pumps and
valves) handling streams containing less
than 10 percent organics are significant
or that the 10-percent cutoif allows
excessive emissions from dilute streams
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However, to resvaluate this would
require saveral years to conduct field
studies to collect and analyze additional
emissions and control effectiveness data
for equipment leaks. Because available
data support the need for, and
effectiveness of, standards for
equipment handling streams containing
at least 10 percent organics, the EPA
does not believe that a delay in °

to assess emissions and
controls for equipment handling streams
containing less than 10 percent organics
is warranted.

The effectiveness of fugitive emission
control technologies has been
thoroughly evaluated for equipment,
containing fluids with at least 10 percent
orgenics, and fugitive emission
standards have been proposed or
established under both sections 111 and

112 of the CAA. (See 48 FR 1138, January
-5, 1961; 48 FR 1165, January 5, 1981: 48
FR 279, January 4. 1983; 48 FR 37598,
August 18, 1983; 48 FR 48328, October 18,

. 1983: 40 FR 22508, May 30, 1984: 49 FR

23408, June 8, 1984; and 49 FR 23522,
June 6, 1964.) As elaborated in these
rulemakings. a 10-percent cutolf deals
with the air emissions from equipment
most likely to cause significant human
health and environmental harm.

‘With regard to procass vent

- emissions, EPA agrees with the

commenter, Emission test data show
that the 10-percent cutoff potentially
may allow significant emissions from
process vents on a mass-per-unit-time
basis (e.g. kg per hour or Mg per yr). As
public commenters pointed out, the 10-
peccant cutoif for process vents does not
limit total emissions, nor does it relate
to emissions that escape capture by
existing control davices. Therefore the
10-parcant cutoff may not be
appropriate: as a result, EPA has
eliminated the 10-percent cutoff as it
applies to process vents. The EPA
beliaves that an emission rate limit more
effectively relates to emissions,
emission potential, and health risks than
does a 10-percent orgenic concentration
cutofL Accordingly. a health-risk-based
facility process vent emission rate limit
has been added to the final rules in lieu
of the 10-peccent cutofl.

Because the emission rate limits (3 1b/
h and 3.1 ton/yr) provide health-based
limits, EPA coasidered dropping
completety the arganic content criterion
(i.e., at least 10 percent total organics).
However, EPA decided not to eliminate
completely the organic content criterion
becausa it is not clear that the same
controls can be applied to very low
concentration streams as can be applied
to the higher concentration streams that
generally ace associated with emission

rates greater than the limits. For low-
concentration gtreams, EPA questions
whether controls are needed on a
national or generic basis, but is unable
to resolve this question at this time.
Thus. EPA decided to defer controlling
very low concentration streams until it
is able to better characterize and assess
these streams and the appropriate
controls.

Once EPA decided to consider
facilities that manage very low
concentration organic wastes as a
separate category, there remained the
problem of determining the appropriate
criterion. The EPA examined existing
data on air strippers, the treatment
device most commonly used with low-
concentration streams; it appeared that
the quantity of emissions and the risk
associated with air strippers treating

_ streams with concentrations below 10

ppmw may be relatively small, thus
minimizing the potential harm of °
deferring contsol until a later time.
Examples of facilities managing low-
concentration wastes are sites where
ground water is undergoing remedial
action under CERCLA or corrective .
action pursuant t6 RCRA. Based on the
limited set of precise data available, and
the comments that the 10-percent
criterion was too high, EPA determined
that an appropriate critarion would be
10 ppm total organics in the waste by
weight.

The 10-ppmw criterion is not an
exemption from regulation: it is intended
only as a way for EPA to divide the air
regulations into phases. The EPA is
deferring action on very low
concentration streams (i.e., ones with
less than 10 ppmw total organic content)
from the final rule today but will
evaluate and announce a decision later
on whether to regulata these waste
streams. '

Exemptions
Commaent: Several commenters

- disagreed with EPA's interpretation that

the definition of “totally enclosed
treatment units” (which are exempt from
regulation) may in certain circumstances
include on-site treatment units that use
engineered controls to prevent the
release of emissions. One commenter
stated that on-site treatment facilities
directly tied with process equipment
have the same potential for emissions as
do other sources not exempted by the
proposed regulation.

Response: This rule does not create or
modify any exemption for totally
enclosed treatment facilities; rather, the
existing definition of an exemption for -
totally enclosed treatment facilities
remains in effect, and existing
regulatory interpretations remain in

effect as well. Although the preamble to
the proposed rule repeated the existing
definition. it also contained a request for
comments on an interpretation of the
totally enclosed facility exemption
whereby the “use of effective controls
such as those required by the proposed
standards” would meet the criteria of 40
CFR 260.10, Upon consideration of the
comments, EPA has determined that this
interpretation would have conflicted
with the regulatory definition and
previous interpretations of the
exemption and, therefore, has decided to
withdraw it.

- As presented in the preamble to the
proposed rile, under 40 CFR 264.1(g}(5)
and 40 CFR; 265.1{c){9). totally enclosed
treatment facilities are exempt from
RCRA regulation. A “totally enclosed
treatment facility” is a facility treating
hazardous waste that is “directly
connected lo an industrial production
process and which is constructed and
operated in a manner which prevents
the release of any hazardous waste or

constituent thereof into the environment °

during treatment™ (40 CFR 260.10).

" Therefore, as stated in the proposal .-

preamble, process equipment designed
to release air emissions are not “totally
enciosed.”

The EPA agrees with the commenter
that on-site treatment facilities
associated with process equipment
generally are designed to release air
emissions and. thus, are not “totally
enclosed.” The EPA specifically stated -
this in the preamble to the proposed
rule. To be considered “totaily
enclosed,” units must meet the test of
preventing the release of any hazardous
constituent from the unit notonly on a
routine basis but also during a process
upset. Thus. the risks {rom these units
are expected to be less than from units
that are nol totally enclosed.

Commen!: Commenters stated that the
exemption for tanks storing or treating
hazardous wastes that are emptied
every 90 days and that meet the tank
standards of 40 CFR 262.34 is not
justified based on risk, as RCRA
requires. The exclusion of less-than-90-
day storage tanks from air emission
control requirements will increase the
use of the 90-day storage exemption and
the resultant air emissions.

Response: In 40 CFR part 270,
hazardous waste generators who'
accumulate waste on site in containers
or tanks for less than the time periods
provided in §262.34 are specifically
excluded from RCRA permitting
requirements. To qualify for the
exclusions in §262.34. generators who
accumulate hazardous waste on site for
up to 90 days must comply with 40 CFR
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285, subpart I or | (depending on
whether the waste is accumulated in
containers or tanks) and with other
requirements specified in §262.34.
Small-quantity generators (i.e..
generators who generate more than 100
kilograms but less than 1,000 kilograms
per calendar month] are allawed to
accumulate waste on site for up to 180
days o, if they must ship wasteoff site
for a distance of 200 miles or more. and
if they meet certain other requirementa
set out in §262.34, for up to 270 days.
The promulgated regulation does not
create a new exemption for 90-day
accumulation. nor does it modify the
existing regulation. As the commenter
notes, EPA is considering what changes
(if any) should be made to §262.34 (the
“g0-day rule”) under a separate
rulemaking (51 FR 25487, July 14. 1986).
As part of that effort, EPA currently is
evaluating whether air emissions from
these and other accumulator tanks,
mentioned abave, at the generator site
should be subject to additional conteol
requirements. Preliminary analysis *
indicates that 90-day tanks and
containers may have significant organic
air emissions; consequently, as part of
the second phase of TSDF air emission
regulations, EPA is considering
proposing to medify the exemption fo
require that 90-day tanks meet the
control requirements of the Phase I and
Il standards. (The multiphased
standards development approach for
regulating organic air emissions is
discussed in section HLC of this
preamble.} Until a final decision is made
on reguiating the emissions from these
units, they will not be subject to
additional controls. However, EPA does
not believe that more generators will
use the 90-day exemption if air emission
controls are not imposed on these units.
Those generators who are eligible for
inclusion under §262.34 are probably
already taking advantage of the -
provision now by storing their
hazardous wastes for less than 90 days.
LDAR Program T
. Comment: Several commenters
criticized the incorporation of the
national emission standard for
hazardous air pollutants (NESHAP) for
benzene because of differences in scope
from the SOCMI NSPS in that (1) the
NSPS distinguishes between light and
heavy liquids and the proposed
standards based on the benzene
NESHAP do not; {2} the NSPS does not
require testing of all SOCMI units
because process fluid vapor pressure is
the overriding considerationin
predicting leak frequencies-and leak
rates (the proposed standards
incorporating the NESHAP do not

recognize vapor pressure and require
testing of all SOCMI units): and (3] the
NSPS exempts facilities from routine
fugitive emission monitoring, inspection.
and repair provisions if a heavy-liquid
product from a heavy-liquid raw
material is produced and limits
monitoring of equipment in heavy-liquid
service only to where there is evidence
of a potential leak. -

Response: The EPA agrees with the
commenters that the provisions for light
and heavy liquids in the SOCMI NSPS
should be incorporated in the section
3004(n) standards, even though the
‘subpart V NESHAP does not contain the
distinction. No distinction was made for
the benzene NESHAP because benzene
is a light liquid. By their nature, heavy
liquids exhibit much lower volatilities
than do light liquids and because
equipment leak emissions have been
shown to vary with stream volatility,
emissions for heavy liquids are less than
those for lighter and more volatile ones.
As previously noted, EPA analyses have
determined that the emission rate for a
valve in heavy-liguid service is more
than 30 times less than the emission rate
for a valve in light-liquid service. In
response to these comments, EPA
examined the emission and risk :
associated with light- and heavy-liquid
waste streams and found that light-
liquid streams are the overwhelming
contributors to both emissions and risk.
Therefore, a routine LDAR monthly
inspection is not necessary for heavy
liquids. ;

Thus. the final regulations have been
changed to incorporate the light/heavy-
liquid service provisions for pumps and
valves (40 CFR parts 284 and 285,
subpart BB, §§264.1052, 264.1057
265.1052, and 265.1057). Equipment is in
light-liquid service if the vapor pressure
of one or more of the components is
greater than 0.3 kPa at 20 °C. if the total
concentration of the pure components
having a vapor pressure greater than 0.3
kPa at 20 °C is equal to or'greater than
20 percent by weight, and if the fluid is a
liquid at operating conditions. The 0.3-
kPa vapor pressure criterion is based on
fugitive emission data gathered in
various EPA and industry studies (EPA-
450/3-82-010). Equipment processing
organic liquids with vapor pressures
above 0.3 kPa leaked at significantly
higher rates and frequencies than did
equipment processing streams with
vapor pressures below 0.3 kPa.
Therefore, EPA elected to exempt
equipment processing lower vapor
pressure substances (i.e., heavy liquids)
from the routine LDAR requirements of
the standards. In addition. monitoring of
equipment in heavy-liquid service is

.

required only where there is evidence
by visual audible oifactory. or any other
detection method of a potential leak.
Comment: Several commenters asked
EPA to consider exemptions from
fugitive emission monitoring for smail
facilities based on volume (as was done
in the benzene NESHAP and the SOCM!
NSES), emission threshold. product
applicability threshold or equipment
component count, or equipment size. In
support, the commenters pointed to
similar exemptions in the CAA rules
that were in the proposed standards.
Response: The commenters suggest
that EPA consider other exemptions for
fugitive emission monitoring that are
applied in the benzene NESHAP or
SOCMI NSPS (e.g.. small facilities with
the design capacity to produce less than
1,000 Mg/yr). The EPA recognizes that
estimated emissions and health risks
from small facilities should be
considered in the final rules. With
regard to the SOCMI NSPS small-facility
exemption, the cutoff was based on a
cost-effectiveness analysis. Under
section 111 of the CAA. EPA may
exempt units where costs of the
standards are unreasonably high in
comparison to the emission reduction
achievable. Under RCRA, the statutory
criterion is protection of human health
and the environment. Therefore. any
cutoff for RCRA standards must be risk-
based. Cost effectiveness is only a
relevant factor for choosing among
alternatives either (1} when they all
achieve protection of human health and
the environment or (2) for alternatives
that are estimated to provide substantial
reductions in human health and
environmental risks but do not achieve
the historically acceptable levels of
protection under RCRA. when they are

" equally protective.

In the benzene NESHAP (49 FR 23498.
June 8, 1984), EPA concluded that
control of units producing less than 1,060
Mg/yr did not warrant control based on
the small health-risk potential. The
benzene standards, however. did not
have to deal with the many diffsrent
pollutants covered by the TSDF process
vent and equipment leak standards.
some of which are much more
carcinogenic than benzene. In addition
to unit size (or throughput), fugitive
emissions are also a function of the
chemical characteristics of the
hazardous wastes being handled.

- Typicaily. TSDF have a variety of
hazardous waste management processes
{e.g.. container storage. tank storage.
treatment tanks. incinerators. injection
wells, and terminal loading operations)
located at the same facility, all of which .
have assaciated pumps, valves.
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sampling connections, etc., and
therefors, fugitive emissions from
equipmaent leaks. Also, several different
types of hazardous waste typically are
manasged at a facility. Because of the
various factors affecting facility fugitive
emissions from equipment leaks (e.g.,
equipment leak emissions are & function
of t counts rather than waste
m it would be very difficult to
dstermine a small-facility exemption
based on risk bat as volume
throughput, For these reasons, EPA did
not include exemptions for fugitive
emission monitoring such as those
applied in the benzens NESHAP or
SOCMI NSPS (L.e. amall procesa units
with the design capacity to produce less
than 1.000 Mg/yt).

Commant: Commenters stated that the
TSDF fugitive emission standards
should conform to the benzene
. NESHADP, which allows exemptions {o
vacuum systems, systems with no
emissions, and systems whose leakage
rate is demonstrated to be below 2

parcsat, .
Responss: The EPA has included in
the final TSDF standards (3§ 284.1050
_and 283.1050) the exemption for
equipment “in vacuum service” found in
the benzens NESHAP (40 CFR part 61,
subpart V, 61.242-1). Also included are
the identification ents
contained in the regulation, *In vacuum
service™ means that equipment {s
opsrating at an internal pressure that is
at least 5 kPa below ambient pressure.
The EPA has concluded thatitis
unnecessary to cover equipment “in
vacuum servics™ because such
equipment has little if any potential for
smissions and, therefore, does not pose
a threst to human health and the
enviroament. Accordingly, this :
squipment has been excluded from the
equipment leak fugitive emission
requirements.

The proposed standards stated that
ownaers and operators of facilities
subject to the provisions of the rule must
Py vibpars ¥ Coppment ek

part pment le:
standards foc hazardous air pollutants),
excapt as peovided In the rule itself. The
provisions of the proposed rule did not
exclude §§ 61.243-1 and 61.243-2
(aiternative standards for valves in
VHAP service), and the alternative
standards have been incorporated as
§§ 264.1001, 284,1062, 285.1061, and
2685.1062 of the final rule. Therefore, an
ownar oe operatoe may elect to have all
valves within a TSDF hazardous waste
management unit comply with an
alternative atandard that allows a
percentage of valves leaking of equal to
‘or less than 2 percent (5§ 284.1081 and

285.1061), or may elect for ail valves
within a hazardous waste management
unit to comply with one of the
alternative work practices specified in
paragraphs (b) (2} and (3} of §§ 264.1082
and 265.1062,

Comment: One commenter suggested
that releases-from pressure relief
devices in gas service should be
directed to control equipment at least
equal in performance to those for other
process sources or an alternative means
provided to prevent &a uncontroiled
d According to the commenter,
rupture discs or closed-vent systems
restrict small leaks but not major
releases; a closed-vent system
connected to a control device is needed
to capture releases. The commenter
concluded that EPA has provided no
data to support exempting flanges and
pressurs relief devices in liquid service

from LDAR requirements and should not .

rely on operators to see, hear or smell
leaks from this equipment.

Response: Prassure telief devices
allow the releass of vapors or liquids
until system pressuse is reduced to the
normal operating level. The standards
are geared toward control of routine
low-level equipment leaks that may
occur independently of emergency
discharges. Pressurs celief discharges
are an entirely different source of
emissions than equipment leaks or
process vents and were not covered in
the original equipment leak standards
under the CAA. The new subpart BB
rules require that pressure relief devices
in gas service bs tested annuaily by
Method 21 (and within 5 days of any
relief discharge) {0 ensure that the
device is maintained at no detectable
emissions by means of 2 rupture disc. In
addition. because & pressure discharge
constituiss a process upset that in many
cases can lead to hazardous waste
management unit downtime and might
also pose a risk to waorkers. a facility
has the incentive o minimize the
occurrencs of these events.

The frequency, duration, and air
emissions associated with such
emergency discharges at TSDF waste
management units currently cannot be
estimated with any certaintyona
nationwide basis. However, if a
pressure di does occur, records
and reports (maintained at the site
under §§ 264.1054, 264.1084, 265.1054,
and 265.1064 of subpart BB) will indicate

_ the frequency of such discharges, the

estimated volume of excess emissions
and other relevant information. If
pressure discharges appearto bea
problem at any facility the RCRA
permitting system provides State or EPA
permit writers the flexibility to require

closed-venl systems for these discharges
on a site-spiecific basis.

The LDAR program transferred from
the CAA standards does not exempt
pressure relief devices in light liquid or
heavy liquid service and flanges, but
requires formal monitoring of these
sources if cperators see, smell, or hear
discharges. The EPA considers that this
is the most practical way to manage
these sources. Although scheduled
routine maintenance may be a way of
avoiding the need for formal monitoring, -
it may not e & successful method for all
sites in eliminating leaks due to the
numerous variables affecting leak
occurrenca. For example, flanges may
becoms fugitive emiseion sources when
leakage ociurs due to improperly chosen
gaskets, poorly assembled fianges, or
thermal stress rasulting in the
deformation of the seal between the
flange faces. In these situations,

- operators will be able to detect such

leaks by sizht, amell, or sound. Support -
for this approach was presented and
evaluated in developing several CAA
rulemeakings (EPA-450/3-83-016b, EPA-
450/3-80-033b, and EPA-450/3-81~
015b).

Comment: One commenter stated that
the LDAR program should require
preventive maintenance, such as the
periodic replacement of valve packings,
before waiting for the valve to fail. In
support, ths commenter argued that
EPA’s own data show that directed
maintenan:e could reduce leaks from
valves to below 10,000 ppm. The
commenter also criticized the 10,000-
ppm leak definition as being too high
and states that EPA must consider the
level in terms of the health effects.

Responsis: The key criterion for
selecting a leak definition is the overail
mass emisvion reduction demonstrated
to be achisvable. The EPA has not
concluded that an effective lower leak
definition lias been demonstrated. Most
data developed for current CAA
standards (EPA-450/3-82-010) on leak
repair sffectiveness have applied 10,000
ppm as the leak definition and therefore
do not indicate the effectiveness of -
repair for lrak definitions between 1,000
and 10,000 ppm. Even though limited
data between these values were
collected for support of CAA standards,
they are nct suificient to support a leak
definition helow 10,000 ppm. Data are
insufficient to determine at what
screening value maintenance efforts
begin to result in increased emissions.

As the commenter noted, although
thers is some evidence that directed
maintenance is more effective, available
data are insufficient to serve as 5 basis
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for requiring directed maintenance for
all sources. :

{Note: In “directed maintenance” efforts,
the tightening of the packing is monitored
simultaneously and is continued only to the
extent that it reduces emissions. In contrast,
“undirected™ repair means repairs such as
tightening vaive packings without
simultaneously monitoring the result to
determine whether the repair is increasing or
decressing emissions.)
The EPA’s rationale for selecting the
10,000-ppmv leak definition and for not
requiring directed maintenance under
the CAA LDAR program also has been
discussed in the propasal and
promulgation BIDs for benzene

" emissions from coke by-product
recovery plants (EPA-450/3-83-016 a
and b), for SOCMI fugitive emissions
{EPA-450/3-80~033 a and b), for
petroleum refinery fugitive emissions
(EPA~450/3-81-015 a and b), and for.
benzene fugitive emissions (EPA-450/3-
80-032 a and b). (See also the “Response
to Public Comments on EPA’s Listing of
Benzene Under section 112" (EPA-450/
$-82-003) “Fugitive Emission Sources of
Organic Compounds—Additional -
Information on Emissions, Emission
Reductions, and Costs”™ (EPA-450/3-82-
010), and EPA’s “Response to Petition
for Reconsideration” (50 FR 34144,
August 23, 1985).)

The commenter also criticizes EPA for
not reanalyzing the health effects of the
10,000-ppmv level before applying the
limit to TSDF under RCRA. Because
section 112 of the CAA and 3004(n) of
RCRA are comparable in their .
recognition of health risk as the
predominant decision factor, the EPA
believes that the leak definition has
been adequately analyzed under the
CAA and that further evaluation is not
needed prior to transferring it as part of
the LDAR program under RCRA. It must
also be pointed out that transfer of the

-CAA equipment leak standards is only
the first phase of EPA’s regulatory
actions related to control of TSDF air
emissions. In thisphase, EPA transferred
a known technology to feduce
emissions. If new data show that a
lower leak definition is appropriate,
EPA will then consider whether it is
appropriate to change the rules.

C. Control Technology

Feasibility of Condensers

Comment: Several commenters did
not agree that condensers provide a
feasible means of meeting the 95-percent
emission reduction requirement for
affected process vents in the proposed
standard. Problems cited by the
commenters limiting the application of
condensers included the presence of

water in the waste stream in the TSDF
portion of the facility and the wide
variety of waste sclvents treated by
WSTF. One commenter claimed that a
higher emission reduction efficiency
could be achieved through an increased
condenser area or a different condenser
refrigerant with a lower boiling point
than was used in the analysis for the
proposal.

-Response: In responas to this
comment, the feasibility of using
condensers to achieve a 95-percent
reduction of emissions from WSTF
process vent streams was reexamined
using a state-of-the-art chemical

eering computerized process
simulator that includes a refrigeration
unit capable of producing a coolant at a
temperature as low as —29 °C {—20 °F)
and a primary water-cooled heat
exchanger to remove water vapor from
the vent stream. :

A variety of chemical constituents
and operating conditions were )
examined to determine the organic.
removal efficiency achievable through
condensation. The constituents selected
for the condenser analysis (toluene,
methyl ethyl ketone (MEK), 1.1,1

‘trichloroethane (TCE), and methylene -

chloride) were judged to be
representative of the solvents recycled
by the WSTP industry, basedona”
review of a National Association of
Solvent Recyclers (NASR) survey,
numerous site-specific plant trip reports,
and responses to EPA section 3007
information requests. Three of these four
solvents had been used in the proposal
analysis; methylene chloride, at the
lawer end of the solvent boiling point
range (i.e., more difficult to condense),
was added to provide a broader range of
volatilities for the condenser analysis. A
total of 40 WSTF model unit cases
consisting of combinations of organic
emission rates, concentrations, and
exhaust gas flows representing the wide
range of operating conditions found at
WSTF ware included in the condenser
analysis. .

The resuits of the condenser analysis
indicate that condensers cannot
universally achieve a 95-percent
emission reduction when applied to
WSTF process vents. With regard to
increasing organic removal efficiency by
increasing condenser area or changing
the condenser refrigerant, the analysis
shows that there are technical limits on
condengser efficiency that go beyond the
condenser design and operatin,
parameters. Specifically, the physical
properties of the solvents being
condensed and the solvent
concentration in the gas stream affect
condenser efficiency. In some situations,

_ the partial pressure of the organic

constituent in the vapor phase was too

. low to support a liquid phase

thermodynamically regardless of the
refrigerant used or condensation area;
as a result, no appreciable condensation
could occur. Therefore, the analysis
shows that condensers are not .
universally applicable to the control of
WSTF process vents. However, the
facility process vent emission reduction
requirements are not based solely on the
use of condensers; carbon adsorption

~ and incinerators/flares are capable of

attaining a 95-percent control efficiency
for all WSTF organics, including cases
where condensation is not feasible. In
summary, although condensers may not
by themselves achieve a 95-percent
emission reduction at all process vents,
condensers do provide a practical and
economic means of reducing process

. vent emissions, and these devices will |

likely be the initial choice of control
technology for cases where
condensation is feasible.

Feasibility of Carbon Adsorbers ,

Comment: Several commenters )
objected to the-identification of carbon
adsorption as a control technique
because of technical and safety :
concerns related to the application of
carbon edsorbers to low organic
concentration and multicomponent
solvent streams, However. one
commenter did cite authorities that
support a 88-percent removal for this
type of control device.’

Response: First it should be noted that
carbon adsorption is one of several
control technologies that could be used
to attain the standards. Other
technologies include condensers, flares.
incinerators, and any other device that
the owner or operator can show will
meet the standards.

Regarding carbon adsorption
applications, EPA acknowledges that
safety is an important consideration, but
concludes that any safety prablems can
be avoided through proper design and
sorbent selection, Multicomponent  ~
systems potentially can lead to
excessive heat buildup (hot spots),
particularly in large carbon beds with
low flow rates, which in turn can lead to
fire and explosion hazards.
Multicomponent vapor streams can also
lead to reduced removal efficiencies for
particular components. However, these
technical and efficienicy problems can
be overcome through proper design,
operation, and maintenance.

In general, coal-based carbons have
fewer heat generation problems than do
wood-based carbons, and small

_diameter beds promote good heat

transfer. The bed must be designed with
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consideration for the least heat
adsorbent (or fastest) component in the
mix, as well as the component
concentrations and overall flow rate.
Other considerations include component
interaction, gas stream relative
humidity, and close monitoring of th
bed effluent for breakthrough. .
In responsa to these comments, the
. EPA examined carbon adsorption -
design, operation, and performance data
from a number of plants in a wide
variety of industries; in addition, the
EPA has reexamined, with the help of
carbon manufaeturers and custom
carbon adsorption equipment designers,
the elements that affect carbon
adsorption efficiency. This analysis has
reinforced EPA's original conclusion
that a well-designed. -operated, and -
maintained adsorption system can
achiave a 95-percent control efficiency
foe all brganics under a wide variety of
stream conditions over both short-term
and long-term averaging periods. The
majoe factors aifecting performance of
an adsorption unit are temparature,
humidity, organics concentration,
volumstric flow rate “channelling™
{nonuniform flow through the carbon
bed), regeneration practicas, and
changes in the relative concentrations of
the organics admitted to the adsorption
system. The WSTF/TSDF process vent
stream characteristics are typically well
within design limits in terms of gas
temperature, pressure, and velocity {or
_carbon adsorbers. For example, the bed
"adsorption rate decreases sharply when
gas temperatures are above 38 °C (100
*F): a revisw of plant feld data showed
' o high-temperature streams in WSTF/
TSDF process vents. If high-temperature
gas streams are encountered, the gas
stream can be cooled prior to entering
the carbon bed. Also, gas velocity
entering the carbon bed should be low
to allow time for adsorption to take
place. The WSTF/TSDF siream flows
are typically quite low and, as a resuit,
bed depth should not be excessive.
Therefore, EPA concluded that, for
WSTF/TSDF process vent streams,
carbon adsorption can reasonably be
expected to achieve a 95-percent control
efficiency provided the adsorber is
supplied with an adequate quantity of
- high-quality activated carbon, the gas
stream receives appropriate
conditioning (e.g. cooling or filtering)
before entering the carbon bed, and the
carbon beds are regenerated or replaced
before breakthrough. The data gathered
in the EPA carbon adsorption
performance study do not support a
higher control efficiency (i.e.. 98 percent
as opposed to 95 percent) far carbon
adsorption units applied to WSTF/TSDF

process vents on an industrywide basis,
particularly in light of the design
considerations related to controlling
multicomponent vent streams when the
organic mix is subject to frequent
change.

When carbon adsorpijon is used to
remove organics from a gas stream. the
carbon must periodically be replaced or
regenerated when the capacity of the
carbon to adsorb organics is reached.
When either regeneration or removal of
carbon takes place, there is an
oppertunity for organics to be released
to the atmosphere uniess the carbon
removal or regeneration is carried out .
under controlled conditions. There
would be no environmental benefit in
removing organics from an exhaust gas
stream using adsorption onto activated
carbon if the organics are subsequently
released to the atmosphere during
desorption or during carbon disposal.
The EPA therefore expects that owners
or operators of TSDF using carbon
adsorption systems to control organic
emissions take steps to ensure that
proper emission control of regenerated
oz disposed cachon occurs. For on-site
regenerable carbon adsorption sysiems,
the ownsr or operator must account for
the emission control of the desorption
and/or disposal process in the control
efficiency determination. In the case of
off-site regeneration or disposal. the
owner or operator should supply a
certification, to be placed in the
operating file of the TSDF, that all
carbon removed from a carbon
adsorption systém used to comply with
subparts AA and BB is either (1)
regenerated or reactivated by a process
that prevents the release of organics to
the atmosphers. (Note: The EPA
interprets “prevents” as used in this
peragraph to include the application of
effective control devices such as thoss
required by these rules) or (2)
incinerated in a device that meets the
performance standards of subpart 0.

Feasibility of Using Controls in Series

Comment: One commenter stated that
EPA should evaluate carbon adsorption
in series with a condenser because
condensers work best with concentrated
streams and carbon adsorbers with low
concentration streams. The two systems
together could yield an overalil
efficiency of 99 percent, even if each
unit were only 90-percent effective.

Response: As discussed in section
VILE, the MIR from process vents after
control (L.e.. 4X10'% is within the range
of what has been considered acceptable
under RCRA. Consequently, no further
control for process vents was
considered necessary at this time.
Nonetheless. in response to these

' comments, EPA evaluated the feasibility

of using u carbon adsorber in series with
a condenser to control WSTF/TSDF
process vent emissions. The objective of
the analysis was to determine if the
combination of control devices would
yield an overall control efficiency
greater than the 95 percent that is
achisvable using a single device. For
exampls, if a 98-percent overall control

- efficlency is desired and it is assumed

that the carbon adsorber is capable of
achieving a 95-percent control efficiency
in all cases (a reasonable assumption
for & properly designed, operated. and
maintained system), then a minimum
efficiency of 80 percent would be
required for the condenser followed in
series by the 95-percent efficient carbon
bed. Howaver, in the EPA condenser
analysis conducted for the WSTF model
unit cases, an 80-percent control was not
achieved for 16 of the 40 cases
examined. (See section 7.7 of the BID.)
In 7 of the 40 cases. the analysis showed
that no appreciable condensation would
occur becnuse of low solvent
conceniration and/or the high volatility
of some solvents. Because the model
unit cases are considered representative
of current WSTF operations, EPA does
not believs that the use of carbon
adsorption and condensation in series to
achiave a 99-percent control is a
technically feasible control option on an
industrywide basis. Such control
strategies will be considered further for
Phase II standards for individual
facilities, if necessary, should additional
analyses reveal unexpectedly high risks
in specific situations.

Feasibility of Flares

Comment: Several commenters
objected to the use of flares at recycling
facilities because of technical and safety
concerns. A few commenters cite the
requirement of a constant emission
source for efficient flare operation, and
other commenters contend that flares
are not suitable on intermittent sources
or the low-level emissions typical of
recycling operations. With regard to
safety, flares present the danger of
explosion, especially if they
malfunction; according to one
commenter, many State laws prohibit
the use of flares at recycling facilities.

Response: Available information on
WSTF operations indicates that
condensers, carbon adsorbers, and
incinerators are the most widely used
control technologies: therefore, they are

-expected to be the technologies of

choice to reduce organic emissions at
WSTF. The final technical analyses
show that a 93-percent control efficiency
can be achieved with secondary
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condensers for many WSTF process
vents or with carbon adsorbers in cases
where secondary condensers are not
feasible. Flares are not required
controls, but are an available option for
facilities s0 equipped provided they
mest the criteria established in the final
rules. Where State laws prohibit the use
of flares at recycling facilities, other
technologies are available.

With regard to the safety of flares,
EPA has determined that the use of
" flares ta combust organic emissions
from TSDF process vents would not
create safety problems if engineering
precautions such as those used in the
SOCMI are taken in the design and
operation of the system. The following.
are typical engineering precautions.
First, the flare should not be located in
such proximity to a process unit being
vented that ignition of vapors is & threat
to safety. In the analysis conducted for
this standard at proposal. it was  ~
assumed. that the flare would be located
as far as 122 meters from the process’
unit. Second, controls such as a fluid -
seal or flame arrestor are available that
would prevent flashback. These safety
precautions were considered in EPA’s
analysis for the propesed rule. Finally,
the use of a purge gas, such as nitrogen,
plant fuel gas, or natural gas and/or the
careful control of total volumetric flow
to the flare would prevent flashback in
gxe,flare stack caused by low off-g

ow.

Feasibility of LDAR Program

Comment: One commenter opposed
the fugitive standards as proposed
because they failed to require the proper
technology to control releases from
pumps and valves. The commenter
claimed that the standarda should
require a 100-percent control, based on
what available technology (e.g.. sealed
bellows valves, sealless pumps, or dual
mechanical seals for pumps) can
achieve. According to the commenter,
superior emission controls caanot be

rejected under RCRA solely on the basis

of cost eflectiveness.

Response: Conirol technologies for
fugitive emissions from equipment leaks,
as required by the propased standards,
include the use of control equipment,
inspection of process equipment, and
repair programs to limit or reduce
emissions from leaking equipment that
handle streams with total organic
concentrations of greater than 10
percent. These control technologies have
been studied and evaluated extensively
by EPA for equipment containing fluids
with 10 percent or more organics and
are similar to those required by national
emission standards for chemical,

petrachemical and refining facilities
under the CAA. o

A monthly LDAR program was
proposed for WSTF/TSDF pumps and
valves. Based on resuits of the EPA’s
LDAR model, once a monthly monitoring
plan is in place, emission reductions of-
73 percent and 59 percent can be
expected for valves in gas and light
liquid service, respectively, and a 61-

t reduction in emissions can be
achieved for pumps in light-liquid
service. For compressors, the use of
mechanical seals with barrier fluid
systems and control of degassing vents
{95 percent) are required. although
compressors are not expected to be
commonly used at WSTF/TSDF. The
use of control equipment (rupture disc
systems or closed-vent systems to flares
or incinerators) is the technical basis for
control of pressure relief devices. Closed
purge sampling is the required control
for sampling connection systems and is
the most stringent feasible control. For
open-ended valves or lines the use of
caps, plugs, or any other equipment that
will close the open end is required; these
ara the most stringent controls possible.
Flanges and pressure relief devices in
liquid service are excluded from the
routine LDAR requirements but must be
monitored if leaks are indicated. Fer
operations such as those expectedat
WSTF/TSDF, total reductions in fugitive

‘emissions from equipment leaks of

almost 75 percent are estimated for the
entire program. :

The EPA agrees with the commenter
that the level of control required by the
LDAR program does not result in the
highest level of control that could be
achieved for fugitive emissions from
pumps and valves in certain
applications. In some cases, there are

_more stringent, technologically feasible

controls. For example, leakless
equipment for valves, such as
diaphragm and scaled bellows valves,
when usable, eliminates the seals that
allow fugitive emissions; thus, control
efficiencies in such cases are virtually
100 percent as long as the valve does not
fail. In appropriate circumistances,
pumps can be controlled by dual
mechanical seals that would capture
nearly all fugitive emissions. An overall
control efficiency of 95 percent could be
achieved with dual meéchanical seals
based on venting of the degassing
reservoir to a control device. )
With regard to leakless valves, the
applicability of these types of valves is
limited for TSDF, as noted by EPA in the
proposal preamble. The design problems
assaciated with diaphragm valves are
the temperature and pressure limitations
of the elastomer used for the diaphragm.

It has been found that both temperature
extremes and process liquids tend to
damage or destroy the diaphragm in the
valve. Also, operating pressure .
constraints will limit the application of
diaphragm valves to low-pressure
operations such as pumping and product
storage facilities.

There are two main disadvantages to
sealed bellows valves, First, they are,
for the most part, only available
commercially in configurations that are
used for on/off valves rather than for
flow control. As a result, they cannot be
used in all situations. Second, the main
concern associated with this type of
valve ig the uncertainty of the life of the

_ bellows seal. The metal bellows are

subject to corrosion and fatigue under
severe operating conditions.

Over 150 types of industries are .
included in the TSDF community, and
EPA does not believe that leakless
valvescanbe used inan .
environmentally sound manner on the .
wide variety of operating conditiors and
chemical constituents found nationwide
in TSDF waste streams, many of which -~
are highly corrosive, Corrosivity is
influenced by temperature and such
factors as the concentration of corrosive
constituents and the presence of
inhibiting or accelerating agents.
Corrosion rates can be difficult to
predict accurately; underestimating
corrosion can lead to premature and
catastrophic failures: Even small
amounts (trace quantities} of corrosives
in the stream can cause corrosion
problems for sealed bellows valves;
these tend {o aggressively attack the
metal bellows at crevices and cracks
{including welds) to promote rapid
corrosion. Sealed bellows valves
particularly are subject to corrosion
because the bellows is an extremely thin
metallic membrane.

At proposal, it was estimated that 20
perceat of all plants process .
halogenated compounds, which tend to
be highly corrosive. The subsequently
obtained 1986 Screener Survey data
show that, of the TSDF indicating
solvent recovery operations, at least 33
percent of the total handle halogenated

" grganics. Furthermore. of the 12 major

chemicals determined from site-specific

. data to be commonly occurring in waste

solvent streams, all of the chemicals
determined to be carcinogenic are
halogenated (i.e.. methylene chloride,
chloroform, and carbon tetrachloride}.
Similarly, of the 52 constituents in TSDF
waste streams contributing to the
emission-weighted unit risk factor,
about 50 percent are halogenated and

. account for the vast majority of the

estimated nationwide emissions of
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.carcinogens. Thus, TSDF are known to

routinely handle and treat chemicals
that may destroy sealed bellows and
dlaphragm valves.

The durability of metal bellows is
highly questionable if the valve is
operated frequently: diaphragm and
ballows valves are not recommended in
the technical literature for general
service. The EPA does not believe that
the application of sealed bellows and
diaphragm valves is technologically
feasible for all TSDF valve conditions or
that their application would lead to a
significant reduction in emissions and
bealth risks. Valve sizes, configurations,
operating temperatures and pressures,
and service requirements are some of
the areas in which diaphragm, pinch,
and sealed bellows valves have
{imitations that restrict service. With

ard to the emission reductions
eved by sesled bellows, diaphragm,

and pinch valve technologies, these
. valves are not totally leakless. The
technologies do eliminate the
conventional seals that allow leaks from
around the valve stem: however, these
valves do fail in service from a varisty .
of causes and, when failure occurs,
these valves can have significant
leakage. This is because these valves
generally ars not backed up with
conventional stem sesls or packing. The
EPA currently is reevaluating the control
efficiencies assigned to these
technologies. Because these leakless
types of equipment are limited in their
-applicability and'in their potential for
reducing health risks, EPA did not
consider their use as an applicable
control alternative at this time for
nationwide TSDF standards. The EPA
has requested, in a separate Federal
Registsr notics (54 FR 30220, July 19,
1969), additional information on the
applicability and use of leakless valves
at TSDP.

For pumps, the most effective controls
that are technologically feasible {e.g.,
dual seals} in some cases also were not
salected as the basis for equipment leak
standards. The impact analysis
indicates that including LDAR results in
* lesa emission and risk reduction than

does including equipment requirements
for pumps. However, the difference in
the emission and health risk reductions
attributable to implementing a monthly
AR program rather than the more
stringent equipment standards for
pumps appears to be small in
comparison o the resuits of the overall
standards (about 5 percent). The overall
- standards, including a LDAR program
for pumps and valves, would achieve an
expected emission reduction for TSDF
equipment leaks of about 19,000 Mg/yr

(21.000 ton/yr). The estimated MIR from
egquipment leak emissions would be
reduced to 1X10°2 from 51073 based
on the TSDF equipment leak emission-
weighted unit risk factor: cancer
incidence would be reduced to'0.32
case/yr from 1.1 cases/yr.In
comparison, incliding dual seals for
pumps could achieve an additional
fugitive emission reduction of about
1,200 Mg/yr (1,320 ton/yr) and an
additional incidence reduction of about
0.06 case/yr. The MIR, with leakleas
controls for pumps, at 1X10™2 would
be unchanged from that achieved by the
LDAR program.

Given the small magnitude and the
imprecise nature of the estimated
emission and risk reductions associated
with including dual seals for pumps in
the overall standard, EPA considers the
two control alternatives (i.e.. LDAR and
dual seals) as providing essentially the
same level of protection. The data and
models on which the risk estimates are
based sre not precise enough to quantify
risk meaningfully to a more exact level.
The data and models include )
uncertainties from the emission
estimates, the air dispersion modeling,
and the risk assessment that involves
unit risk factor, facility location,
population, and metearologic
uncertainties (see section VILE).

The EPA considered these factors

when deciding whether to require TSDF

to install dual seals on pumps to control
air emissions rather than to rely on
monthly LDAR. Considering the limited
applicability of additional equipment

* controls and the low potential for

additional reductions in health risks of
applying equipment controls for valves
at TSDF and the estimated emissions
and risk reductions if lgakless
equipment for pumps were required,
EPA is not requiring leakless equipment
at this time,

In Phese II1. EPA will further examine
the feasibility and impacts of applying
additional control technology beyond
the level required by today's standards.
For example, dual mechanical seals may
be an appropriate emission control
method when applied selectively to
wastes with high concentrations of toxic
chemicals, In such applications, the
reduction in toxic emissions (and
consequently the reduction in residual
risk) may be significant for select
situations. A summary of the heaith
impacts is presented in section VILE of
this preambile,

D. Impact Analyses Methodologies
Environmental Impacts Analysis

Comment: Numerous commenters
criticized the environmental impact

estimates for the proposed standards
because (1) no actual data from :
operating facilities were used: (2) -
emission estimates wera not supported
by any technical data base: and (3) the
waste constituernts used in the analyses
were not sepresentative of waste solvent
recycling operations and TSDF
operations in general. Commenters also
stated that the model plant solvent
reclamation rates (throughputs), vent

. flow rates, and emission rates used at
. proposal were not representative of the

industry.
Response: In response to these

“comments, EPA reviewed all available

site-specific data on WSTF and TSDF,
data submitted by commenters, and
information generated through RCRA
ssction 3007 questionnaires mailed to a
limited number of small and large
facilities. Based on all this information,

. EPA has revised both the TSDF model

units and emission factors that serve as

. the bases for the impacts analyses.

With regard to the model unit
revisions, the industry profile developed
by EPA includes & frequency
distribution of the waste volumes
processed during 1985. Of the 450
facilities in the Screener Survey
reporting solvent recovery by operations
such as baich distillation, fractionation,
or steam stripping that involved some
form of hazardous waste, 365 reported .
the total quantity of waste recycled in
1985. The median facility throughput
was slightly more than 189,000 L/yr
{50,000 gal/yr); the mean throughput was
about 4.5X10¢ L/yr (1.2 10% gal/yr).
Based on the industry profile, three sizes
of model usiits (small, medium, and
large) were defined to facilitate the post-
proposal analyses for control costs.
emission reductions, health risks, and
economic impacts. ’

The organic emission rates also were

- revised for the model units based on

emission source testing conducted for
EPA. The test data show that organic
emission rates for primary condensers
varied from a few hundredths of a
kilogram {pound) to nearly 4.5 kg/h (10
1b/h), with six of the nine measurements
less than 0.45 kg/h (1 Ib/h). The two
secondary condensers tested showed
emission rates of 0.9 and 2.3 kg/h (2 and
§ Ib/h), respectively.

The flow rate of 28 standard cubic feet
per minute (scfm) used at proposal was
found not to be generally valid for
application to waste solvent recyclers.
The flow rates specified for the revised
model units, 3.9, 0.8, and 0.3 L/s,
equivalent to 8.3, 1.2, and 0.8 scfm for
the large, medium, and small model
units, respectively, are based on a

‘review of site-specific data from field
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tests documented in site visit reports.
The large and medium TSDF process
vent unit flow rates also agree with
those documented in the SOCMI
Distillation NSPS BID (see Docket No.
P-56~-AESP, item S0008) as
characterizing distillation unita with low
overhead §as flows. The revised impact
snalyses are based on actual data from
the industry and provide a reasonable
charactarization of the industry’s
operations and environmental impacts.

The constitusnts selected for the.
analysis of control technologies are
considered o be representative of the
industry, based on a review of relevant
information and literature, including (1}
a survey of member companias
submitted by NASR, (2) 23 sita-specific
plant visit reports, (3) responses to the
EPA section 3007 Questionnaires from @
- small and 11 large facilities (two

respondents provided information for4

facilities each), {4) the Industrial Studies
Data Base (ISDB) and (5) & data base
created by the llinois EPA. The NASR
survey provided information on the
types of solvents most frequently
recycled at member facilities; the site- -
specific information and EPA survey
responses included waste composition
data. The ISDB is a compilation of data
from ongoing, in-depth surveys by EPA’s
Office of Solid Waste (OSW) on
designated industries that are major
waste gegerators. The lllinois EPA data
base contains information from about
. 35,000 permit applications. Generators .
must submit one application for each
hazardous and special nonhazardous
waste stream managed in the State of
1llinois. Each of these data bases
containg waste stream characterization
data for numerous generic spent solvent
waste streams (EPA Hazardous Wastes
. Fo01-F005) and D001 wastes (ignitable},
which information from the Screener
Survey indicates also are recycled.
The three constituents used for the
~ model facilities in the proposal analysis
were toluene (with a boiling point (bp)
of 110 °C), MEK (bp of 79 °C), and TCE
(bp of 74 *C). Methylene chloride (bp of
40 °C) was added to the list of
constituents evaluated in the final
analysis to provide an even greater
range of solvent volatilities for the
analysis. Therefore, the technical
feasibility and costs of applying the
recommended control techniques wers
evaluated for constituents representing
the range of characteristics and
volatilities of commonly recycled
solvents at TSDF.
Comment: Commenters aiso stated
that it is inappropriate to apply the
, [fugitive emission factors to TSDF that
were developed to estimate leaks from a

typical hydrocarbon plant because they
do not relata to the design, operating
conditions, maintenance practices, or
controls associated with procéssing of
waste solvents and other toxic wastes.
According to the commenters, the
emission factors and model units also
need adjustment to account for volatility
because not accounting for differences
in vapor pressura overestimates risk as
well as emissions and underestimates
costs for controis.

Response: The EPA disagrees; the

) data used in establishing the fugitive

emission standards for TSDF are based
on emission and process data collected
at a variety of petroleum refinery and
SQCMI operating units. The EPA
Industrial Environmental Research
Laberatory (IERL) coordinated a study
to develop information on fugitive
ernissions in the SOCML A total of 24
chemical process units were tested:
these data covered thousands of
screened sources (pumps, valves,
flanges, etc.) and included units
handling such chemicals as acetone,
phenol, MEK, ethylens dichloride, TCE,

_ trichlotoethylene, and

perchloroethylens. .
Refinery studies on fugitives also
include tests on units handling both
toluene and xylene. These same
chemicals are included in those listed by
the NASR as salvents commonly
recycled by member facilities and are
found in other sources of waste solvent
constituent information that are
described in the BID, The chemicals
commonly recycled at TSDF are those
gmduced in SOCMI operating units and
andled in petroleum refineries, and the
equipment involved in these industries
is typically the same (pumps, valves,
etc.). Therefore, it is reasonable to
conclude that the emissions associated
with these chemicals and equipment are
similar and to expect similar emission
control performance and efficiencies at
hazardous waste management units. -
The EPA agrees that the equipment

_ leak standards should take component

volatility into consideration. Previous
EPA and industry studies have shown
that the volatility of stream components,
as a process variable, does correlate
with fugitive emission and leak rates.
An analysis of the vapor pressures and
emission rates has shown that
substances with vapor pressures of 0.3
kPa or higher had significantly higher
emission and leak rates than did those
with lower vapor pressures (EPA-450/3-
82~010). This result led to the separation
of equipment component emissions by
service: gas/vapor, light liquid, and
heavy liquid. These clasaifications kave
been used in most CAA fugitive

emission standards to effectively direct
the major effort toward equipment most
likely to leak. Therefore the rules have
been revised to account for volatility.
For example, pumps and valves in
heavy-liquid service must be monitored
only if evidence of a potential leak is
found by visual, audible, olfactory, or
any other detection method. The
determination of light- and heavy-liquid
service is based on the vapor pressure
of the components in the stream (less
than 0.3 kPa at 20 °C defines a heavy
liquid).

- All of the constituents used in the
model unit analysis, representing the
ranges of characteristics of commonly
recycled solvents, are light liquids to
which the benzene and SOCMI fugitive
emission factors are applicable.
Therefore, the revised risk and cost
analyses for WSTF equipment leak
fugitive emissions are based on the
fugitive emiasion factors used in the
proposal analysis. The analyses of risk
and cost impacts on TSDF with affected -
fugitive emission sources als6 were
revised after proposal to account for the
differences in light and heavy liquids.

Health Risk Impacts Analysis

Comment: Several commenters
objected to the limited support provided
for selection and derivation of the unit
risk factors used in the analysis of
cancer risks and contend that the risk
analysis and unit risk factors are not

_representative of the wide variety of

wastes handled. A few of the -
commenters stated that the upper-bound
risk factor was too high, and others
stated it was too low.

Response; The seiection of the range
of unit risk factors (i.e., 2107 and

- 2%10™%{ug/m% " vsed at proposal to

estimate the cancer risk resulting frem
TSDF emissions was based on an
analysis of the organic chemicals
associated with TSDF operations. This
analysis found that carbon tetrachlcride
is the organic chemical with the most
individual impact vis-a-vis emissions
and risk. Thus, it was used as the upper
bound on the range of unit risk factors
used to calculate health impacts (i.e.,
cancer risk) at proposal. However, this
range of unit risk factors was not used in
the final analysis.

Based on public comments, EPA
revised its health risk impacts analysis.
To estimate the cancer potency of TSDF
air emissions in the revised analysis, an
emission-weighted composite unit

- cancer risk estimate approach was used

by EPA to address the problem of
dealing with the large number of texic
chemicals that are present at many
TSDF. Use of the emission-weighted
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comp«lhfactum!hu&mmndividud
componant unit cencerrisk factors
simplifies the risk assessment sa that
calculationa do nat need to be
pecfocrsed for each chemical emitted.
The composite unit cancerrisk factoris
combined with eatimaies of ambient
concestratioos of tatal arganics and
population exposure ta estimste risk due
to natisawide TSDF emissions. I
calcelating the emission-weighted
aversso uail risk factor, the emission
estimate foz a compound is first
multiplisd by the onit cancer risk factor
for that compound: then the emission-
miahhdwmmconmhy
the sum by the total nationwide TSDF
emission value, whick includes both
carcinogenic and noncazcinogenic
ocgenic enissions, Using this typeof . -
avmn.wwldﬁ" the same resuits an

calculating the risk for each chemical
Eareingussa fon which uuit sk

w uoit ’clors

are available were included in the
mdydsotanmﬁlkundcrtha

wa:ghmdlhaEPA’ 's TSDF Waste
Characierization Data Base (WEDDB)
(discuesed in appendix D of the BID)
and a computerized mode! devetoped faor
demmm&x
WMEAM
. mMuunnwido'!'SDE

comummmud!mn eguipment
knhudl!ypaot‘l'SDFm
mansgement processes. Unit cancerrisk
factors for these conatituents were then
averaged based on beth individeal
constitveat and total netionwide TSDF
equipsnant lesk orsanic emissions W
calculate an emissisn-weighted
composite nm'l'snsmmiuiak

factoe.
Nw constiments with higher
unit risk factors than carbor
tetrachloride (induﬁngacy}onﬂﬁhnnd
ethylene oxide) were included in the
calculation of the emission-
unit cancerrisk facior fn:TSDF
equipment leaks. This emission~
weighted unit risk factor valus was
determined to be 4.5X107* (ng/or’)~*
and was used to determine the hexith-
ralated impects associaled with TSOF
equipmml leak (fualive) emissians
thanr the range of the unit cancer
xisk factors used at proposal that
repsesenied a limited numbes of
chemical compounds emitted at WSTF.
A more deteiled discussion of the
hazardous waste TSDF unit risk factor
determination is contained in appendis
Bof tha BID:

Chnnctexuﬁon of WSTP waste
streams in the final anglysis Indicates
that the constituents used at propoeal in
the risk analysis are appropriate and

- representative of the waste solvent .

recycling industry. However, insafficient
nationwids data on YWSTF {(a mbzet of
the TSDF indusiry) waste streams
chemical constitvent quantities and
concentralians were svailable to
develop an emission-weighted.
arithmetic mean cancer unit risk factor
for WSTF process vents. While
information om & =eall number of
procese vent streams was avaitable for
the revised analysis, the data wese toc
limited: to sapport the conchuion that
the mix and percentage of constituents
found were represeniative of the entire

ndustry.

Tha WSTF waste streanys snd their
associated process vent emissions were
found ta contain a varisty of chemical

conatituents. Those constituents with . .

established risk factors were, in 2i)

_ czses foe the plant-epecific data, the

hshmied arganicss theae halsgenated
tended ta be quth Lok, generally less
ten: to tia
than 1 percent of organics emitted.
Therefare, EPA judgad, based on the
limited data available, thatuse of @
midrange unit risk facioe would be
appeopriate in estimesting nationwide
health impacis asseciated with WSTF
process venis. The uni? cancer risk
factor assmmed at pmpoul. 2%x107%fug/
m%)~%, was the geametric

between: the highest and lowest snit risk’

facior for the canstituents found i the
WSTF process vent strexmow. The
composite uit cancer risk factor
calcuiated for the equipment leak
emissione sgrees favarably with the
process vent numbes used a8 propozal.
Beeausc itis pot unreasonable to
assume g similar mix of mmm
process vents ss in equipment
and because gvailable data do mot
suggest otherwise, for the purpose of
estimating inwpacts, the same unit cancer
risk factor was vsed for both process
vents and equipmenti leaks, 4510°¢
(ug/mIy\

Caomment: Several commenters also
stated that the failure to address the
weight of evidence for careinogenicity is
inconsistent with EPA's risk assessment
gmddinn and the principles for i
assessing cancer risk.

Response: Early tm the rulemaking fot
TSDF, EPA locked st the contribution to
total estimated risk (annual incidence)
by weight of evidence. At that time, “C™

carcinogens accounted for about §
percent of the tatal risk, and “A™
carcinogens aboust 1Q percent. Thas, for
all practical purposes, calculating

separate risk eatimates for chemicals in
each weight of evidence category adds
litile to the risk assessment. Moreover,
EPA’s Guidelines for Carcinogen Risk
Assessment (5% FR 33992} and
Guidelines for the Health Risk
Assessment of Chemical Mixtures (5t
FR 34024} do not describe & means to
quantiiatively incorporate weight of
evidencr into risk assessments. Thas.

" there is mo inconsistency between the

risk ass¢ssment gui and the
presentation of health risk int this
" relemaking,

Comment- Qther commenters believed
that the risk assessment for the
propased standards was flawed because
EPA did not consider nancancer health
effects and because large uncertainties
are introduced when the additive or
synergistic effects of carcinogens and
the interindividual variability in
responsc ase not facfored in.

Response: The EPA does recognize
that health effects other than cancer
may be nssociated with bath short-term
and lang «foem Buman exposure to the
organic chemicals emitted to.the air at
WSTF/TSIF. The EPA believes,
howaever, that a risk agsessment baged
on cancos serves as the clearest basis
for evaluating ihe health effects
associated with expasare to air
emissions framm TSDF, A quantitative
asszasment of the potential nationwide

_noncancer health tmpacts {e.g..

developinental, newrological,
immunological, and respiratory effects}
was not conducted due to deficiencies at
this time: in the health data base for
thesa types of effects.

Although unable to numericaily
quastify noncancer health risks, EPA
did conduei & screaning analysis of the
potentiall adverss noncancer health
effects associated with short-term and
long-terea exposure tq individual waste
constituents emitted from TSDF. This
analyais was based on & comparison of
relevant health data to the highest shazt-
term oe long-term modeled ambient
concenirations for chemicals at each of
two selecied TSDP. (A detailed
presentation of the screening analysis is
contained in the BID, appendix B.)

Results of this analysis suggest that
adverse noncancer health effects are
unlikely to be associated with acuie or
chronic inhaletion exposure to TSDF
organic emissions. It should be noted
that the health data base for many
chemicals was limited particularly for
short-term exposures. The conclusions

reached in this preliminary analysis
should br considered in the context of
the [imitations of the health datar the
uncertainties associated with the
characterization of wastes at the
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" facilities: and the assumptions used in
estimating emissions, ambient
concentrations, and the potential for
human exposure. Additional evaluation
of noncancer health effects may be
undertaken as part of the third phase of
the TSDF regulatory program. To that
effect, in the proposal preamble forthe
Phase It TSDF air rules, EPA is
specifically requesting comments from
the public on methodologies and use of '
health data for assessing the noncancer
health effects of TSDF organic
emissions. In addition, bacause there is
a potential for cancer and noncancer
health effects from TSDF chemicals from
indirect pathways such as ingestion of.
foods contaminated by air toxics that
have deposited in the soil, EPA will
evaluate the sieed to include an indirect
pathway element in the TSDF health
risk analysis in the future.

The EPA is aware of the uncertainties
inherent in predicting the magnitude and
nature of toxicant interactions between
individual chemicals in chemical
mixtures. In the absence of toxicity data
on the specific mixtures of concern, and
with insufficient quantitative
information on the potential interaction
among the components (i.e., additivity,
synergism, or antagonism), the EPA has
assumed additivity to estimate the
carcinogenicity of the mixtures of
concern. This is consistent with -.
guidance provided in the 1988 “EPA
Guidelines for the Health Risk
Assessment of Chemical Mixtures” (51
FR 34014).

The EPA also recognizes that thers

' are uncertainties associated with ths
variability of individual human -
responses following exposures to
toxicants. As stated in the 1986 “EPA
Guidelines for Carcinogen Risk
Assessment” (51 FR 33992) human
populations are variable with respect to
genetic constitution, diet, occupationai
and home environment, activity
patterns. and other cultural factors.
Because of insufficient data, however,
the EPA is unable to determine the
potential impact of these factors on the

-estimates of risk associated with
;g;wysure to carcinogens emitted from

Cost Impacts Analysis

Comment: Various commenters
questioned the cost estimates used in
the analysis for carbon adsorbers and
condensers as well as the nationwide
recovery credits for WSTF and TSDF.
Commenters contend that the costs for
carbon adsorbers estimated at proposal
are low because a device is needed for
each vent if manifolding is not practiced
as a result of (1) the potential for cross-
contamination of new or recycled

materials and (2) additional incurred
costs when the carbon is regenerated or
disposed of.

Response: In response to these
comments EPA evaluated controls for 40
model unit cases representing ranges
and combinations of solvent physical
properties, total flow rates. and organic
concentrations in the vent stream. Both
carbon canisters and fixed-bed
regenerable carbon systems were costed
for procass vent streams where
condensers would not achieve a 95-
percent reduction becauss of stream
conditions. The analysis showed that,
for a stream with an emission rate
greater than 0.45 kg/h (1 1b/h), a carbon
bed can achieve the same emission
reduction at lower cost than can a
carbon canister. Thus, there is a level of
emissions at which the facility owner or
operator for economic reasons will
switch from the use of replaceable
carbon canisters to the use of a fixed-
bed regenerable carbon adsorption
system. The capital costs (1988 $) of the
fixed-bed regenerable carbon systems
ranged from $57,300 up to $202,000, and
annual operating costs ranged from
$40,200 to $43.500 {from $33,100 to
$43,100 when a recovery credit is
included). The capital cost {1986 $) of a
carbon canister was $1,050, and annual
operating costs ranged from $7,890 to
$24.800 (carbon canisters ars not

. regenerated on site and a recovery

credit is not included). The fixed-bed,
regenerable carbon system operating
costs include regeneration/disposal of
spent carbon; carbon canister operating
costs include carbon replacement and
disposal. Thus, these costs were used in
conducting the final impact analyses.

With regard to the requirement of a
control device for each vent, EPA
acknowledges that there are instances
whiers vent manifolding is not allowed
because of potential product
contamination. However the product
has aiready besn recovered from the
process prior to exhaust gases passing
to the vents, which are sources of
organic emissions to the atmosphere;
therefore, manifolding of the vent
streams should not lead to a product
contamination problem.

In the absence of the site-specific
information needed to determine control
device requirements, for the purposes of
estimating cost impacts, it was assumed
in the revised analysis that one control
device would be needed per WSTF.
Although this assumption may
underestimate the control cost for a
facility that chooses to install carbon
adsorbers on mors than one vent, it is
potentially a very small underestimate
because the total annual cost of a

carbon canister, for example, is
comprised almost totally of annual
operating costs, which are directly
proportional to the emissions removed.
Thus the potential underestimate in total
annual cost resulting from assuming one
carbon adsorber per facility is not
significant. Furthermore, the addition of
the process vent emission limit to the
rules based on the total facility emission
rate lessens the likelihood that a facility
will need to control multiple process
vents {o attain the allowable emission
rate of 1.4 kg/h (3 Ib/h) and 2.8 Mg/yr
(3.1 ton/yr).

Several commenters also questioned
the nationwide cost credit for secondary
condensers estimated at propossl.
stating that secondary condensers
actually would result in substantial
costs and that the cost estimates do not
account for the more sophisticated .

. systems needed in high-humidity areas

to'allow for equipment deicing or water
removal. In responsesto concerns.
regarding the estimated condenser
yields and the requirement for more
sophisticated systems in high-humidity
areas, EPA utilized a state-of-the-art
computerized process simulator known
as the Advanced System for Process
Engineering (ASPEN) for reevaluating
analyses of condenser design and cost.
The ASPEN condenser configuration
included an optional primary water-
cooled heat exchanger to reduce the size
of the refrigeration unit and to remove
water vapor in order to avoid freezing
problems because the condenser
temperature is low.enough to cause ice
buildup on heat transfer surfaces.
Therefore, the revised cost estimates
account for water removal.

The model unit cases represent
industrywide ranges and combinations
of vent siream characteristics. For the
large model unit cases (3.9 L/s total flow
rate), total annual cost with recovery
credit ranged from a credit of $4,980 up
to a net of no cost. For the medium
modei unit cases (0.8 L/s total flow
rate), the total annual cost with recovery
credit ranged from $630 up to $2.000. For
the small model unit cases (0.3 L/s total
flow rate), the total annual cost with
recovery credit ranged from $1.770 up to
$2.000. Therefore. in many cases, the use
of secondary condensers does result in
positive costs; these costs, however do
not result in adverse economic impacts.

The model unit control cost estimates
and the WSTF industry profile were
used to generate nationwide control cost
estimates of implementing the process
vent regulations. The cost estimates are

- for 73 large facilities and 167 medium

facilities. The 208 small facilities (less
than 189,000 L {50,000 gai) throughput/y»
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as defined in the post-proposal analysis}
would mat have to install additional
controls because their emissions are’less
than the facility process vent cutoff.

Because thers was insufficient site-
specific nformatiors availabls to
determine which facilities could apply
condensation rather than carbors
adsorption, upper- and lower-bound
estimates were generated. The
upperbound cost estimate is based on
the assumption that fixed-bed, .
regenerabia carbon adsorption systems
would be required te coatrol process
vents at all facilities witly emissions
akove the emission rate cutoff. Similarly
the lower-bound cost estimate is based
on the assumption that condersers
could be used to control process vents at
all facilities with emissions above the
emission rate cutoff. The range in
estimates of nationwide total annual
cost is from a credit of $88000 up to e
coat of $129 milliorn, assuming the
installation of one controf device per
facility.

Finally, EPA agrees that @ recovery
credit iy not applicable to TSDF in
groeral because most of the hazardous
wastes hendied st TSOF are destined
t, at a WSTE, the

recovery credit was
applied for TSDF other than WSTP in
the analyzes for the firal equipment leak
staadards.

X Implementation cnd Compliance
Test Metbods

Comment: Commenters argoed that
the test mathods proposed forusein
datermining whether waste streams
conuhmht’hanmpmnom}y .
erganics are inappropriate primari
because they do not meascre volatile
organics. One commenter objected to
the use of weight percent when defining
“in VHAP service™ based on liquid

sample anslyses.

Response: The EPA recognized that
esch of the various test methods
proposed for determinming the organic
content of waste streams had limitations
sad that none was universally
applicable, The determination of subpart
BB applicability should not require
precise measurement of the 10 percent
total urganics by weight in most cases.
The EPA anticipates that most waste
streams wil! have an organic content
much lower or much higher than 10
percent. Furthermore, because the
regulation requires control if the organic
content of the waste stream ever eguals
of exceeds the 10-percent valne. EPA
believes that few owners or operators
will claim that & waste stream is oot

subject to the requirements of the
standard based an a sample analysis
with results near 10 percent. Therefore,
a precive measurement of waste stream
total organic content is not likely to be
needed to deiermine applicability of the
equipment leak standards.

¥ the facility does decide to test the
waste, the choice of the appropriate
method must be based on 2 knowledge
of the process and waste. The EPA has

a guidance document that
includes infosmation to aid TSDF
owners/operators and enforcement and
permitting persomnel in irmplementing
the regulations. Additional detait is
provided in the guidance document to
aid in choasing the most appropriate test
method. (Refer to “Hazardous Waste
TSDF—Technical Guidance Document
for RCRA Air Emission Standards for
Process Vents and Equipment Leaks"
EPA—150/3-80-21.}

In response to the commenters’
concerns that volatility of the waste
stzeans should be considared, the LDAR
prossisions of the regulation were

', changed to establish twe potentiak

levels of requiréd monitoring. Those
processes with the greater emission
potential sre designated to be in light-
liquid service and are required to
implement a more restrictive LDAR
program. Thoee pzocesses with a lesser
emission potentizl are designated to be
in hesvy-lignid service and are required
to implement a less restrictive LDAR
program, The determination of being in
light-liquid service iz based on the
concentration of organic components in
& waste whose pure vapor pressure
exceeds 0.3 kPa. This addresses the
commenters’ concerns that velatility of
the waste stream shoulfd be considered.
For the process vent portion of the
regulation, if an organic is present at the
vent, it is presumed to be volatile.
Therefore, volatility is considered by
virtue of where the determination of
applicability is made.

With reference to the usc of weight
percent when defining “in VHAP
service” [a term that has beerr dropped
from the promulgated regulations), EPA
believes that weight percentage is the
urnit of choice when the determination of
organic content is mada an a solid,
liquid, or sfudge waste. It is also
commonly associated with those types
of wastes. For gasecus streams that
exceed 10 percent organics by weighe,
the commenter’s point is well taken.
Volume fractions are more commonly
reported for gaseous streams. However,
it is not easter to calculate the volume
percent rather than weight percent.
Additional information on the
calibration standard used. the carrier
gas i the standard, and beth the

organic and otherinorganic gases in the
sample are required in both cases. For
simplicity. the units of the standard are
uniformly weigh? percent regardless of
waste type. ’

Implementation Schedule

Comunent: Several commenters .
objected to the time periods contained
in the proposed standards for
implementation schedules and
requested that EPA not dictate a step-
by-step schedule.

‘Response: The EPA agrees with the
comumenters that EPA should not dictate
step-by-step implementation schedules
for instailing the control devices and
closed-vent systems required to compiy
with these regulations because each
affected facility needs some flexibility
to budget funds, perform engineering
evaluations, and compiete construction.
Therefore, EPA has dropped the interim
dates in the schedule and retained anly
the fsial period of 2 years fram the

' promaulgation for completing engineering

design and evaluation studies and for
installing equipment. The final rules
require that all affected facilities comply
with the standards on the effective date:
howaevar, the rales allow up to 24
months from the promulgation date (i.e.
18 monihs aftas the effeciive date) for
facilitiss to comply if they are required
to instal} a control device and they can
document that installation of the
emission controls cannot reasonably be
expecied to be completed earlier.
Existing waste management units that
becomq mewly regulated units subject te
the prowisians of subpart AA oz BB
becaus: of a new statutory or cegulatory
amendment under RCRA (2.2. a new
listing ox identification of a hazardous
waste} will have up io 18 months after
the effective daie of the statutory or
regulatory amendments that render the
facility subject to the provisions of
subperis AA or BR to complate
instailation of the control device. New
hazardines waste management units
starting operation after the effective
date of aubparts AA and BB must meet
the staridards upon startup. This subjecs
is discussed further in section 0
Implementation. of this preamble. The
final standards require that both
permitted and interim status facilities
maintain the schedules and the
accompanying documentation in their
operating records. The implementation
schadule must be in the operating record
on the offective date of today’s rule,
which is 6 months after promuigat-on.
No provisions have been made in the
standards for extensions beyond 24
months after promulgation.
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Permitting Reqpirements

Comment: Several commenters
suggested that RCRA part B information
requirements be limited to the units
already included in the part B .
application. Units that musi comply with
this regulation because the facility is

. subject to R permit requirements for
other reasons should not be required to
be added to the part B permit
application, Other commenters objected
{0 statements in the preamble regarding
the role of the omnibus permitting
authority under RCRA section 3005(c)(3).
The commenters questioned the absence
of criteria for eatablishing when such -
authority would be applied to require
more stringent controls and argued that
authorizing permit writers to impose
more stringent controls based on
unenforceable guidance is nota
substitute for regulations.

Response: The EPA is aware that
extending specific part B information
requirements to those hazardous waste
menagement units that are not subject
to RCRA permitting but are located at
facilities that are otherwise subject to
RCRA permit requirements could resuit
in the need for those facilities to modify
RCRA permits or theirpart B .
applications. However, EPA believes
that extending the part B information
requirements to hazardous waste
management units not subject to RCRA
permilting is necessary to ensure
compliance with the subpart AA and
subpart BB standards.

The EPA also agrees that requiring a
modification of RCRA permits (and part
B applications) as part of this rule could
resuit in delays in processing and
issuing final RCRA permits. Therefore,
the final rules do not require facilities to
modify permits issued before the
effective date of these rules. Consistent
with 40 CFR 270.4, a facility with a final
permit issued prior to the effective date
is generally not required to comply with
new part 264 standards until its permit
is reissued or reviewed by the Regional
Administrator. Hazardous waste
management units and associated
process vents and equipment affected
by these standards must be added or
incorporated into the facility permit
when the permit comes up for review
under § 270.50 or reissue under § 124.15.
As previously noted, EPA intends to
propose to modify this policy in the
forthcoming Phase II rules such that
permitted facilities must comply with
the interim-status air rules.

Facilities that have obtained RCRA
interim status. as specified in 40 CFR
270.70 {i.e., compliance with the

' requirements of section 3010(a) of RCRA

pertaining to notification of hazardous

waste activity and the requirements of
40 CFR 270.10 governing submission of
part A applications), will be subject to
the part 265 standards on the effective
date. Interim status facilities that have
submitted their part B application prior
to the effective date of the regulation
will be required to modify their partB -
applications to incorporate today's
requirements.

The omnibus permitting authority of
8 270.32 allows permit writers to require,
on a case-by-case basis, emission
controls that are more stringent than

. those specified by a standard. The EPA

has a mendate to use this autharity for
situations in which regulations have not
been developed or in which special
requirements are needed to protect

human heaith and the environment. For .
example, this authority could be usedin

situations where, in the permit writers
judgment, there is an unacceptably high

_- risk after application of controls

required by an emission standard. This
aspect of the permitting process is
discussed further in section IX of this
preamble. The EPA is currently
preparing guidance to be used by permit
writers to help identify facilities that
would potentially have high residual

risk due to air emissions. The guidance

will include procedures to be used to
identify potentially high-risk facilities
and will include guidance for making a .
formal, site-specific risk assessment.

Recordkeeping and Reporting

Comment: Commenters asked EPA to
include a provision in the final
standards to provide for the elimination
of recordkeeping requirements that may
be duplicative of State or Federal
requirements for equipment leaks.
Commenters also asked whether TSDF
are subject to any notification

requirements if their waste stream is

less than 10 percent organics. :
Response: The EPA agrees that
duplicative recordkeeping and reporting
should generally be eliminated to the
extent possible. Because of the
difficulties in foreseeing all situations in
which this could occur, a provision to
this effect has not been added to the
final standards. However, when records
and reports required by States are
substantiaily similar, a copy of the
information submitted to the State will
generally be acceptable to EPA. When
similar records and reports are required
by other EPA programs (such as the
visual observations required for pumps
and valves associated with storage
tanks and incinerators), EPA suggests
that owners or operators of TSDF -
coordinate monitoring and
recordkeeping efforts to reduce labor
and costs. One set of records should be

maintained with emphasis on the more
detailed monitoring records required by
these standards. The EPA considers that
the monitoring required for equipment

~ leaks under these standards differs

significantly from the monitoring
required for ground water protection
purposes under other RCRA rules.
Howeven the monitoring and
recordkeeping programs can be
combined for efficiency.

There are no notification requirements
in the equipment leak rules for waste
streams that have been determined

. never to exceed 10 percent total

organics by weight.

VIL Summary of Impacts of Final
Standards

A. Overview of the Source Category

Hazardous waste TSDF are facilities
that store, treat, or dispose of hazardous
wastes. A TSDF may generate and
manage hazardous waste on the same
site, or it may receive.and manage
hazardous waste generated by others:

_'The EPA has conducted a number of
surveys to collect information about the
TSDF industry. The most recent of these
surveys, the 1988 National Screening
Survey of Hazardous Waste Treatment,
Storage, Disposal, and Recycling
Facilities, lists more than 2,300 TSDF
nationwide. Available survey data
further indicate that the majority (96
percent) of waste managed at TSDF is
generated and managed on the same site -
and idéntifies more than 150 different
industries, primarily manufacturing, that
generate hazardous waste.
Approximately 500 TSDF are
commercial facilities that manage
hazardous waste generated by others.

The types of wastes managed at TSDF
and the waste management processes
used are highly variable from one
facility to another. The physical
characteristics of wastes managed at
TSDF include dilute wastewaters
{representing more than 90 percent by
weight of the total waste managed).
organic and inorganic siudges. and
organic and inorganic solids. Waste
management processes differ according
to waste type and include storage and
treatment in tanks, surface

.impoundments, and wastepiles;

handling or storage in containers such
as drums, tank trucks, tank cars, and
dumpsters; and disposal of waste in
landfills, surface impoundments.
injection wells, and by land treatment.
In addition, hazardous waste may be
managed in “miscellaneous units” that

* do not meet the RCRA definition of any

of the processes listed above.
Hazardous waste may also be handled
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in research, development, and
demonatration units as described in 40
CFR 270.85.

‘The promulgated standards limit
arganic emissions from (1) hazardous
waste management unit process vents
associated with distiltation,
fractionation, thin-film evaporation.
solvent extraction, and air and stream
stripping operations that manage waste
with 10 ppmw or greater total organics
concentration, and (2) leaks from
equipment at new and existing
hazardous waste management units that
contain o contact us waste
streams with 10 percent or mors total
organics. The final equipment leak
standards apply to each pump valve,
compressor, pressure relief device,
sampling connection. open-ended valve
orline, or other connector
associated with the affected hazardous
waste management unit. About 1,400
facilities are estimated to be potentially

subject to the equipment leak standards *

(i.e.. TSDF managing hazardous waste
containing at least 10 percent organics).
Of these, 450 are estimated to have
procass vents subject to the vent
standards in subpart AA.

B. Use of Models in the Regulatory
Development Process

In estimating baseline (i.e.."
unregulated) emissions, emission
impacts of the regulatory options, and
coatral costs for the options for
equipment leaks, EPA made use of a
combination of analytical and physical
models of waste mansgement processes.
This approach was selected because
insulficient facility-specific data are
available to conduct a site-specific
characterization of the entire TSDF
industry. For example, the
physicalmodals of waste manugement

(or units) were used as

simplified representations of the
equipment component mix expected to
be associated with each particular
hazardous waste management process.
The model unit provides an estimate of
the number of pumps. valves, open-
ended lines, pressure ralief valves, and
sampling connections that are used in
the waste management process.
Although these modals cre not exact for
euch type of process, they provide a
reasonable approximation of what can
be expected on average: precise
equipmenit counts for each unit at cach
facility are not available.

Int the absence of sufficient site-
. specific data, EPA developed a model to
calculate nationwide health,
environmental, and cost impacts
associated with hazardous waste TSDF.
Details of the national impacts model
can be found in the BID, appendix D.

This national impacts madel was used
to estimate the nationwide impacts
necessary for comparison of the various
TSDF equipment leak emission control
options. The national impacts model is a
complex computer program that uses a
wide variety-of information and data
concerning the TSDF industry to
calculate nationwide impacts through
summation of approximate individual
facility resuits. Information processed
by the model includes resuits of TSDF
industry surveys as well as
characterizations and simulations of
TSDF processes and wastes, emission
factors of each type of management unit,
the efficiencies and costs of emission
control technologies, and exposure and
health impacts of TSDF pollutants. This
information is contained in several
independent data files developed by
EPA for uae as inputs ta the model.
These data files are briefly described
below. . )

Industry profile data identify the
name, location, primary standard
industrial classification (SIC) code,
waste management processes, waste
types, and waste volumes for each
TSDF. The industry data were obtained
from three principal sources: A 1986
National Screening Survey of Hazardous
Waste Treatment, Storage, Disposal,
and Recycling Facilities; the Hazardous
Waste Data Management System's.
RCRA part A permit applications; and
the 1881 National Survey of Hazardous
Waste Generators and Treatment,
Storage, and Disposal Facilities -
Regulated Under RCRA. The industry -
da4ta are used in the model to define the
location and the SIC code for each
facility and to identify the waste
management units at each facility as
well 22 the types and quantities of
waste menaged in each unit.

The hazardous waste characterization
consists of waste data representative of
typical wastes handled by facilities in
each SIC code. The waste data are
linked to specific facilities by the SIC
code and the RCRA waste codes
identified for that facility in the industry
profile. The waste characterization data
include chemical properties information
that consists of constituent-specific data
on the physical, chemical. and biclogical
properties of a group of surrogate waste
constituents that were developed to
represent the more than 4,000 TSDF
waste constituents identified in the
waste data base. The surrogate
categories were defined to represent
actual organic compounds based on a
combination of their vapor pressures,
Henry's law constants, and
bivdegradubility. The use of surrogate
properlies was instituted to compensate

for a lack of constituent-specific
physical and chemical property data
and to reduca the number of chemicals
to be assessed by the model.

The ¢mission factors data consist of
emission factors, expressed as
emissions per unit of waste throughput,
for each combination of surrogate waste
constituent and model waste
management pracess. Each model waste’
management process was, in effect, a
“national average model unit” that
represented a weighted average of the
operating parameters of existing waste
management units. The EPA's LDAR
model was used to develop emission
control efficiencies and emission
reductions for the TSDF equipment leak
emission factors used in the analysis.
This LDAR madal is based on the
Agency's extensive experience with
equipment leaks in the petrochemical”
and syrithetic organic chemical
manufacturing industries. ’

Incidence data consist of estimates of
annual cancer incidence for the
population within 50 km of each TSCF.
This information was developed using
EPA's Human Exposura Model, 1980
census data, and local meteorological
data summaries. Because some of the
data ussd in the national impacts model
are based on national average values
rather than actual facility-specific data,
maximum risk numbers generated by the
model are not considered to be
representative of facility-specific risks.

‘Maximum- individual risk has meaning

only at the facility level. Therefore, EPA
chose to useé another methodology for
estimating MIR for equiprhent leaks.
This is discussed further in section
VILE. ' ,

Data related to emission contrnl
technolngies and costs include -
information that describes control
efficiencies, capital investment, and
annual operating costs for each emission
control option that is applicable to a
particular waste management process.
These data were obtained through
engineering analyses of control device
operaticns and the development of
engineering cost estimates.

To make use of all of these data. the
national impacts model contains
procedures that (1) ideatify TSDF
facilities, their waste management
processes, waste compositions, and
annual waste throughputs: (2) assign
chemical properties to waste
constituents and assign control devices
to process units: and (3} calculate
uncontrofled emissions, emissions
reductions, control costs, and health
impacts. Results produced by the model
include, on & nationwide basis,
uncontrulled emissions, controlled
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_ emissions, capital investment costs,
annual operating costs, annualized costs
for cantrols, and annual cancer
incidence. As previously stated. these
nationwide values are obtained by -
summing the results of individual
facility analyses across all facilities.
The primary objective and intended
use of the national impacts model are to
provide reasonable estimates of TSDF
impacts on & nationwide basis. Because
of the complexity of the hazardous
waste management industry and the
current lack of detailed iriformation for
. individual TSDF, the model was
developed to utilize national average
data where site-specific data are not
available. As s result, the estimated
emissions and cancer incidence from the
model do not represent the impacts for a
specific individual facility. However.
with national average data values used
where site-specific data were missing,
EPA believes that the estimates are

reasonable on a nationwide basis and,

are adequate for decisionmaking.
C. Emission Impucts :
. Since proposal in February 1987, EPA
has reviewed all available site-specific
information and date on WSTF and
TSOF, much of which has only become
svailuble since proposal. For example,
EPA is conducting a multiyear project to
collect information on the Nation's
generation of hazardous waste and the
capacity available to treat, store. e
dispose of, and recycle that waste. The
initial phase of the project was the 1988
National Screening Survey of
Waste Treatment, Storage, Disposal and
Recycling Facilities, which identified
and collected summary information from

all hazardous waste treatment, storage, .

disposal, and recycling facilities in the
United States. The resuite of this
“Screeper Survey™ together with data
from other existing data bases (such as

the Hazardous Waste Data Management .

System’'s RCRA part A applications; the
National Survey of Hazardous Waste.
Generators and Treatment, Storage. and
Disposal Facilities Regulated Uader
RCRA in 1981; the Industry Studies
Database: a data base of 40 CFR 261.32
hazardous wastes from specific sources:
the WET Model Hazardous Waste Data
Base: and a data base created by the
1llinois EPA} were used to support the
development and analysis of these air
emission regulations for hazardous
wasta TSDF. Additional sources of data
on TSDF and waste solvent recycling
‘operations included EPA field reports on
hazardous waste facilities and -
responses to RCRA section 3007
information requests sent to a limited
aumber of both large and smail
favilities. Based on all of this

information, EPA has revised and .
expanded the impact analyies, including
estimates of emissions, risks, coats, and
the economic impact on small
businesses and on the industry as a
whole. ,

Using the revised impact analyses.
nationwide {unregulated) baseline
equipment leak organic emissions from
TSDF waste streams of 10 percent or
greater total organics are estimated at
28,200 Mg/yr. This estimate includes
equipment leak amissions from waste
solvent treatment facilities and from
othee TSDF with hazardous waste
management processes handling wastes

. with organic concentrations of 10

percent or greater. a total of about 1.400
facilities. The bases for these estimates
are contained in the BID, appendix D.
Mationwide {unregulated) organic,
emissions from process vents at about
450 TSDF with solvent recovery
operations range from 300 Mg/yr (based
on lower-bound emission rates) to 8,100

Mg/yr (based on upper-bound emission

rates). This wide emission range occurs
because of variations in primary
condenser recovery efficiencies and the
use of aecondary condensers at some
sitzs. The lower-bound rate represents
high recovery efficiencies at all
facilities, and the upper-bound rate
represents low recovery efficiencies at
all facilities. Actual nationwide
emissions should fall between-these’

values:

With the implementation of the
standards, nationwids TSDF equipment
leak emissions will be reduced to sbout
7,200 Mg/ yr: nationwide organic
emissions from process vents will ba
reduced o & range from 270 Mg/yr _
(lower-bound emission rates) to 800 Mg/
yr {upper-bound emission rates).

D. Ozone impacts

Reductions in organic emissions from
TSDF sources will have a positive
impact on human health and the
environment by reducing atmospheric
ozone formation as a result of
reductions in emissions of ozone
precursors, primarily organic
compounds. Ozone is a major problem
in most larger cities, and EPA has
estimated that more than 100 million
people live in areas that are in violation
of the ambient ozone standards. Ozone
is a pulmonary irritant that can impair
the normal functions of human lungs.
may increase susceptibility to bacterial
infections..and can resuit in other
detrimental health effects. In addition,
ozone can reduce the yields of citrus,
cotton, potatoes, soybeans, wheat,

wildlife. Because TSDF organic :
emissions account for about 12 percent
of total nationwide organic emissions
from stationary sousrces, today's rules
will contribute to a reduction in ozone-
induced health and eavironmental .
effects and will assist in attainment and
maintenance of the ambient air quality
standards for ozone. Table 1
summarizes the emissions and health
risk impact estimates.

Ozone precursors and
chioroflucrocarbons, whose emissions
will be reduced by this rulemaking, are
both considéred greenhouse gases (i.e.
gases whose accamulaticn in the
atmosphers has been related to global -
warming]). Although the regulation’s
direct impact on global warming has not

. been quantified, the direction being

spinach, and other crops. and can cause

damage to conifer forests and a
reduction in the fruit and seed diets of

taken is a positive one. Implementation
of these rules will reduce tropospheric
ozona, which contributes to global

: .
E. Health Risk Impacts

Humag health risks posed by
exposure to TSDF air emissions are
typically quastified in two forms:
Annual cancer incidence and MIR.
Annual cancer incidence is the
estimated number of cancer cases per
year due to exposure to TSDF emissions
nationwide. The MIR, on the other hand,
represents the potential risk to the one
hypothetical individual who lives
closest to a reasonable worst-case TSDF
for a lifetime of 70 years. The MIR is
derived from modeling a reasonable
worst-case scenario and is not based on
actual measurement of risk. It is not
representative of the entire industry.
and. in fact, may be experienced by few,
if any, individuals. As explained in
appendix B of the BID, there are great-
uncertainties in both thess types of
heslth risk estimates. These two heaith
risk forms were used as an index to
quantify heaith impacts related to TSDFP
emissions and emission controls. As
discussed in section VLD., an
equipment-leak-specific, emission-
weighted unit risk factor of 4.5x107¢
{ug/m3)~* was used to estimate the
nationwide annual cancer incidence and
the MIR of contracting cancer
associated with TSDF equipment leak
organic emissions. See appendix B of the
BID for a detailed analysis of the health -
risk impacts.

At proposal, order-of-magnitude
heaith impacts were estimated for
cancer risks from exposure to organic
air emissions from WSTF and TSDF.
The Human Exposure Model (HEM) was
used to calculate the magnitude of risks
posed by WSTF at both typical and
maximum emission rates. Based on an
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estimated urban/rural distribution, EPA
selected six WSTF to represant the
nationwide WSTF industry in
petforming the risk assessment. Using
the results of the analysis of these
“typical” facilities, health impacts were
extrapolated to all WSTF and TSDF in
general to provide nationwide estimates.
' In the revised health impacts analysis
for the final rule
incidance and MIR were aguin used to
quantify health impacts for the control
alternatives for procass vents and
equipment leaks. However, in this
followup analysis, the HEM was run
using site-specific data on facility waste
throughputs, emission rates,
maeteorology, and population density for
each WSTF and TSDF nationwide
{dentified in the various data bases.
The facility-specific information was
obtained from three principal sources,
Wastes quantity and solvent recycling
data were taken from the 1986 National
Screenear Survey; waste managenient

processing schemes and waste types
managed in each facility were based on
the Hazardous Waste Data Management
System’s (HWDMS) RCRA part A
applications: the National Survey of

" Hazardous Waste Generators and

Treatment, Storage, and Disposal
Facilities Regulated Under RCRA in
1981 (Westat Survey); and the 1986
National Screener Survey.

In revising the methodology applied in
assessing cancer risks, EPA conducted
facility-specific HEM computer runs for
nearly all of the 448 WSTF that .
reported, in the 1988 National Screener
Survey, recycling and/or reuse of
solvents and other organic compounds
(i.e., TSDF expacted to have the
specified process vents) and for each of
the more than 1,400 TSDF in the industry
profile of 2,300 TSDF that were
determined to manage wastes with at
least 10 percent organic content. These
HEM results were used to estimate
nationwide cancer incidence for both

TSDF equipment leaks and process
vents.

The nationwide annual incidence
resulting from uncontrolled TSDF
equipment leaks is estimated at 1.1
cases of cancer per year. Based on the
estimated lower-bound emission rates,

- the nationwide cancer incidence from

uncontrolled process vents is 0.015 case/

‘yr. Based on the upper-bound emission

rate, the incidence from process vents is
0.38 case/yr. With the application of the
final process vent standards, based on
lower-bound emission rates, the annual
cancer incidence will be reduced to
0.001 from 0.015 case/yr. Based on
upper-bound emission rates, annual
incidence will be reduced to 0.027 case/
yr from 0.38 case/yr. With the
implementation of the LDAR programs
for equipment leak emissions, the
annual cancer incidence associated with
fugitive emissions will be reduced to
about 0.32 case/yr.

TABE 1. SUMMARY OF NATIONWIOE ENVIRONMENTAL AND HEALTH RISK IMPACTS OF TSDF AR EMISSION REGULATIONS

Nsgionwide emissions, Mg/ | Anmual incidence *, cases/ | Maximum individual nak ©
w. y
ESDF source caseqory U
: Uncon- Uncon. Controited
wodag | ConwoMled | NESE | Controked | irclied
Procees vents & ' :

Lower botsd 200 270 a0.018 0.00% 3Ix10° 2x10°¢
Upper baund 4,100 900 .28 0027 83 10°¢ 4% 10~
Equpment lesks. 7.200 .14 0.32 Sx 10~ txi?

o Anruad incidencly and MR ace based on A eeniesi

CONGINSErs OO SOME DIITINY CONGENseT venta.

*The lower and UPEEr-DOUN DIOCESE vent GMEsKON sstmates retiect the range of primary

The HEM results were also used to
estimate the MIR for process vents. For
estimates of MIR associated with TSDF
equipment leaks, « separate
maethodalogy was used for reasons
discussed balow.

There are three major problems in
applying the methodology used to
eatimate cancer incidence; a nationwide
value, to estimate MIR from equipment
Ioaks, a site-specific value. The first
problem concems the emission :
estimation technique. Equipment count,
and not the amount of waste handled. is
the major determining factor for
cmission estimates from equipment
laaks. Equipment counts do not double
or triple accordingly as throughput is
incressed. Because the size of the model
plant (and thus the equipment count)
assigned to a waste management
process was based on the amount of
waste handled, emissions from
equipment leaks will be overstated for

larger facilities and understated for
smaller facilities. This averagesoutona
nationwide basis, but individual facility

waiohited ge unit riak facior for TSOF.

estimates are not considered accurate
for estimates of MIR.

The second problem deals with the
waste compasitions and forms (e.g.,
wastewater and concentrated organics)
attributed to each RCRA waste code
{e.g.. FOO1). A waste code may involve
wastes in several forms. The
determination of impacts was based on
the national avarage waste form
distribution for each particular waste
cade occurring at each facility. For
example, if on average across the
Nation, a particular organic waste
solvent appears as an aqueous wasie
(very dilute organics) 20 percent of the
time, as a sludge 50 percent of the time,
and as an organic liquid 30 percent of
the time, those percentages were applied
to every facility that was identified to
handle that type of waste regardless of
the actua] percentages of waste form
found at the facility. In some cases, this
resulted in larger facilities being
assigned a much greater percentage of
an organic liquid form than would
actually be the case. Again, this

condensers’ removl afficvencies and the use of secondusy

averages out on a nationwide basis. but
for site-specific estimates such as MIR
more refined determinations are
requirexl. ’

The third problem with using the HEM
for equipment leaks is that the HEM
does not model area sources directly: it
collocales all emission sources at one
central point and models the emissions
a8 poin( sources. This is appropriate for
estimatis for pracess vents that are
actual point sources, but not for
equipmant leaks. A typical TSDF would
have several hundred equipment
components with the potential for leaks
that couild be located over the entire
facility area. .

In estimating MIR for equipment
leaks, EPA based its hypothetical, |
reasonable worst-case facility, in large
part, on an actual facility. The EPA was
able to characterize the facility in
sufficient detail that dispersion
estimates could be generated using a
true area source dispersion model. This
was pousible because more detailed
site-specific information has become
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available on a limited basis since
proposal. The preliminary results of a
multiyear project to collect information
on the Nation's generation of hazardous
waste and the capacity available to
treat, store, dispose of, and recycle that
waste were used as the basis of the
analysis. In the survey, all active
treatment, storage, disposal, and
recycling facilities (TSDR) were sent a
detailed package of questionnaires
appropriate to the processes they
operate. The completed questionnaires
were reviewed for technical accuracy:
after independent verification, the
information collected was entered into a
complex data base. The TSDR survey -
questionnaire responses contain the
most detailed up-to-date nationwide
information regarding the hazardous

waste management technologies each _

facility has on site. For each facility.
detailed information is available in the
data base, including facility area,
numbers of hazardous waste
management units by process type (i.e,.
number of surface impoundments.
incinerators, recycling units), anaual
throughput by process unit, and types of
waste (i.e.. RCRA waste codes) .
managed by each unit at the facility. -
The availability of this information in
computerized format made it possible to
use the TSDR survey data base to
identify facilities that represent the
population of worst-case facilities with
regard to equipment leak emissions and
the potential for high MIR values. A
detailed discussion of the heaith impacts
rhethodologies is presented in appendix
B of the BID. T

The MIR estimate was made first by
screening detailed TSDR Survey data for
more than 1.400 TSDF to identify the
facility that has the highest potential
equipment leak emissions and the .
highest potential for thesa emissions to
result in high ambient air concentrations
{i.e.. high emissions on a small facility
area). Next, it was assumed that this
facility handies hazardous wastes that
have carcinogens with an emission-
weighted potency equal to that of the
nationwide average and that an
individual was residing at the shortest
distance from the TSDF management
units to the nearest apparent residence.
The highest annual-average ambient
concentration, resulting from this high
emission-rate facility, predicted to occur
- at the residence nearest the {acility was
then determined by dispersion modeling.
‘The Industrial Source Complex Long-
Term (ISCLT} dispersion model was
used in the equipment leak MIR analysis
to model the worst-case facility as a true
area source with the actual facility area
of about 1 acre as input. The highest

“of the BID, EPA 450/3-89-009,

annual average out of the resuits of 3
years of meteorological data modeled
for each of the eight cities used to
characterize nationwide meteorology .
was selected for use in the MIR
calculation. Thus, this MIR estimate is
considered a reasonable worst-case
estimate for the industry and should not
ba interpreted to represent a known risk
posed by any actual facility in the
industry.

The MIR resulting from TSDF baseline
{or uncontrolled) equipment leak
emiasions is estimated at 51077 i.e.. 8
chances in 1,000. Based on the estimated
lower-bound emission rates for process
vents, the MIR for uncontroiled process
vents is about 3 chances in 100,000
{3X10°%; based on the u
emission rate, the MIR is 81074
Because of the uncertainties inherent in
nationwide emission and risk estimates
that must characterize the many
different constituents present in a
variety of TSDF operations, EPA
considered the upper-bound estimates in
its decisionmaking.

- With the application of the final -
process vent standards, based on lower-
bound emission rates, the MIR will be
reduced to 2x10~¢ from 3X107% Based
on the upper-bound emission rates, the
MIR will be reduced to 4x10°° from
8107 With the implementation of
control requirements for equipment leak
emissions that include monthly LDAR

. requirements for pumps and vaives,

caps for open-ended lines, closed-purge
sampling, and rupture discs for pressure
relief devices, the MIR associated with
fugitive emissions will be reduced to
about 1Xx 1073 from 5Xx10°% Appendix B

presents a
detailed axplanation of the derivation of
these risk estimates. -

The MIR estimate for equipment leaks
is sensitive to several factors. Emissions
are the most obvious factor controlling
risk. The facility associated with the
reported MIR for equipment leaks is one
of the highest emitting TSDF in terms of
equipment leaks, in the upper 90.5
percent for potential equipment leak
emissions. If the analysis were to use
the 85-percentile emissions (i.e. 85
percent of the TSDF nationwide have
lower equipment leak emissions than
this value), then MIR would drop from
131073 to 510" * with all other factors
held constant.

Another factor affecting the MIR
estimates is area of the emitting source.
For thesa types of sources, risk is
inversely proportional to the area of the
emitting source. For example, given -
equal emissions, a facility located over
10 acres generally poses less risk than a

facility on 1 acre. For the facility

‘pose significantly less

presenting the highest risk in this rule.
the MIR would drop from 1X10"%to
2X10~*if 10 acres were used in the ‘
estimate rather.than 1 acre. It should .
also be pointed out that for the more
than 1.400 TSDF surveyed in the EPA
1987 TSDR Survey, the median facility
area was greater than 50 acres.
Distance to the nearest resident is
another key variable in the risk
estimate. The actual distance to the
nearast residence (L.e.. 250 ft} for the
worst-case facility was used in
calculating the reported MIR value;
however, the median distance in a
random sample of distances to the.
nearest residence reported in a survey
of the hazardous waste generators was

“ 1,000 ft. If this median distance were

used in the estimate, even with the high
emissions and the small area, the
maximum risk value would drop from
1102 to 2X 10" Meteorology is also a
factor; the worst-case dispersion was
used in the reported estimate. If an
avesage case were used, then risk would
drop to 8% 10 * with all other factors

- held constant.

As the above examples show,
facilities with anything other than the
combined worst-case factors would
risk than the MIR
reported for equipment leaks. The MIR
estimates presented are, for the most
part, based on worst-case or
consarvative assumptions; the one
exception is the weighted-average
cancer potency value, or unit risk factor
{URF), used. Tha EPA believes it is
unreasonable to make all worst-case
aasumptions for a single facility.
However, because of the overail
conservative nature of the analysis. for
the industry as a whole, the vast
majority of TSDF would pose
significantly lower risk from equipment
leak emissions than the reported
reasonable, worst-case value.

F. Cost Impacts

The EPA developed a detailed
estimate of the total capital investment,
annual operating costs, and total annual
costs of each emission control
technology applied to each affected
waste management unit. Total capital
investment represents the total original
cost of the installed control device.
Total annual cost represents the total
payment each year to repay the capital
investment for the control device as well
as to pay for the control device {or work
practice) operating and maintenance
expenses. The costs of attaining the 95-

- percent control or emiasion reduction for

process vents are based on the use of
condensers to control process vent
streams for which condensation is
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technically feasible and on the use of

carbon adsorption systems to control

the remaining procass vent streams
subject to the regulations. Because site-
specific information was insufficient to
determine which facilities could apply
condensers rather than carbon
adsorbers induatry-wide, upper- and
lowasr-bound cost estimates were
generated for process vent controls. The
up cost estimates are based
on the .‘gfmﬂm&mﬁr&
regenars a systems
would be required to control pracess
vents at all facilities with emissions
above the emission rate limit. Similarly,
the lowen-bound cost estimate is based
on the assumption that condensers
could be uzed to control process vents at
all facilities with emissions above the

+ emission rate imit. .

The nationwide capital investment
and total annual cost of implementing
the requiremants of today's rule for
procsss vent controls are estimated at
$24.8 million and $12.9 mitlion/year,
respectively, for the upper-bound case.
For the lower-bound case, capital
investment is $1.5 million and total
annual costs represent a small savings
of $70.000/yr. Thes¢ costs are based on
an Industry profile that includes 73 large
recycling facilities and 167 medium-
sizad recycling facilities, The more than
200 small recycling facilities are not .
included in the cost estimates because
they are projected not to have to instaill
additional controls to meet the facility
emission rate limit. ‘

The capital investment and total
annual coats of controlling TSDF
equipment leak emissions with the
LDAR program together with some
equipment specifications are estimated
at $126.6 million and $32.9 million/yr.
mgec