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1.0 INTRODUCI'ION 

This manual provides permit writers from Environmental Protection Agency (EPA) 

Regional and state environmental p~otection offices with guidance on revie"'.ing permit 

applications and establishing permit conditions for miscellaneous units under Subtitle C of the 

Resource Conservation and Recovery Act (RCRA). The manual gives permit writers guidance on 

minimum information requirements for permit applications for miscellaneous (Subpart X) units, 

criteria for evaluating submissions by permit applicants, guidance on issuing notices of deficiency 

(NOD) for Subpart X permit applications, and guidance on developing permit conditions based on 

information submitted by permit applicants. This manual also is intended to provide a 

background and explanation of the intent of the provisions for permitting Subpart X units that are 

set forth in Title 40 of the Code of Federal Regulations (CFR) Part 264 Subpart X and 

requirements for submission of information by Subpart X permit applicants, set forth in 40 CFR 

270.23. 

The manual consists of seven sections and eight appendices. This section is intended to 

orient the permit writer by presenting the statutory, regulatory, and policy history concerning 

permitting of Subpart X units. Section 2 is an overview of the permitting process in general. with 

emphasis on issues of particular importance with regard to Subpart X units. Section 3 contains 

information on reviewing permit applicants' descriptions of Subpart X units. Section 4 provide1 

the permit writer with information on reviewing environmental assessments that are unique to 1he 

Subpart X permitting process, including minimum completeness requirements for permit 

applications, relevant evaluation- criteria, and guidance on developing permit conditions based on 

information submitted "in environmental assessments. Section S provides permit writers with 

guidance on reviewing information submitted by permit applicants on waste characterization and 

treatment effectiveness. Section 6 describes criteria for applying ex.iSting standards for 

conventional hazardous waste management units to Subpart X units. _Finally, Section 7 providt1 

information for evaluating provisions concerning closure and post-closure in Subpart X permit 

applications. Within the first seven sections of the document, the term •section• refers to any of 

the seven major components of the guidance manual excluding the appendices, and the term 

"subsection• refers to any subdivision of these major components. 

The first seven sections of the guidance manual are organized to allow permit writer~ r.1 

first gain a basic understanding of the permitting process under Subpart X, and then to gradul·' · 

progress to more difficult issues concerning the Subpart X permitting process. Sections 1 and ~ · 
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the guidance provide the permit writer with a general orientation to the major issues associated 

with Subpart X permitting; these sections will be of the most assistance to less experienced permit 

writers. Section 3 builds on the information presented in the first two sections by presenting 

information to aid the perm.it writer in evaluating a permit applicant's description of a Subpart X 

unit. Section 4 then provides the permit writer with information on the difficult task of 

evaluating environmental assessments required under Subpart X. Finally, Chapters S, 6, and 7 

provide the permit writer with information on evaluating submissions by permit applicants 

concerning treatment effectiveness, establishing permit conditions based on other Subparts of 40 

CFR Part 264, and evaluating submissions by Subpart X permit applicants with respect to 

requirements for closure and post-closure, respectively. 

The appendices to the guidance manual are intended to provide the permit writer with 

additional tools and examples that will increase understanding of the Subpart X permitting 

process. Appendix A .is a bibliography of references to aid the permit writer in making some of 

the determinations discussed in the first seven sections of the manual. Appendix Bis a sampling 

and analysis guidance that provides case studies that illustrate many of the problems associated 

with issuing a Subpart X permit. Appendix C consists of two case studies that involve the review 

of two permit applications for open burning and open detonation (OB/OD) units. Appendix D 

provides example reviews of air assessments for two OB/OD units. Appendix E is a guide for 

treatment and disposal methods that provide alternatives to open burning and open detonation of 

·'!renergetic (that is, propellant, explosive, and pyrotechnic) compounds. Appendix F includes the 

document, Compendium of ORD and OSWER Documents Re/el/ant to RCRA. Corrective Action. 

EPA, 1992, which may assist permit writers in reviewing environmental assessments submitted as 

part of Subpart X. permit applications. Appendix G is a memorandum of understanding between 

the Occupational Safety and Health Administration (OSHA) and EPA regarding worker health and 

safety. Finally, Appendix His a copy of the draft Chapter l l to the SW-846 (Test Methods for 

the EvaluaJion of Solid Waste-. Plrysical/Chemica/ Methods. EPA, 1986) which deals with quality 

assurance and quality control methods for saturated and unsaturated zone monitoring. 

This guidance manual is part of an overall guide to the permitting of Subpart X units. The 

guide also contains two other documents. The first document is a permit writer•s checklist 

designed to provide a quick reference to the minimum requirements for Subpart X permit 

applications. The second document is a model permit for a Subpart X unit that treats energetics: 

the model is designed to illustrate some permit conditions for a Subpart X unit. 
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The remainder of this section provides a history of the development of the Subpart X 

permitting pro9ram, including the development of the Subpart X regulations and a summary of 

policy decisions made to date with respect to permitting of Subpart X units. 

1.1 REGULATORY BACKGROUND FOR THE PERMITrING OF SUBPART X 
UNITS 

EPA originally developed regulations for permitting -Subpart X units because of problems 

with RCRA Subtitle C regulations that made it difficult to permit certain types of hazardous 

waste management units. The problems were primarily that the regulations for permitting 

hazardous waste facilities specified permitting standards only for a finite group of hazardous 

waste management units and did not have the flexibility to allow permitting of certain types of 

units. Such facilities included those that (1) use·d certain innovative technologies and (2) had 

obtained interim status under the original r~gulations for interim status facilities as physical, 
. . ~ -

chemical, or biologi~ treatment units under the provisions of 40 CFR Part 265 Subpart Q, or as 

thermal treatment units under the provisions of 40 CFR Part 265 Subpart P. 
. . . -

To address this gap in the regulations for permitting hazardous waste facilities, EPA used 

its general rulemaking authority for treatment, storage, and disposal facilities, as defined in 

Section 3004(a) of RCRA, to propose regulations for the permitting of a new gr9up of units 

referred to as miscellaneous units. The proposed regulations, published on November 7, 1986, 
- - -

proposed a series of approaches for permitting ·miscellaneous units, including design and operating 
- . . . - . 

standards, technical performance standards, containment standards, and facility-specific risk 

assessments. EPA requested comments on the applicability of these approaches to miscellaneous 

units. 

After careful consideration of those approaches and review of public comments recei .. ·td 

on the proposed rule, EPA promulgated final permitting standards for miscellaneous units at 5~ 

FR 46946 (December 7, 1986). The regulations, most of which were promulgated in 40 CFR PJrt 

264 Subpart x. defined miscellaneous units as those that did not meet the definitions of other 

types of units, such as containen, tanks, surf ace impoundments, landfills, waste piles, land 

treatment units, and incineraton. The regulations incorporated an approach that consisted of J 

combination of the approaches described in the proposed rule. EPA felt the combination 

approach was necessary because flexibility was needed to develop permit conditions for a wiJt 
. . -

array of miscellaneous units, many of which employ new technologies and innovations and Jrt 
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operated much differently from conventional hazardous waste management unia. The major 

provisions of the Subpart X regulations published on December 7, 1986 were: 

r ·~" 

• Environmental performance standards (40 CFR 264.601) - These 
regulations require owners or operators of miscellaneous units to conduct 
environmental assessments to determine the impact the operation of their 
unit will have on the air, surface water, wetlands, surface soils, ground 
water, and the subsurface environment. 

• Monitoring, analysis, inspection, response, reporting, and corrective action 
requirements (40 CFR 264.602) - These regl.llations require owners or 
operators of miscellaneous units to coo.duct monitoring and inspections 
necessary to comply with the general facility standards for conventional· 
hazardous waste manageme!lt units and the environmental performance 
standards described above and to take corrective measures, if necessary, to 
remedy problems detected as a resul_t of such monitoring and inspections. 

• Post-closure care requirements (40 CFR 264.603) - These regulations 
require owners and operators of miscellaneous units that are disposal units 
(or treatment or storage units that cannot be closed to meet the closure 
performance standard under RCRA Subtitle C) to comply with all relevant 
requirements for post-closure that apply to land disposal units under 
RCRA Subtitle C, including submission of a post-closure plan, and-to 
comply with the requirements of the environmental performance standards 
during closure. 

• Specific Part B information for miscellaneous units (40 CFR 270.23) -
These regulations require owners or operators of miscellaneous units 
seeking a permit under RCRA Subtitle C to submit information, as part of 
a hazardous waste permit application, regarding the following: a detailed 
description of the miscellaneous unit; detailed hydrologic, geologic, and 
meteorologic assessments to demonstrate compliance with the 
environmental performance standards; information on potential pathways 
of exwsure of human and environmental receptors to releases of hazardous 
waste or.hazardous constituents from the miscellaneous unit; a 
demonstration of the treatment effectiveness of any miscellaneous unit that 
is a treatment unit; and any other information deemed by EPA necessary to 
determine compliance with the environmental performance standards. 

EPA has made some changes in the definition of miscellaneous units since the original 

regulations for Subpart X units were published in 1987. For example, the final rule for boilers 

and industrial furnaces (BIF) at S6 FR 7134 (February 21, 1991) modified the definition of the 

term incinerator to include plasma arc furnaces and infrared furnaces, two types of units _that 

previously were regarded by EPA as Subpart X units. The BIF rule also clarified that sludge 

dryers are miscellaneous units, provided they do not meet the requirements for the wastewater 

treatment unit exemption, as defined in 40 CFR 260.10. The BIF rule also clarified that carbon 
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regeneration units are miscellaneous units, whether or not they use controlled flame combustion. 

(Permit writen are cautioned that these provisions were issued under RCRA authority, which 

means that they do not take effect in an authorized state until that state adopts them.) In addition, 

a ~echnical correction notice to the BIF rule at 57 FR 38558 (August 25, 1992) has clarified that all 

plasma arc and infrared units may not be easily regulated as incinerator (for example, the unit 

may not have .an afterburner) and that such units can be permitted as Subpart X units on a case

by-case basis. Finally, the definition of Subpart X units probably will continue to change, as 

necessitated by experience in permitting miscellaneous units and the continued emergence of new, 

innovative technologies • 

1.l . GENERAL POLICY GUIDANCE FOR PERMITTING OF SUBPART X UNITS 

The minimum environmental requirements for Subpart X permit applications are not unit

specific, because they must apply to a wide. range of units and because they must be flexible, 

particularly when units using emerging technologies are permitted. This lack of specificity has 

spawned a number of policy issues that are being addressed by a special EPA Subpart X permit 

writers workgroup. These issues include: 

• Applicability of the Subpart X permitting standards 

• General permitting concern." for Subpart X units 

• Minimum requirements for Subpart X units 

• ~in~~um. requirements for air assessments 

• Requirements for sampling, monitoring, and analysis for Subpart X units 

• Risk assessments for Subpart X units 

• Additional information requirements for Subpart X units performing 
treatment 

• Requirements for closure and post-closure for Subpart X units 

• OB/OD units on active impact ranges 

The remainder of this section discusses the current status of and provides available guidance on 

the is5ues being addre5sed by the Subpart X workgroup. 
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t.l.1 Appllcablllty of the Subpart X Permitda1 Stodanll 

Permit writers may be confronted with the fallowing issues regarding the applicability of 

the Subpart X permitting standards: 

• How do the exemptions in 40 CFR Parts 264 and 270 apply to Subpart X 
units? 

• What are the criteria for deciding whether to issue a permit under Subpart 
X or under ano~her Subpart of Part 264? 

• Can a unit receive permits under more than one subpart of 40 CFR Part 
264?. 

• What are the criteria for d~ciding whether to issue an Research 
Development, and Demonstration (RD&D) permit or a Subpart X permit? 

• What are the criteria for deciding whether to issue an emergency permit or 
a Subpart X permit? 

Units that are exempt from regulation under 40 CFR Parts 264 and 270 are not subject to 

Subpart X permit requirements. For example, a carbon regeneration unit that meets the definition 

of a wastewater treatment unit is exempt from regulation under 40 CFR 270.l(c). 

Whenever possible; when owners or operators submit applications for a Subpart X permit, 

the unit should be permitted as another type of hazardous waste management unit under other 

Subparts of Part 264. Permits should be issued under Subpart X only for units that do not meet 

the definitions of other types of units set forth in 40 CFR 260.10. For example, a unit that 

performs chemical treatment and that also meets the definition of a tank should be permitted as J 

tank, rather than as a miscellaneous unit. 

- . '... . ·~.-. 

Whatever decision is made regarding the permitting of a unit, whether under Subpart .X .1r 

otherwise, only one permit should be issued to the unit. For example, an indoor storage unit thJt 

resembles a waste pile should be permitted either as a waste pile or as a miscellaneous unit~ but 

not as both. In addition, shredders that manage hazardous wastes may be regulated as Subpart x 
units or as ancillary equipment to other units. To be regulated under Subpart X, a shredder· muH 

be used (I) to shred a container containing a hazardous waste and (2) to perform treatment on r~t" 

waste. Standalone shredders that meet these criteria will be regulated as Subpart X units. 
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However, a shredder unit may be regulated1 as ancillary equipment if it is directly associated with 

another unit, for example, a hazardous waste incinerator. 

Although only one permit should be issued to a unit being considered for a Subpart X 

permit, the Agency may issue Subpart X permits that specify requirements drawn from other 

subparts. For example, for a unit that rec:uires containment, a permit writer might decide to 

require an owner or operator to provide a double.;.liner and leachate collection system similar to 

that required for landfills under 40 CFR Part 264 Subpart N. 

The Subpart X standards do not supersede or replace any requirements in any other 

Subparts of Part 264. For example, container storage areas at permitted facilities are required to 

have containment. An owner or operator cannot evade this requirement by seeking a permit 

under Subpart X. 

Small-scale, experimental units may. be permitted under. the RD&D permitting procedures 

stated in 40 CFR 270.6S. However, the RD&D permit does not apply to larger units, because the 

procedures for RD&D permitting are amenable only to trial units. Larger, nonexperimental 

treatment processes can be permitted as Subpart X units. Laboratories can be permitted under 

Subpart X even when a broad range of treatment activiti~·are proposed. This circumstance 
' 

remains the case until the Agency develops in Part 264 technology-specific standards for 

laboratories. 

It is established in ~ CFR 270.l(c)(J) that actio~ ~en to remove a threat of imminent 

discharge or to respond to a release of hazardous waste do not require a permit. For example, a 

local,emergency coordinator may remove and treat an explosive device without getting a permit 

because such an action would be taken in response to a threat of discharge. 

Should there be any question about the exempt or nonexempt status of an action m, remo~t 
a threat of an imminent discharge or respond to a hazardous waste release2, the RCRA emerge no 

permit regulations at 40 CFR 270.61 can be applied to handling activities. As the rules provide. 

1 Shredders that shred containers defined as empty under 40 CFR 261.7 are generally not 
regulated. 

:a See memorandum to the Bureau of Alcohol, Tobacco, and Firearms (BATF) on emergen..:• 
treatment in the bibliography of references included as Appendix A to ·this guidance manull 
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~ emergency RCRA permit can be issued by an EPA Regional office or by an authorized state 

(that is, if the state offers such a permit) by telephone or in writin1. Such permits may be issued 

when the Region or state finds that an imminent and substantial endangerment .to human health or 

the environment exists, according to the provisions of 40 CFR 270.61. The permit can cover 

treatment, storage, and disposal of hazardous waste. If necessary, transportation also can be 

authorized by a provisional identification number, obtainable by telephone. However, emergency 

permits should not be issued to facilities that perform routine or systematic treatment or handling 

of such hazardous waste. 

1.2.2 General Permltdn1 Concerns (or Subpart X Units 

This section provides permit writen with guidance on policy for the permitting of all 

Subpart X units and provides guidance on permit conditions that should be included in all permits 

issued under Subpart X authority. 

1.l.l.1 Loss of Interim Status (LO~S) and Appllcablllty of the Nonmber 8, 1992 
Permittlna Dead.llae to Subpart X Facilities 

Facilities with Subpart X units are subject to the same permitting deadlines as 

conventional hazardous waste management units. These deadlines are found in Section 3005(cj of 

RCRA. Under these deadlines, an owner or operator must submit a complete Part B permit 

application covering all units identified.on the facility's Part A permit application as of November 

8, 1992, if the facility is to retain interim status after November 8, 1992. These deadlines also 

stipulate that permit writers. by November 8, 1992 should have made a permit determination -

including permit issuance at permit denial -- on all units identified in Part B permit applications . . . . . - . 

received by Novem_ber a .. 1~2 •.. Permit writers should note that any permit determination made 

on a permit application.may ~e. the form of a partial perm.it, because the permit determination 

only has to cover units operating under .interim status on NQvember 8~ 1984. For example, if a 

facility had obtained interim status for container storage in 1980, but also hid a Subpart X unit 

that became eligible for interim status in 1990 (for example, as a result of the wastes being trearl"J 

becoming subject to regulation as a result of the toxicity characteristic (TC) rule), the permit 

writer would have been required to make a permit determination only on the container storage 

area, and not the Subpart X unit, by November 8, 1992. 
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Permit writen should be aware that applicability of the permit determination deadlines in 

Section 300S(c) of RCRA is limited to applications that are complete as of November 8, 1988. For 

Subpart X uni~ a complete permit application includes all the general information requirements 

for permit applications in 40 CFR 270.14 and specific information requirements for Subpart X 

units in 40 CFR 270.23. If a facility had submitted a permit application for a Subpart X unit 

prior to November 8, 1988, but the application wu incomplete, the permit writer may revoke th~ 

facility's interim ~tatus, or address deficiencies using NODs and continue to allow the facility to 

operate. 

Permit writers also may allow facHlties that have submitted permit applications iate (thu 

is, after November 8, 1988) to continue to operate after November 8, 1992, if it is felt that 

requiring the facility to close would pose a greater threat to human health or the environment than 

allowing the facility to continue to operate through the use of a compliance -order under Section 

3008(h) or 3008(a) of RCRA, or other comparable state enforcement authoiity. These facilities 

will have lost their interim status, but will be allowed to continue to operate as if they had interim 
. . .... · 

status. An example of this situation would be a case where a f acilitY conducts open detonation of 

energetic wastes that are unsafe to transport or to store for extended periods of time. Permit 

writen considering such an action should coordinate their efforts with Regional or state 

enforcement penonnel. 

1.l.l.l Treatment Versus Disposal for Mlscellueou1 Ualtl · 

- Miscellaneous units may be defined as either treatment or disposa,1 units, depending upon 

the specifics of the operation. A Subpart X unit may be defined as a disposal unit if the unit 

meets_one (or both) of the following criteria: (I) if its operation affects the soil ~r (2) if it is 

located on the ground. Units that do not meet one of these criteria are generally considered 

treatment units. Examples of potential Subpart X disposal units include underground mines or 

caves and geologic repositories. These types of units are subject to all relevant. requirements for 

units defined as land disposal units under RCRA, including the land disposal restrictions, ground

water monitoring, and if wutes, contaminated structures, or contaminated environmental media 

are to be left in place at closure, post-closure requirements. 

Permit writen should be aware that there are two exceptions to the general guidelines 

provided above with regard to the determination as to whether a Subpart X unit is a treatment or 

disposal unit. The first exception to the definition of disposal unit under Subpart X includes ort>n 
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burning ·and open detonation units. Under RCRA, open burning and open detonation are defined 

as tre~.tment activities; therefore, these units are considered treatment units. A second exception . 

may· be a Subpart X unit that incorporates engineering zones of control. Such a unit may be 

defined as a treatment unit if its operation does not affect the soil or ground water, even if the 

unit is located on the ground. 

1.2.2.3 Storaae Venus Incldeatal Handlln1 at Subpart X Facllltiea 

Generally, if wastes are placed directly into a Subpart X unit from an off-site source or a 

generator accumulation area on site, only a permit for treatment is required. However. in many 

cases, facilities may store wastes near a Subpart X unit for a period of time before treatment or 

disposal. In such cases, permit writers should require a permit for storage in such a unit if it is 

felt that the waste will be stored for a period of time longer than necessary for the incidental 

handling associated with treatment of the waste. Permit applicants must be required to describe 

storage practices when wastes are stored near the unit before treatment. The determination 

whether a storage ?emiit is required shoul~·be based on site-specific factors. 

l.l.l.4 Selectloa of Treatment Tecbaolo1lea 

There is no direct authority under Subpart X (or elsewhere under RCRA) to require an 

owner or operator to use a specific technology. However, owners or operators of Subpart X units 

must be able to demonstrate that their unit is l~ated, designed, operated, and maintained in a 
•· 

manner that is protective of human health and the environment: Therefore, the permit writer 

may encourage the use of alternative technologies by using the following tools: 
1 ;· ._,;.:._ 

• Ablllty to specify deslaa and operatla1 conditions. Subpart X allows 
permit -writers to specify design and operating conditions that they consider 
appropriate for the technology and the specific site involved, even if such 
conditions are not proposed in the original permit application. If the 
applicant does not supply ·the necessary documentation for such conditions. 
or if the permit writer believes that the environn.iental performance 
standard for Subpart X units cannot be met by the technology proposed, 
then the permit can be denied. For example, permit writers may wish to 
require air pollution control de.vices similar to those required for an 
incinerator for a thermal desorption unit that has been determined to pose 
unacceptable risks from air emissions. 

• Ablllty to request additional Information la notices of deficiency (NOD). 
The permit writer can issue an NOD that, through the inclusion.of specific. 
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targeted questions or comments, can compel the applicant to consider 
design or operation features that will ensure protection of human health 
and the environment. For example, permit writers m•y ask such questions 
as: 

How will emissions be monitored or indicated on a continuous basis 
to en5ure at all times, that emissions are within the limits 
established by the permit? 

How will deposition of hazardous waste or hazardous constituents in 
soil be prevented? 

These practices have been used successfully in Utah to require facility owners or operators to 

conduct a study of alternative technologies when the proposed treatment technology was deemed 

to be unprotective of human health and the environment. 

If more environmentally sound technologies exist than the one propose4.t by the applicant, 

permit writers can suggest those technologi~s to the applicant. Often, the applicant is not aware 

that better alternatives are available. For e~ample, improving the unit's ability to contain the 

material being treated reduces the complexity of the required environmental assessment. In cases 

in which the applicant cannot demonstrate compliance with the environmental performance 

standard required for Subpart X units, the use of a unit with more environmental· controls may be 

the only way in which the applicant can obtain a permit. 

1.2.2.S CorrecdYe Acdoa 

All treatment, storage, and disposal facilities (TSDF), including Subpart X units, are 

subjectto RCRA corrective action requirements for releases of hazardous wastes and hazardous 

constituents from solid waste management units (SWMU) at the facility.· Existing requirements 

specify that all past or potential releases from solid waste management units are to be evaluated 

through a RCRA facility assessment (RF A). If deemed necessary u indicated by the results of 1 "" 

RFA, owners or operators must conduct a RCRA facility investigation (RFI) to determine the 

nature and extent of contamination from SWMUs on site. Permit writers may use information 

from RF As and RFis when evaluating environmental assessments !or Subpart X units submitttJ 

by permit applicants. 

Permit writers also should consider proposed corrective action requirements when 

evaluating Subpart X permit applications. On July 27, 1990 (SS FR 30796), EPA proposed 
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procedures and technical requirements for implementing the corrective action provisions of 

Section 3004(u) of RCRA. The requirements, if they become final, will ~- cQ<iified as a new 

Subpart S of 40 CFR Part 264. The proPosed Subpart S regulations include requirements for 

conducting RFis, and evaluating, selecting, and conducting corrective measures at TSDFs. The 

proposed rule establishes health-based and environment-based action levels, above which 

c~rrective action must be implemented. 

The aspects of the Subpart S proces43 that are most useful for Subpart X permiLting include 

the RFI and the action levels. The procedures specified in the proposed Subpart S requirements 

for conducting RFis can be adopted for use in conducting environmental asse~ments und~r 40 

CFR 264.601 to establish the existing quality of potentially affected environmental media. At 

sites at which the RFA, RFI, or a Subpart X environmental assessment reveal conwnination, 

permit writers may wish to apply the action levels in the proPosed Subpart S rule as part of any 

corrective action for releases from Subpart X units. Where no action level is offered, the 

applicant should propose a level in the permit application or the permit writer should set a level in 

the permit which is equal to background concentrations. Appendix A of the proposed Subpart S . 
regulations gives examples of action level concentrations derived by EPA for several hazardous 

constituents listed in Appendix vm of 40 CFR Part 261. Chapter 4 of this guide attempts to 
' 

translate the RFA and RFI guidances for use in evaluating a Subpart X unit. In addition, 

Appendix F to this guidance manual provides a list of documents relevant to corrective action. 

1.2.2.6 Waste Mlnlmizatloa 

- Provisions for wiste minimization should be included in permit applications submitted by 

owners or operators of proPosed Subpart X units, as required by Section 3005 of RCRA and by 40 

CFR 264.73(bX9). Permit applicants must certify that they have undertaken efforts to reduce the 

amount and toxicity of wastes treated, stored, or disposed of on site. Waste minimization 

provisions will be based on waste- and unit-specific considerations. The permit writer may wish 

to suggest that the applicant explore recycling or reuse options before treating or disposing of 1ne 

waste by usin1 a partially uncontrolled process (for example, an open burning or open detonation 

[OB/OD) unit). When the amount of waste to be treated or disposed of is reduced, the impact of 

releases on human health and the environment. and, hence, the burden on the permit applicant 1n 

completing environmental assessments, is reduced. 
:" .. · 
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1.2.l.7 Worker Healtll ud Safety 

Permit writers must be aware of worker health and safety consideratjons when reviewing 

permit applications, but also should be aware that their authority is limited under RCRA in the 

area of worker protection. RCRA standards for protection of workers should be implemented 

primarily through the personnel training requirements of 40 CFR 264.16, the preparedness and 

prevention requirements of 40 CFR Part 264 Subpart C, and the contingency plan requirements of 

40 CFR Part 264 Subpart D. In addition, the Occupational Safety and Health Administration 

(OSHA) has the respansibility for assuring worker health and safety at hazardous waste sites. 

Under the Occupational Safety and Health Act, all workers involved in hazardous waste operations 

at Subpart X facilities are required to undergo at least 40 hours of health and safety training (see 

29 CFR 1910.120(e)). A memorandum of undefStanding (MOU) between EPA and OSHA details. 

the respansibilities of both agencies at hazardous was~e sites; permit writers can ref er to this MOU 

when addressing worker health and safety issues at a Subpart X facility. (The MOU is included as 

Appendix G to this guidance manual.) Concerns for worker health and safety may be of 

particular interest at facilities that have OB/OD units because of the nature of operation of these 

units. 

Althou~h the authority of a permit writer to require health and safety provisions under 

RCRA is limited, permit writers can request information on patential health effects on on-site 

workers as part of the risk assessment for a Su~part X unit. Permit writers should be sure that 

such receptors are taken into account, especially at larger facilities where residents may be living 

on site. 

Permit writers can coordinate their efforts with OSHA inspectors when reviewing permit 

applications. In cases in which the authority of permit writers under RCRA appears limited, the 

permit writer should ref er health and safety concerns to an OSHA representative. 

1.2.2.8 Quality Assuruce ud Quality Control (QA/QC) 

Quality assurance and quality control procedures, as part of the waste .analysis plan and .;I 

other monitoring and analysis procedures, are an essential ·element of any Subpart X permit 

application. Errors and inadequacies in data can result from many sources, including 

unanticipated matrix effects, equipment malfunctions, and operator error. Permit applicants 

should specify the precision and accuracy of analytical results and the! detection limits of 
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analytical methods, to enable the permit writer to determine the quality of the data submitted. 

Permit applications should specify procedures for verifying results of sampling and analysis for all 

environmental medi~ including air, ground water, surface water, and soil. Ownen or operators 

should follow the procedures stated in Chapter l of SW-846 (Test Methods for the Evaluation of 

Solid Waste, Physical/Chemical Methods, 2nd edition, U.S. EPA, 1986) that .require a quality 

assurance project plan (QAPjP) for testing of solid or. hazardous wa.Stes. A draft Chapter 11 of 

SW-846 specifies additional QA/Q!::. procedures for saturated and unsaturated zone monitoring. 

(This document is inch1ded as Appendix H to this guidance manual.) Permit writers should 

consider incorporating these provisions in a permit issued to a Subpart X unit. If adequate 

QA/QC cannot be es~blished, the permit application should justify the use of any best 

engineering judgments made. 

1.2.3 Minimum Requirements for Subpart X Units 

This section provides information to permit writers OD minimum requirements for Subpart 

X units, with regard. to the types of wastes allowed in OB/OD Subpart X units and to the type_s of 

protective controls required for all Subpart X units. 

1.l.3.1 · Deflnltloa of the Term "Potential to Detonate• 

Under RCRA Su"'t;tJe· C, there is a general ban on the open burning or <>'Pen detonation of 

hazardous wastes (see 40 CFR 265.382). The only exceptions to this prohibition are (l) waste 

explosives that have the potential to detonate and (2) bulk military propellants that cannot be 

disposed of through other means of treatment. The definition of the term "potential to detonate• 

~as been the subject of several policy memoranda, dating back to 1987. These memoranda are 

provided in the bibliography of references provided as Appendix A to this guidance manual. . . 

In some cases, safety considerations may define the waste as one with the potential to 

detonate. For example, certain wastes may not be amenable to off-site treatment or incineration 

because it is not safe to transport them. In addition, certain wastes may become increasingly 

unstable over time. Such wastes cannot be stored safely and must be treated by the safest 

available method, which in many cases is open burning or open detonation. 
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Not all reactive wastes have the potential to detonate; in fact, only a fraction of such 

wastes exhibit this property. For example, waste solvents with a small amount of explosives fines, 

flares, dyes, and ball ammunition cannot be open burned or open detonated because these wastes 

do not have the potential to detonate. Permit applications should explain the potential to detonate 

of each waste or wastestream that will be treated in an OB/OD unit. This explanation should 

include information on concentration of explosive or propellant constituents in the waste. It also 

should specify waste quantities, i:nethod of treatment, and treatment effectiveness. For energetics 

that are determined not to have the potential to detonate, permit writers may ref er to Appendix E 

to this guidance manual, which lists potential alternatives. to OB/OD for a variety of energetic 

wastestreams. 

1.2.3.2 Containment 

For all Subpart X units that pose a threat of release of hazardous Wa.ste or hazardous 

constituents, containment should be required, to the extent- practicable. As a rule, the greater the 

extent of containment for a Subpart X unit: the less detailed an environmental assessment will be 

required for that unit -~ a point that should be emphasized to permit applicants. For example, it 

should be required that OB activities be conducted in burn pans or burn pads, rather than on the 

gr'lund. Containment requirements stated in other Subparts of Part 264 may be incorporated into 

Subpart X permits; for example, permit writei:s can specify liner systems for units.that resemble 

land disposal units, wind-dispersal controls for units that resemble waste piles, or secondary 

containment for units that resemble tanks. Permit writers make every effort to use applicable 

authorities to ensure that such~conttlnnient is constructed before wastes are treated or disposed of 

in a Subpart X unit. -. ' 

1.2.4 Minimum Requlremeats for Air Assessmeats 

Owners or operators conducting air assessments should use air monitoring or air mode Ii n g. 

or a combination of the two approaches, to assess the. potential effects of releases of hazardous 

waste consitutents to the air pathway. When it is feasible, air monitoring generally is considered 

preferable to modeling, because the results obtained represent measured, rather than estimated, 

concentrations of hazardous waste constituents being released from a unit. However, at.many 

sites, monitoring may ·not be possible because of difficulties in sampling a particular emission 

from a Subpart X unit. Any emission modeling should use verifiable, reasonable, worst-case 

emissions factors. In· addition, modeling results must be interpreted by experts. The choice of 1 
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model. is- also an important factor in determinin1 whether emissions from a Subpart X unit are 

. being characterized correctly. Regional and state permit writers should seek help from people 

who have expertise in air modeling; usually, permit writers will find such experts on the staffs of 

the air divisions of EPA Regional and state environmental protection offices. 

Air monitoring should be conducted and data provided for all types of meteorological ._ 

conditions that may occur during operation of the unit to be permitted (for example, during both 

turbulent and calm wind conditions). Levels of hazardous waste constituents obtained from 

monitoring activities should be compared with.health-based levels tracked in the Integrated Risk 

Information System (IRIS), with values from He·dth Effect:> As:;cssment Summary Tables 

(HEAST}. and with any other data source the Agency uses to establish risk factors. The applicant 

also can propose, and justify, a safe level of emissions, if no other healt.Ji-based level exist. 

EPA Region vm currently is implementing a Regional policy that initially requires 

emissions from OB/OD units to be characterized for all co~tituents listed in Appendix VIII of 

Part 261. Under the Region's policy, the p~it applicant may propose to eliminate 

characterization of some of the constituents through test results o~ know•edg~ of the waste {for 

example, based on stoichiometric considerations). The permit applicant also mar._ be required to 

monitor for hazardous waste constituents not found in Appendix vm. 

LJi,. 

1.2.5 Requirements for Samr.••a1, Mooltorinc, and Analysis for Subpart X Units 

_, 

This section provides general guidance for permit writers on mini~um requirements for 

sampling, monitoring, and analysis of wastes and environmental media that permit applicants musr 

conduct for their Subpart X units. 

Detectloa Limits aad Availability of Test Methods 

Permit writen should require permit applicants to use the detection limits and associated 

analytical detection limits specified in_SW-~46 whenever possible. However, many wastes tre:itt'l.2 

in Subpart X units have constituents for which (I) there are no EPA-approved test methods to 

detect them or (2) their detection limits are above health-based standards. In cases in which EP .\ 

test methods are not available, alternative methods can be used. For example, the American 

Society of Testing and Materials (ASTM) and the United SC.tes Army Toxic and-Hazardous 

Materials Agency (USATHAMA) have developed· methods f~r detecting explosive constituents ·~ 
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ground Water for which no test methods are specified in SW-846. Additional test methods that are 

.· potentially applicable to energetic wastes being treated by Subpart X permit applicants are 

discussed in a sampling and analysis guidance included as Appendix B to this guidance manual. A 

set of indicator parameten often used by facilities that handle explosive compounds is the Cold 

Regions Explosive List. For constituents that have detection limits above health-based standards, 

the permit application should use the detection limit s&)ecified in SW-846 as a substitute for a 

health-based standard, unless the owner or operator can justify use of an alternative 

concentration. (Permit writen should note that in a situation where the detection limits in SW-846 

are used as substitutes for a health-based standards in a permit, the permit writer can include 

reopener clauses in the ~rmit that will require .these permit limits to be changed if the detection 

limits in SW-846 are modified.) 

1.2.5.2 Ground-Water Monltorln1 

Ground-water monitoring is not required.explicitly in 40 CFR Part 264 Subpart X for 

miscellaneous units. However, the owner ot operator of any Subpart X unit that has the potential 

to affect the ground water will be required to install a ground-water monitoring system that 

complies with the requirements of 40 CFR Part 264 Subpart F. Such ullits include disposal units 

and any treatment units that do not have engineering controls to prevent migration of hazardous 

waste or hazardous constituents to soils or to the subsurface. Ownen or operaton of such units 

must provide adequate justification through an environmental assessment, if they believe that _ 

their unit(s) should not be required to have a ground-water monitoring system. A unit that is 

contained within a building is an example of a u~it that may be eligible ·for an exemption from 

ground-water monitoring requirements. If it is determined that ground-water monitoring is . . 

necessary, ownen or operaton should be required to install a ground-water monitoring system 

before the permit is issued. Additional guidance on evaluating proposals for ground-water 

monitoring is available in a number of documents, including the RCR..4 Ground-WaJer Monitori"f 

Technical Enforcemenl Guidance Document' and StaJistical Analysis of GroundwaJer Monitori"K 

DaJa aJ RCRA Facilities - lnlerim Final Guidance.' Permit writen also may wish to take a cour-st 

3 Available from the National Technical Information Service (NTIS), NTIS #PB87-107 
751/AS. 

' Available Crom NTIS, NTIS #PB89-151-047. In addition, the EPA Office of Solid Waste 
off en a supplemental training course, "Statistical Training .Course for Ground-Water Monitoring 
Data Analysis," lune 1991, available through the RCRA Hotline at 1-800-424-9346. 
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like Site Characterization for Subsurface Remediation,' which deals with several aspects of 

-.,. ground-water and unsaturated 7..0De monitoring. A bibliography is available that summarizes 

current literature on assessing and remediating subsurface contamination. The summary is listed 

in the bibliography of references provided as Appendix A to this guidance manual. 

When establishing permit conditions for ground-water monitoring parameters, permit 

writers should start with a broad list of parameters (for example, constituents listed in Appendix 

IX of Part 264) and require permit applicants to justify any reduction in the number of 

parameters to be analyzed. Under the authority of 40 CFR 270.14(c), owners and operators can be 

required to monitor for parameten other than Appendix IX constituents. An example is 

monitoring for constituents found in explosives that are not listed in Appendix IX, but that may 

migrate from open burning or detonation units. 

The point" of compliance for ground-water monitoring is defined in 40 CFR 264.93 as an 

imaginary line circumscribing the downgra~ient edge o~ the unit. In some cases, an alternative 

point of compliance (POC} for ground-water monitoring may be warranted for Subpart X units. 

An alternative POC may be appropriate when (1) physical obstacles prevent its establishment at 

the edge of the unit or (2) there is risk of damage to monitoring equipment. For example, many 

OB/OD units are located within the boundaries of an active impact range. In such cases, the POC · 

should be located where ground-water monitoring '"'"lls will not be damaged by ongoing range 

activities or by shock waves or heat from OB or OD treatment. 

In some cases, ground.-:water modeling also may be acceptable, particularly as a 

supplement to ground-w~ter m.o~toring. Modeling also may be used independently of 

monitoring, although the burden. of proof that any model proposed is adequate rests ~ith the 
. ' . . ·~ . . 

permit applicant. Several models-are available, including models developed by EPA and by 

industry. The utility of models often may be limited because they generally must be run by an 

expert hydrologist, and they are not as reliable as actual ground-water monitoring. For example. 

the actual structure of the subsurface may be different from the conditions the models are"based 

upon. 

s Available from the Office of Research and Development (ORD) Publications Office, Cent,., 
for Environmental Research Information, 26 West Martin Luther King Drive, Cincinnati, OH 
45268-1072, (513) 569-7562, #CERI-89-224. 
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1.2.5.3 Soll S..plla1 

Soil sampling should be specified as a permit condition under Subpart X, unless an 

applicant can demonstrate that such sampling is not necessary. Soil sampling is required for units 

that may affect the soil through (1) direct contact of _wastes or degradation products with the.soil 

or (2) deposition in the soil .of particulates from air releases from the unit. Soil sampling generally 

will not be required for indoor units or for certain units that do not incorporate the soil as part of 

the unit's zone of engineering control. Se~eral guidances6 are available on conducting soil 

sampling; they in.;iude: 

• RF A and RFI guidances 

• Closure guidances for various types of hazardous waste management units 

• U.S EPA Environmental Monitoring Systems Laboratory (EMSL) soil guide 

• Land treatment guidances 

• Superfund guidances 

1.2.5.4 Unsaturated ZoH Moaltorln1 

Like soil sampling, monitoring of the unsaturated zone should be required of Subpart X 

permit applicants, unless the owner or operator can demonstrate through the environmental 

assessment that it is not necessary to do so. Results of this monitoring should be used to 

characterize horizontal and.vertical migration of contaminants in the unsaturated zone. Soil 

borings and piezometen should be used to measure the thickness of the unsaturated, saturated, 

and capillary fringe zones. Perched water tables may occur in these zones; such water tables 

should be monitored on at least a seasonal basis. The Office of Solid Waste at EPA Headq?arters 

is working on a modification of the 40 CFR Part 264 Subpart F requirements that will mandate 

the monitorin1 of the unsaturated zone for landfills, surface impoundments, and waste piles. · 

(Monitoring of the unsaturated zone already is required for land treatment units.) Unsaturated 

zone monitoring should be conducted in a manner that ensures the integrity of monitoring 

equipment; for example, piezometen should be placed so that they are not damaged by waste 

6 A list of RCRA and Superfund guidances is presented "in Subsection 4.4.3.3 of this guid:in..:e 
manual. 
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treatment or disposal activities in the Subpart X unit (see discussion in Subsection 1.2.S.2 on 

ground-water monitoring). 

1.2.6 Risk Asleume11ts for Subpart X U11lts 

This section provides permit writers with an overview of the types of issues involved in 

the review of risk assessment! conducted by permit applicant!. 

1.2.6.1 Minimum Coate11t Requlremeats for Risk Auessmeau 

Risk assessment! must be conducted by permit applicants to validate information 

submitted in support of the environmental assessments required under 40 CFR 264.601. Permit 

writers should expect to see varying levels of detail in the risk assessments submitted in permit 

applications. The detail included in risk assessments will vary, depending upon the type of 

environmental assessme-nt conducted (for eiil.IIlple, whether a preliminary or a detailed assessment 

is performed; see Section 4 for more discussion of the types of assessments). However, risk 

assessments conducted for Subpart X unit! should present the same (or a greater) level of detail as 

do risk assessments required under other sections of RCRA or other statutes, including risk 

assessment! conducted as part of the RFA/RFI process or prelim!1':ary assessments and site 

inspections (PA/SI) conducted under CERCLA. Risk assessments must focus'on risks posed 

throughout the life of the unit, not just those pr~sent at the time the permit is issued. 

1.2.6.2 Determiaatfoa of Backarou11d Conceatrado111 

A permit applicant must be able to determine background concentrations of hazardous 

waste or hazardous constituent! in environmental media aro.und a Subpart X unit. Background 

concentrations should be representative of natural levels of hazardous waste constituents and 

should not be affected by past activities at the facility. (An exception to this requirement may be 

a Subpart X unit (for example, an OB/OD unit) located on an active impact range.) When 

establishing background concentrations for ground water, permit applicants should follow the 

requirement! of 40 CFR Part 264 Subpart F. 

1-20 



1.2.6.3 Mlal••• Reqalre•eatl for Risk Auessmeats for Releues to Air 

When conducting a risk assessment for air releases, permit applicants should select a point 

of compliance that takes into account on-site exposure (for example, worker exposure) as well as 

off-site exposure. The nearest human receptor should be identified as the maximum exposed "' 

individual (MEI). The MEI is defined as the closest resident to the site or, alternatively, if people 

reside on site, the closest person to the unit. (This issue i4J of particular importance for large, 

federally-owned facilities.) Assessments of expo!ure by the air pathway should include not only 

human health but also environmental concerns (for example, effects on biota). Guidance on 

environmental effects is available in Eco UpdaJe: Ecological Assessmeni of Super/und Sites: An 

Overview.1 

1.2.7 Add.ltloilal Requirements for Subpart X Units Performln1 Treatment 

Permit applicants that submit a permit application for a Subpart X unit that conducts 

treatment must furnish a report on the effectiveness of such treatment. This report should include .. 
information on the concentrations of hazardous waste constituents in the waste before and after 

treatment. 

At the time of publication of this manual, there is no universal definition of what 

constitutes effective treatment. Consequently, permit writers cannot deny a permit ~r issue a 

NOD based solely on the effectiveness of treatment. However, permit writers can issue a NOD or 

permit denial for a Subpart X unit if the unit does not comply with the environmental 

performance standards under Subpart X, which require the permit applicant to demonstrate that 

operation of the unit will not have an adverse effect on human health or the environment. 

1.2.8 Requlremeatl for Closure and Post-Closure for Subpart X Units 

For the most part, Subpart X units are subject to the same requirements for closure and 

post-closure as conventional hazardous waste management units. An owner or operator of a 

Subpart X unit should be required to comply with the requirements of 40 CFR Part 264 Subpart '• 

7 Available from NTIS, NTIS #PB92-963 335. 
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include removal of all contaminated equipment (for example, burn pans for OB units), -debris, and 

soil. 
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when closina such a unit. Permit applicants should propose procedures for closure of a Subpart X 

unit a.s part of a closure plan. 

For Subpart X units that are disposal units, permit writers should require permit applicants 

to submit a post-closure plan. This plan should include all information necessacy to comply with 

applicable post-closure requirements in 40 CFR Part 264 Subpart G. Owners or operators can be 

relieved of in!tiating post-closure activities only if the Subpart X unit in question can be clean·· 

closed; that is, if all contaminated environmental media and other, contaminated materials 

associated with the unit can be removed or decontaminated nt closure. Permit. writers should also 

require Subpart X permit applicants to submit a contingent post-closure plan for treatment units ~ 
if there is a possibility the unit cannot be clean-closed. 

1.2.9 OB/OD Units oa Active Impact Ran1e1 

Since the beginning of the Subpart ~ program, OB/OD units located within the boundaries 

of impact ranges have pres~nted problems that stem from a number of technical, regulatory, and 

policy issues that historically have proven difficult to solve. OB/OD units on active impact ranges 

can present complications in corrective action or closure because it is often difficult to determine 

whether the source of contamination is the OB/OD unit or th~ active impact range. Typically, 

there are also problems with the installation of monitoring equipment for thest: Jnits, particularly 

ground-water wells and unsaturated zone monitoring devices, because they may be damaged by 

ongoing range activities. 

Existing OB/OD units located within active impact ·ranges· may be permitted in certain 

cases, but new OB/OD units sbould not be sited within the boundaries of an active impact range. 

The decision whether to allow such existing OB/OJ:? units to continue to operate should be based 

on several facton, including precipitation and runoff at the site, hydrogeologic and geologic 

variables, intensity of training activities, and location of the OB/OD activities. Permit writers 

should decide whether it will be feasible to monitor the unit for releases of hazardous waste 

constituents as part of the environmental assessment; if monitoring is not feasible, the unit should 

be relocated. 

Closure of OB/OD units on active impact ranges should include all practicable closure 

activities. Most of such closure~ will be minimal. with the ~ajority of the cleanup conducted Jt 

the time the range is closed. Closure activities for OB/OD units on active impact ranges should 
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2.0 OVERVIEW OF THE SUBPART X PERMIT APPLICAl]ON_PROCESS 

As in the case of any other hazardous waste management unit, the goal of the Subpart X 

permitting process is to develop permit conditions for the unit. This goal is accomplished by 

requiring the permit applicant to submit information that describes.the unit~ the wastes it 

manages, and the environmental conditions (for example, geologic and meteorologic) at the 

facility. As part of this information collection process, permit writers must require applicauts to 

submit certain minimum information that documents that the operation of the unit will not 

adversely affect three different environmental media (that is, air; surface water, wetlands, and 

surf ace soils; and ground water. and subnrface environment). · · 

Permit writers should require Subpart X permit applicants to include all the general 

information required for all other hazardous waste management units. That is, permit applicants 

must fulfill all the information requirements Iiste4 in 40 CFR 270J3 (contents ·or Part A permit 

applications) and 270.14 (contents of Part B permit applications: general requirements). 

Therefore, significant portions of Subpart X permit applications will be identical to applications 

for other hazardous waste management units. In addition, Subpart X permit applications must 

fulfill the information requirements in 40 CFR 270.23. These requirements include: 

• A detailed description of the unit (270.23(a)) · 

• Site assessments (270.23(b)) and inform:1.tion on pathways of exposure 
(270.23(c)) · 

• A demonstratfon of treatment effecti~~ness (270.23(d)) 

• Any other information deemed necessary by the permit writer (270.23(e)) . 

·The detailed description of the unit should be reviewed for completeness in the same 

manner as any other description of a hazardous waste management unit is reviewed. Next. the 
, . 

permit writer should begin the technical review by determining whether the unit has any design or 

functionat features that are similar or even identical to other hazardous waste management units 

.that are regulated in 40 CFR Part 264 Subparts I through 0. When conducting these reviews. the 

permit writer should carefully read the definitions in 40 CFR 260.10 of each type of hazardous 

waste management unit. If the permit writer finds features in a Subpart X unit that are 

functionally or structurally equivalent to those of other types of units, the permit writer should 

evaluate such features by applying the appropriate requirements specified in 40 CFR Part 26~ 
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Subparts I through 0 and the EPA permit review checklists pursuant to those requirements. A 

finding by the permit writer that a Subpart X unit (or portions of such a unit) is identical to 

~other type of unit diminishes the need for the applicant to conduct the assessments required 

under 40 CFR 270.23(b) and (c) if the applicant complies with all the requirements for the other 

type of unit. In these cases, the permit writer can incorporate applicable provisions in 40 CFR 

Part 264 Subparts I through 0 as permit conditions for the Subpart X unit in question. 

Permit applications that describe units (or portions of units) that are not similar in dP.sign 

or function to other types of hazardous waste management units should be reviewed to identify 

particular locations on the unit from which hazardous waste constituents may be released to the 

environment. For each of these locations, the permit writer should always (1) require permit 

applicants either to provide secondary containment or pollution control devices (whenever such 

devices appear to be applicable) to control the release; or (2) to provide specific justification for 

not using such devices. Examples of valid justifications by permit applicants may be interference 

with the units' treatment effectiveness or severe technical problems in installing the device. 

Section 3 of this manual provides further guidance for evaluating unit descriptions in Subpart X 

permit applications. 

Site assessments (required by 40 CFR 270.23(b)) and information on pathways or expo~ ure 

(required by 40 CFR ~70.23(c)) must be provfded in Subpart X permit applications to demonstrate 

compliance with the performance standards in 40 CFR 264.601. The standards require the 

"prevention of any releases that may have adverse ~ffects on human health or the environment due 

to migration of waste constituents in": 

• The ground water or subsurface environment (40 CFR 264.60l(a)), 

• Surface water, wetlands, or on the soil surface (40 CFR 264.60l(b)), 

• The air (40 CFR 264.601(c)). 

The permit application must include a complete description of the units' actual and 

potential effects on each of the above-mentioned media. The descriptions will vary in length lnd 

complexity, depending on whether the applicant is providing a preliminary assessment or a 

detailed assessment, bo~ of which are referred to in 40 CFR 270.23(b). If the applicant provides 

a successful preliminary assessment for a given media, no other assessment is required for thlt . 

media. Similarly, much of the rigor normally required in a detailed assessment for a particullr 



media may be avoided by applicants that conduct screening assessments, which are discussed -in 

this guidance but are not specifically cited in the Subpart X regulations. 

In a preliminary assessment, the permit applicant must show that there are no expected 

releases to the environment above acceptable levels and that any potential releases above such 

levels will be controlled by secondary containment, pollution control devices, or other means of 

controlling releases. These assessments are relatively simple because they focus only on the types 

and amounts of wastes to be managed in the unit and on the design, construction, and operation of 

the Subpart X unit. 

In a screening assessment, the applicant must provide worst-case assumptions on the 

con.centrations of haZardous constituents that may be released from the unit, enter the affected 

inedia, and come into contact with receptors. These assessments are more co_mplex than 

preliminary assessments because the applicant must provide convincing evidence that assumptions 

used concerning release rates, release amounts, and transport levels and concerning receptor . 
exposure levels are worst-case, and that such levels still will allow the permit applicant to meet the 

performance standards stated in 40 CFR 264.601. The most effective screening.assessments are 

those in which the performance standards are met even when the •worst-case• assumptions are 

unrealistically conservative. 

A detailed assessment usually will be provided by applicants that C3nnot demonstrate 

successfully that their unit meets the performance standard under worst-case assumptio~s. These . 

detailed assessments are more complex than screening assessments because· they require the permit 

-applicant to refine worst-case assumptions about the release and fate and transport of hazardous 

constituents by using more data' from actual field measurements or more sophisticated modeling 

and monitoring techniqµes. The objective of the detailed assessme~t is the same as that of the 

preliminary assessments and screening assessments: to demonstrate that expected releases do nor 

violate the performance standard established in 40 CFR 264.601. Therefore, the most effecfr.e 

detailed assessments will use assumptions that are worst-case within the environmental setting of 

the proposed Subpart X unit. Section ·4 of this manual provides further guidance on evaluating 

assessments and information on pathways and exposure in Subpart X permit applications. 

Subpart X permit applications for units that conduct treatment must include detailed 

information regarding treatment effectiveness (see 40 CFR 270.23(d)). The information normJ.: • 

should include waste-specific. measurements of concentrations of hazardous constituents befortt 
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and after treatment. In addition, the information must demonstrate that hazardous constituents 

are not merely being shifted Crom one medium to another by the Subpart X treatment process. 

Section S or this manual provides further guidance on evaluating a permit applicant's reports on 

treatment effectiveness. 

The information requirements of 40 CFR 270.23(e) allow the permit writer to request any 

additional information necessary to comply with the environmental assessment requirements of 40 

CFR 264.601. Because the environmental assessment is the primary means of ensuring that 

miscellaneous units are designed, constructed, and operated to protect human health and the 

env!ronment, a permit writer should use this authority to require the applicant to submit 

additional inf ormatfon if he or she is not satisfied with the information submitted for a 

preliminary or _a detailed assessment. 

The ultimate goal of collecting the infor~ation required under 40 CFR 270.23 from permit_ 

applicants is to establish permit conditions, or prepare a permit denial. When developing permit 

conditions, permit writen should attempt ta use concepts from existing regulations and guidances 

for other types of hazardous waste management units. Permit· writen should use those concepts 

because the regulations and guidances currently in use already bave been reviewed, both by EPA 

and by the public, and have been determined to result in policies that are p.-otective of human 

health and the environment. The use of such existing information will serve two purposes: (I) to 

save the permit writer time and effort and (2) to reduce the chances that the perm.it writer's 

decisions regarding permit conditions will be challenged.. 

When developing permit conditions, pemiit writen should keep in mind the two basic 

goals of establishing perm.it-conditions: 

' ~ . 

• Protectiveness of human health and the environment 

• Enforceability 

To develop permit conditions that are protective of human health and the environment. 

permit writen likely will want to consult experts in the evaluation of the three environmental 

media and consult existing guidance manuals on those subjects. To evaluate the enforceability,,( 

potential permit conditions, permit writen should coordinate their efforts _with _EPA Regional or 

state enforcement penonnel, including Regional or state counsel. 
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3.0 TIIE DESCRIPTION OF THE SUBPART X UNIT 

The description of the Subpart X unit must be presented in sufficient detail to allow the 
. . 

permit writer: to determine the integrity of the unit, its method of operation and associated waste 
. ~ 

management processes, and its degree of similarity to other hazardous waste management units. 

The unit description also must provide sufficient detail for the permit writer to combine it with 

descriptions of the wastes managed in the unit (required under 40 CFR ·270.14(b)(2) and (3)) and 

assess the amounts and types of hazardous waste constituents that are likely to be released from 

the unit. The application must include: 

• Physical characteristics, materials of construction, and dimensions of the unit ( 40 
CFR 270.23(a)(l)) 

• Detailed plans and engineering reports describing how the unit will be located, 
designed, constructed, operated, maintained, monitored, inspected, and closed to 

· comply with the requirements of 40 CFR 264.601 and 264.602 (40 CFR 
270.23(a)(2)) -· 

• For disposal units, a detailed description of the plans to comply with the post
closure requirements of 40 CFR 264.603 (40 CFR 270.23(a)(3))._ 

Permit applicants may describe the physical characteristics, materials of construction, and 
. ·':ti 

dimensions of the unit, using specifications and engineering diagrams. The design should be 

certified by a registered professional engineer. It is important that these diagrams and 

specifications include all d~tails of any containment systems, pollution control devices, and 

process measurement and process control systems. The permit writer must use this information to 

decide- whether the unit .iS similar to other hazardous waste management units. Table 3-1 is a 

guide-for permit writers to use in determining which existing RCRA requirements may be 

applicable to all or parts of a Subpart X unit. Additional guidance on the application to Subpart \ 

units of existing technical standards for conventional hazardous waste management units is 

provided in Section 6 of this manual. Whenever a given set of regulations appe~ to apply, the 

permit writer may use the corresponding permit review checklists and issue notices of deficien.:\ 

(NOD), when appropriate. The applicant's response to the NODs must either (1).revise the 

application to achieve consistency with the requirements for another type of unit or (2) providt '" 

adequate justification why the requirements for another type of unit should not apply to the un.i 

in question. 
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Table 3-1 

Gulde for Applyia1 the Desl1• and. Operatia1 Requlremeats 
for Various ExJstla1 RCRA Units to Subpart X Ualu 

A portable device in which a material is 
stored, transported, treated, disposed of, or 
otherwise handled 

A stationary device, designed to contain an 
accumulation of hazardous waste that is 
primarily constructed on nonearthen materials 
that provide structural support 

A facility or part of a facility where wastes 
are placed in or on the land 

Any enclosed device that uses controlled
flame combustion 

Units that have process vents associated with 
distillation, fractionation, thin film
evaporation~ solvent extraction, or air or 
steam stripping operations 

Units that contain or come into contact with 
hazardous wastes that have organic 
concentrations of at least 10 percent by 
weight 

J-~ 

Container requirement.s in 40 CFR Part 264 
Subpart I and 40 CFR 270.lS. 

Tank requirements in 40 CFR ·Part 264 
Subpart J and 40 CFR 270.lS 

Land disposal unit requirements in 40 CFR 
Part 264 Subparts K through N and 40 CFR 
270.14(c), 270.17, 270.18, 270.20, and 270.21 

Incinerator requirements in 40 CFR. Part 264 
Subpart 0 and 40 CFR 270.19 and boiler and 
industrial furnace requirements in 40 CFR 
Part 266 Subpart G and 270.22 ... 

Process vent requirements in 40 CFR Part 264 
Subpart AA and 40 CFR 270.24 . 

Air emission standar.ds for equipment leaks in 
40 CFR Part 264 Subpart BB and 40 CFR 
270.2S 



After the permit writer has reviewed the application for all potentially applicable 

regulations for other huardous waste management units, the permit writer should review any 

features of the unit that are not similar to those of any other types of huardous waste 

management units. The review should focus on potential and expected releases at each stage of 

the processes to be conducted in the Subpart X unit and should incorporate information from the 

waste descriptions required under 40 CFR 270.l4(b)(2} and (3). The p~rmit applicant must 

provide estimates of the types and concentrations of huardous waste constituents associated with 

each potential release. The estimates may be determined by using results of scientific studies in 

the literature, actual monitoring data, mathematical models, or a combination of these sources of 

information. Regardless of which source is used, however, the permit applicant must provide a 

detailed description of the operating variables of the unit. Such variables may include, but are not 

limited to: 

~ Waste~f ~ed rates 

• Physical characteristics of the waste 

• Chemical characteristics of the waste 

• Retention tinies 

• Process temperatures and pressures 
~ . 

• Reagent feed rates and concentrations 

• Speclfications for any pollution control devices 

.. - Air or fluid velocities 

• Description of wastes exiting the unit, including effluents, emissions, and 
solid waste! 

The permit writer must review the information listed above and determine whether the 

applicant has:. 
_, 

• Identified all huardous waste constituents that are likely to be released 
from the unit 

• Provided convincing scientific evidence concerning the expected maximum 
. concentrations of constituents likely to be released from the unit 
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• Identified and thoroughly discussed the effects of all operating variables of 
the unit on the concentrations of hazardous waste constituents likely to be 
released from the unit 

The permit writer will make such determinations after: 

· • . Reviewing descriptions of all wastes proposed for treatment or disposal to 
ensure that they are representative of the expected physical properties and 
concentrations of hazardous waste constituent in feeds containing more 
than one wastestream (for example, when wastes are blended before 
introduction into the unit) 

• Examining process descriptions to ensure tJtat they are representative of the 
predicted fate of the hazardous waste constituents that enter the unit, 

· including the formation of new constituents that were not present in the 
waste feed 

• Reviewing descriptions of process variables to ensure that all such variables 
are accounted for and controlled, to be consistent with the release levels of 
hazardous waste constituents projected for the unit 

The waste feed descriptions are required of Subpart X permit applicants-under 40 CFR 

270.14(b)(2) and (3). The permit writer can evaluate these descriptions in the ~e manner in 

which such descriptions for any other permit applications are· evaluated That is, Subpart X 

permit applicants must provide information concernin:& the physical and chemical characteristics 

of the waste managed in the unit. The provisions for obtaining this information must be detailed 

in a waste analysis plan that must be submitted as part of the permit application. Guidance for 

permit writers in evaluating waste analysis plans is provided in the document, Waste Analysis 

Plans, A Guidance Manual (EPA, 1984) . 
..... -_· ... · 

-
. The process deseriptions may be lengthy or llrief, depending on the complexity of the 

process and the ability of the applicant to monitor the types and levels of hazardous waste 

constituents being released from the unit. If the applicant demonstrates that all possiblefelea.s~ 

can be measured and the process can be shut down immediately if the release exceeds allowablt 

levels, the applicant may not be required to provide extensive descriptions of the chemistry of '"'• 

process. Applicants that cannot adequately monitor releases must provide detailed descriptions · ·• 

processes and process variables. Such descriptions could include: · 

• Chemical equations or mass balances showing the results of chemical JnJ 
physical reactions expected under the given operating conditions in tht .. • · 
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• Results of measurements taken during bench~ or pilot-scale tests, combined 
with calculations that estimate the increases or decreases in release rates for 
a given volume of waste to be expected from the operation of a full-scale 
unit under conditions identiCal to those of the bench- or pilot-scale test. 

The permit writer may require the assistance of outside experts to help determine the 

scientific validity of the descriptions listed above. Such experts cannot make the decision whether 

to permit the unit; however, they can identify weaknesses in the descriptions and formulate 

requests for additional information from the applicant. The permit writer may identify 

appropriate outside experts by reviewing scientific literatu1e related to the proposed treatment 

technology {for example, carbon regeneratiQn and thermal desorption) or to the modeling or 

monitoring tec~niques proposed and contacting the authors of th-e appropriate literature. 

After the permit writer is satisfied that the applicant has thor«?ughly described the 
. - , ' ---

expected releases and the operating conditions associated with those releases, the permit writer 

must ensure that the applicant has describe~ all methods and equipment f o~ managing the process 

in a manner that ensures adequate control of the unit's operations. Such controls may include, but 

are not limited to: 

• Waste feed controls 

• Process control n;ipnitoring equipment, such as pressure gauges, temperature 
gauges, pH probes, conductivity bridges, and flow meters 

• Process control recording devices, sue~ as strip chart recorders 

• Process control suety equipmen~ such as alarm systems and automatic 
shutoff valves 

• T}'l>es and Crequency of inspections 

• Maintenance and calibration procedures and relevant schedules for each 
component of the unit 

• Types, methods, and frequencies of sampling 

• Waste acceptance parameters 

• T}'l>es and frequency of training for unit operators 

The permit applicant must demonstrate how the levels selected for each of the above 

controls ensure compliance with the environmental performance standards stated in 40 CFR 
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.· 
264.601, which requires Subpart X permit applicants to prevent releases that may have adverse 

effects on hum&D health and the environment. There are three ways in which a permit applicant 

can demonstrate the absence of adverse effects caused by releases from a unit (1) no releases will 

occur from 'the unit, (2) all releases will be below agreed-upon health-based and environmental

Ieve?s (such levels are discussed in Section 4 of this manual), or (3) all releases will be reduced 

below health-based and environmental levels before they reach any potential receptors. The first 

two demonstrations can be accomplished by the submittal of information described in this section. 

The third demonstration requires that the information described in this section be combined with . 

information described in Section 4. The permit writer should issue NODs for incomplete or 

missing information needed to achieve the demonstrations described above. 

The permit writer also should issue NODs when the applicant has failed to adequately 
.. . 

support estimates of the types and amounts. of hazardous waste constituents that could be released 
. . 

from the unit. Finally, NODs should be issued when both of the following conditions are met (I) 

an expected or potentiat release may exceed.health-based and en.vironmental ·levels (see Section 4 

of this manual) at the point of release from the unit and (2) there is commercially available 

equipment or procedures that can reduce or eliminate the release. 

·Finally, the unit description in tile permit application should specify provisions for closure 

of the unit. For disposal units, the application should include provisions for post-closure care. 

The applicant is required to submit a contingen' post-closure plan for treatment units that 
~.-· . 

incorporate the soil as a pait of the ·zone of engineering control or for those units from which it 

may be deemed impossible to remove all contaminated residues and soils at closure (for example. 

an O_B/OD unit where •pop-out.• a condition in which materials are.discharged from the unit a.s a 

result of the OB/OD operation, is a significant problem). Section 7 of this manual provides more 

information on requirements for clasure of Subpart X units •. 
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Figure 4-1 : Overview of the Process for Review of the Site Assessment and Exposure Pathways 
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·' ~.O SITE ~ESSMENTS AND EXPOSURE PATHWAYS 

Under 40 CFR 270.23(b), Subpart X permit applicants are required to submit the results of 

hydrologic. geologic, and meteorologic site assessments. The assessments must• •.. address and en

sure compliance of the unit with each factor in the environmental performance standards of 40 

CFR 264.601.• Subpart X permit applicants also are required, under 40 CFR 270.23(c), to submit 

"information on the potential of exposure of human or environmental receptors to hazardous waste 

or hazardous constituents and on the pc;>tential magnitude and nature of such exposures." 

Table 4-1 presents, by mc?dia, the factoa that must be addressed to demonstrate compliance with 

40 CFR 264~60 I. Examination of the figure reveals that somfl of the factors for each media are 

directed to defining the sources of releases, while others define the potential mov~ment of hazard

ous constituents in the environment and the effects of such releases on potential human and en

vironmental receptors. In the case of an environmental assessment for a Subpart X unit, the 

sources of releases is the unit itself. Identification of potential releases from Subpart X units is 

discussed in Section 3 of this manual, whic
0

H describes methods for reviewing the design and 

operation of Subpart X units to ensure that (1) all locations of potential releases are identified and 

(2) all potential releases at each location are either quantified or provided with secondary 

containment or other controls that are comparable to those provided for other types of hazardous 

waste management units. Therefore, the permit writer always must complete the Subpart X unit ... 
review described in Section 3 of this manual beforebeginning the review of the site assessment, 

because the resula of the Subpart X unit review will determine the required level of detail that 

must be provided by permit applicants in the site assessm.mt portion of the permit application. 

Figure 4..:1 presents an overview of the process of reviewing information submitted by 

s:>ermit applicants concerning the site assessment and exposure pathways. The figure shows that 

there are fewer requirements for- site assessments and analyses of pathways when (1) the proposed 

Subpart X unit is substantially equivalent to another type of RCRA unit or (2) the maximum rate 

of release from the unit does not exceed acceptable levels. When either of these two con<titions is 

met, the permit writer may choose to accept a "preliminary assessment: which is allowed under 

the regulations in 40 CFR 270.23(b). Permit applicants that can conduct a successful preliminary 

assessment are not required to submit the detailed information on pathways required ~nder 40 

CFR 270.23(c). A preliminary assessment is acceptable only when a permit applicant can 

demonstrate that releases from the unit are minimal, even when the most conservative assumptions 

possible are used, through the use of engineering judgment, information on waste feed contenu. 

or as a result of other circumstances. 
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Table 4-1 

Facton, by Media, 1'1iat Must be ~ 
ia the F.nW'oamcotU Pc:donnaocc Standanla ol 40 01R. 1.64fJ01 

The wlume ad ph)'lic:al and cbemic:al c:banctcrlsUcs ot the 
waste ill the nit, iadudiq ita poteDdal fOI' mlpatioa 
lluoup soil. liaen. OI' other coaulaio& llt1ICtuJa 

The laydrolopc: ad polo&ic d&UactcrisUcs of the UD.it ...... 
the aurrowadiai aJU 

Tile uiltiq quality of pound -ter, iadudiq other sources 
ot c:oawniDatioll and their cumulative impad oe the pound 
water 

Tile quantity and diRCtioa of pound-water flow 

The proximity to and withdrawal rates of current and 
l'"ccntuil pound-water U5CR 

The pauerm of land UK ia the rcpoa 

The potential for deposition or m.i&ntioa of wutc 

constituents into IUblurface pbpical ltnacturca, and into the 
root ZODC of food-chaia cros- and other veictatioa 

The wlume and physical and chemical cbaraderisdcs of die Wiile 
iD the UD.it I ' 

1be effcctivcnesa and reliability of coat.ainins. conflllills. and 
coUcc:tin& 'YIU• and ltnacture& ill pmcatiq m.i&ntioa 

Thc hydrologic cbaracteriitlcs of the uoit and the surrouadiaJ 
area, i.odudiq tbe topopapby al tbe land around tbe unit 

The patterns ol precipitation in the rcJioa 

The quantity, quality, and direction of pound-water flow 

~ pn>Umity of the unit to aurfllCC -ten 

The current and potential uses of nearby surr.c:c waten and any 
water q!Wity staadalds cstabUshcd for thole surface waten · 

a I Tile potcntw for health rim caused "' human CJJUlll'C to I The existinJ quality ol surfllCC waten and IUrfllCC IOill, iadudia1 
waste ClODltil\aCnts other sources of contamination and Uieir cumulative impact OQ 

surface waten and surface IOill ' 

9 I The potendal for damage to domestic animall, wildlife, crops, I The patteml of Wad use ill the rcpoa 
vegetation, and pb)'iical stnacturcs caused by exposure to 
waste constitucata 

10 

·11 

1be potendal for health rm dUICd by hWIWl uposurc to waste 
constituents 

The potential for damage to domestic animals, wildlife, crops, 
vegetation, and physk1l ilructuru ca\1$Cd by Cxp<l6urc to waste 
coiu111ucn11 
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Tbc volume and physical and chemical ~ of 
the waste iD tbe UD.it, iodudiaJ ita poCcadal for tt. 
emiaioa. and dilperul of paa, ecrmok u4 
puticulatcs 

The effcctMaal and reliability ol aystema ead 
ICructures to Rducc or prevcat anicdool al~ 
constituents ao the air 

The opcratiq claaracteriitlcs al the uDit 

The atmospheric:, meteorolosic. and topop11pbic 
characteristics ol tbe unit and the surrouadin& aJU 

The emdnt q111lity ol the air, iadudin& other sources 
of contaminatioll and their cumulatiYe impact oa the air 

The poteaatJal for health risb caused by bumaa 
cxpoiure lo WNtc coastituenls 

The potential ror damap: to domc:stic aaimals, wildlife, 
etopE, ft&etatioa. and physical ltnlctUtel caUICd by 
exposure to wute comtituents 



Permit applicants that can not meet the conditions for preliminary assessments described 

above must provide a detailed assessmen~ which is identified in 40 CFR 270.23(b). In addition, 

such applicants must submit the detailed information on exposure pathways and receptors 
, -

specified in 40 CFR 270.23(c). Applicants that are required to submit detailed assessments may be 

able to limit their data-gathering burden by making the worst-case assumptions discussed in this 

guide as screening assessments, a special type of detailed assessment. Subsections 4.1, 4.2, 4.3, and 

4.4 provide descriptions of the types. of information and levels of detail that permit applicants 

must provide for preliminary and detailed assessments. 

The objective of data collection for a Subpart X permit application is to demonstrate that 

releases from the unit in question do not pose unacceptable risks to human health or to the 

environment. Applicants must make such a demonstration by conducting human health and 

· ecological risk assessments. For example, if a unit is •n an area with a high population density, 

and a permit applicant proposes a Subpart X unit that will use th.ermai treatment of wastes 

containing volatile organic compounds (V~). the permit writer should require the applic_ant to 

demonstrate that emissions of VOC do not pose an unacceptable risk to nearby residents. 

Procedures for permit writers to evaluate risk assessme~ts conducted by permjt applicants are 

contained in Subsection 4.5 of this manual. 

4.1 GENERAL INFORMATION ON ENVIRONMENTAL ASSESSMENTS 

This subsection provides general information on the two basic types of environmental 
-· l, ·• ' 

assessments: preliminary assessments and detailed assessments. Subsection 4.2.l also discusses 

screening assessments, a special type of detailed assessment. 

4.1.1 Prellml•UJ Alaeumeats 

Permit applicants may avoid. conducting detailed assessments for one or more media if 

they can demonstrate through a preliminary assessment that releases to such media will not 

adversely affect human health and the environment. Preliminary assessments may be done 

separately for each medium; permit applicants may perform them for one medium only (for 

example, a preliminary ground-water and subsurface asse!sment) or for a number of media. 

Permit writers should evaluate the adequacy of preliminary assessmtnts, using information 

submitted as part of the Subpart X unit characterization, waste characterization, and informJt111n 

on likely releases from the unit in question (see Section 3 of this manual for a discussion of tht''~ 
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Table -4-2 

Types aad Sources of Inf ormadoa by Media 
to be Included la Preliminary Assessments 

MEDIA INFORMATION TYPES INFORMATION SOURCES 

GROUND WATER AND • Information on regional • U.S. Geoiogical Survey 
SUBSURFACE geologic strata 
ENVIRONMENT • U.S. Soil Conservatiou 

• Depth to and yield of Service 
aquifen 

• Local well drilling logs 
• Location and use of 

regional aquif en 

• Location of nearest 
drinking-water wells 

SURFACE WATER~ • Distance to nearest • U.S. Geological Survey 
WETLANDS. AND SOIL wetlands 
SURFACE • U.S. Soil Conservation 

• Regional soil types and Service 
distribution 

• U.S Department of 
• Distance to nearest Agriculture Soil 

surface-water body Stabilization Service 

• Use and location of • State and local water-use 
nearest ·surf ace water · boards 

• Intensity of storm events • National Climatic Data 
- Center . ·' 

-
AIR • Wind rose information • National Climatic Data 

Center 
• Temperature means 

• National Weather Service 

• Humidity means offices 

• Annual precipitation data • Census bureau 

• Population data 
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factors). If the information indicates that releases from a unit will be above acceptable levels, the 

permit writer should require, through a NOD, that a detailed assessment be performed. 

Preliminary assessments should be prepared on a media-specific basis according to the 

three types of media (ground water and subsurface environment; surface water, wetlands, and 

surf ace soil.!; and air) identified in the environmental performance standards under 40 CFR 

264.601. Preliminary assessments are appropriate from applicants that can successfully 

demonstrate that (1) no actual or potential releases are expected from the unit or (2) any actual or 

potential releases are predictable (in terms of quantity, composition, and concentration), 

controllable, and below acceptable levels. Before accepting a preliminary assessment, the permit 

writer should be certain, judging by information submitted by the permit applicant on the unit 

and the quantities of hazardous waste constituents in the unit, that releases from the unit of 

hazardous waste constituents at levels above health-based or environmental levels will not occur,. 

even when the most conservative assumptions possible are applied. 

In most cases, permit applicants must provide the permit writer with descriptions of 

regional geology. hydrology. and meteorology as part of a preliminary. assessment. The types and 

sources of information needed for such descriptions are summarized in Table 4-2. If the permit 

writer is not satisfied with the information submitted as part of a pre~iminary assessment, a NOD 

should be issued that requires either additional information or the conduct of a detailed 

assessment. 

Figure 4-2 provides guidance for permit writen in evaluating preliminary assessments. If. 

for a given medium, the answer to any of the questions on the checklist in Figure 4-2 is no, the 

permit writer should require the applicant to conduct a detailed assessment for that medium. 
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Fl1un 4-2 

Checklist for Prellml11ary Aueumeata 

' 
1. Is the facility proposing to use environmental controls (for example~ secondary 

containment or air pollution control equipment) for the unit? 

2. Has the facility provided adequate information on the quantities of wastes and 
concenmtions of hazardous waste constituents in the wastes entering the unit? 

3. Has the facility provided adequate information on the process conducted in the unit, 
including reaction rates, temperatures, pressures, and residence times? · 

4. Has the facility provided adequate justification (for example, sound engineering 
judgment or monitoring results) to substantiate its claims that hazardotis waste 
constituents will not be released from the unit? -

S. Have no releases of hazardous waste.constituents adevels above health-based standards 
to environmental media from the unit been documented? 

6. Is there no evidence of complaints by neighbors to the facility concerning potential 
releases from the facility? 

7. Has the facility provided ~,.Jequate information on regional meteorology, topography, 
geology, and hydrology (see Table 4-2)? 

If, for a given medium, the answer to each of the above questions is yes, that medium· 
should be considered a candidate for a preliminary asses$~nt. 

4.1.2 Detailed Assessmeats 

Permit applicants that cannot demonstrate through a preliminary assessm~nt that a given 

unit meets the environmental performance standard for one or more media must conduct a 

detailed assessment for such media. Such a detailed assessment will require the use of information 

on the wastes managed in the units and a detailed description of the unit. Procedures for 

evaluating the waste descriptions and unit descriptions submitted by permit applicants are 

discussed in Section 3 •. As part of a detailed assessment, a permit applicant also must provide 

estimates of releases of hmrdous constituents from the unit at potential receptor locations in the 

three environmental media and detailed information on the hydrology, geology, and meteorology· 

of the vicinity of the facility where the unit is located. Sources of this information are discusseiJ 

- -·--- .------- ·····------= ------------. ........ - --

~-7 

--- -------- - --- -



in the remainder of this section for the three environmental media that must be evaluated by 

permit applicants -- that is, air; ground water and the subsurface environment; and surface water, 

wetlands, and surf ace soils. 

. ~ 

Detailed assessments generally will be submitted by permit applicants in one of two forms: 

(1) as a worst-case constituent release, fate and transport, and exposure scenario to demonstrate 

compliance with the environmental performance standards even under unrealistically severe 

conditions or (2) as estimates of actual constituent releases and of fate and transport mechanisms 

likely to occur at the site to demonstrate that the unit will meet the environmental performance 

standards. 

For this guidance manual, detailed assessments that use worst-case scenarios ~e ref erred 

to as screening assessments, because they can be used by permit applicants to avoid the need for a 

detai~ed assessment that use estimates of actual constituent releases by demonstrating that releases 

from the unit will be at levels below health-based and environmental levels at locations of 

potential receptors, even when worst-case release and dispersion assumptions are used. The 

permit writer should examine information obtained from the applicant's Subpart X unit 

characterization and waste characterization; the permit writer should be able to verify •worst-case• 

releases from such information. Once worst-case releases from the unit have been quantified, the 

applicant then must make a convincing demonstration that the releases do not exce~d acceptable 

levels at locations of potential receptors. If the applicant cannot furnish such information to the 

satisfaction of the permit writer, a NOD should be issued that requires (I) that the applicant 

provide additional information to support a worst-case scenario or (2) that the applicant conduct l 

detailed assessment that uses estimates of actual releases from the unit and fate and transport 

variables for the facility. 

Permit writers evaluating detailed assessments that use assumed or expected values usuJll-. 

must evaluate the values to determine their validity. Completion of the evaluation usually will 

require the permit writer to (I) consult with experts within EPA or the authorized state agency M 

(2) refer to existing guidances on the subject. If, after taking such steps, the permit writer c:inn.,1 

fully evaluate the techniques and assumptions used by the applicant, a NOD o~ permit denial 

should be issued. Detailed information for evaluating such assessments for each medium are 

presented in subsections 4.2, 4.3, and 4.4 of this section. These subsections also provide guidJn.~ 

on evaluating detailed assessments for each of the three environmental media that must be 

evaluated as part of a detailed assessment (that is, air; ground water and subsurface environmf'~· 
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and surface water, wetlands, and surface soils) and speeify, for each medium, (1) minimum 

information requirements for permit applicants, (2) guidance on evaluating monitoring and 

mo~eling procedures proposed by permit applicants, and (3) sources of additional detailed 

guidance. 

4.1.3 General Coaslderatlou for Evaluatla1 Eavlroameatal Assessments 

This subsection provides Juidance on (1) determining when monitoring or modeling shou!d 

be used by permit applicants and (2) evaluating the adequacy of a permit applicant's quality 

assurance and quality control procedures . 

4.1.3.1 Use of Moaltorla1 and Modella1 By Permit Appllcaats · 
~.... '.: r··· . ~ ·- .. 

. 
To evaluate the concentrations of hazardous waste constituents at receptor locations, 

detailed assessments generally will involve techniques for ·the ·quanbTfoatfon of releases, including 

(I) monitoring of actual concentrations in various environmental media and (2) modeling 

techniques. Monitoring includes field measurement techniques designed to quantify releases from 

Subpart X units as ground-water monitoring wells and continuous emissions monitors for air 

emissions. Modeling includes techniques to est1mate difficult-to-measure ·releases from a Subpart 

;~ unit, using measurable parameters that affect rates of release to a given medium. These 

measurable parameters serv~ as inputs for the m~el designed to ~imul!lte environmental.or unit

specific characteristics. A variety of models are available for all environmental media; however. 

many models are designed for: a specific purpose _within a given medium, and the inodels vary 

widely in degree of accuracy •. Therefore, the permit writer must ensure that the model chosen by 

the applicant is reviewed by an expert. 

The decision whether to require monitoring or modeling for a detailed ~sessment is based 

on several factors. When reviewing ·a detailed assessment, the permit writer likely will have to 

evaluate an applicant's (1) monitoring system for characterizing releases, (2) results of modeling. 

or (3) a combination of monitoring and modeling. Although the decision whether to allow the u~e 

of one option or the other has been the subject of controversy, the permit writer generally shou!J 

consider the following factors when determining which approach to require of a permit applicJnt 
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4.1.3.l 

• If monitoring is technically impracticable, modeling is preferable to 
monitoring. For example, permit applicants historically have had difficulty 
in capturing the entire plume from OB/OD units through the exclwiive use 
of air monitoring, because of the unconfined nature of air releases from 
such units. · 

• Permit applicants that propose the exclusive use of monitoring often should 
be required to conduct modeling to verify that the monitoring locations 
selected are capturing the full extent of releases from the unit. 

• Permit applicants that propose the exclusive use of modeling may be 
required to conduct confirmatory monitoring to verify the results of air 
modeling. 

Quality Assuraace and Quallty Control 

Permit writen must ensure that permit applicants have demonstrated quality assurance and 

quality control procedures that are adequate to ensure that data and information submitted by 

permit applicants as part of detailed assessments is credible. These procedures should be spelled 

out specifically by a ·permit applicant in a quality assurance project plan (QAPJP). Guidance on 

evaluating QAPjPs can be found in the document, Preparalion Aids for the Development of 

Calegory 11 Quality Assurance Project Plans, (EPA, 1991). Guidance on EPA-approved quality 

assurance and quality control procedures is also available in Chapter 1 of SW-846. A draft 

Chapter 11 for SW-846 also provides specific quality assurance and quality control procedures for 

saturated and unsaturated zone monitoring. A copy of the draft Chapter 11 is provided as 

Appendix H to this guidance manual. 

When reviewing QA/Qc procedures submitted by permit applicants for detailed 

assessments, permit writen should evaluate the procedures for the following facton: 

• Representativeness 

• Accuracy 

• Precision 

Data should be representative of conditions at the unit and at the facility. To be 

considered representative, information submitted by permit applicants should ac.count for 

variations over time and over areas near the unit. For example, a model that estimates 

concentrations of hazardous constituents at a downwind receptor over a period of one year 
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generally will be considered superior to an equivalent model that estimates concentrations over a 

per~od of a month, because inclusion of the longer period of time will account for seasonal 

variations. Similarly, a monitoring plan that includes monitoring locations in all directions from .i 

Subpart X unit. generally will be preferable to one that addresses only emisS1ons from the 

predominately downwind direction~ 

The permit writer also should evaluate data submitted by an applicant for its accuracy. 

Accuracy is~ messure of the difference between a value obtained as a result of measurement (or 

modeling) and an actual value. In many cases, the accuracy of models can be repre.:;ented as the 

difference between results obtained from modeling (the predicted vaiue) and monitoring for 

bench-, pilot-, ·or full-scale operation. If the permit writer determines that the data are not 

accurate, the permit writer either must request additional information through a NOD or must 

issue a permit denial. 

The permit writer also should consider the precision of techniques used by permit 

applicants during evaluations of Subpart X permit applications. Precision is a measure of the 

reproducibility of results from the execution of one or more identical procedures_. Precision can 

be evaluated if similar conditions are used for a modeling or monitoring scenario. For example, if 

two pilot-scale test burns for an open burning unit are conducted using the same quantity of the 

same waste under nearly identical co1:1ditions, similar results should be obtained~ Permit writers 

should request additional information (through NODs) or issue a permit denial if an applicant 

cannot demonstrate precision in his or her assessme~t approach. 

4.2 DETAILED AIR ASS~MENTS 

The purposes of a detailed air assessment are to define: 

• The atmospheric, meteorologic, topographic, and existing air quality 
characteristics in the area surrounding the unit 

• Potential receptors of releases from the unit 

• The expected emission and dispersion rates of any releases from the unit 

• The exposure to human and environmental receptors of releases from the 
unit and the risk to receptors from su~h releases (discussed in Subsection 
4.5 of this manual) 
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Definition of the atmospheric, meteorologic, topographic, and existing air quality 

characteristics in the area surrounding the unit is essential to supply a frame of reference for any 

monitoring results obtained by the permit applicant or to i~entify input variables for emission and 

dispersion modeling. Subsection 4.2.l provides examples of the types and amounts of data needed 

to properly define these important characteristics. 

The expected emissions and dis~rsion rates of auy releases from a Subpart X unit can be 

defined through modeling; monitoring, or a combination of the two approaches. Subsections 4.2.2 

and 4.2.3 provide permit writers with information for evaluating modeling and monitc,ring 

strategies presented by permit applicants to define emissions :md dispersion of hazardous waste 

constituents from Subpart X units. 

When evaluating detailed air assess~ents, permit writers should consult with experts in the 

evaluation of air assessments. Such experts may include air modelers in EPA Regional offices and 

state environmental protection agencies and ·personnel in the Office of Air Quality Planning and 

Standards in Research Triangle Park, North Carolina. Permit writers also can ref er to Appendix C 

to this guidance manual, which provides two example air assessment reviews of Subpart X permit 

applications for OB/OD units, for information to aid in the review of detailed air assessments. 

4.l.1 Required Iaformatloa for Detailed Air Aueumeats 

When a permit applicant submits a detailed ·air assessment, the applicant must obtain 

information on (I) atmospheric, meteorologic, and topographic characteristics of the area 

surrounding the unit, (2) information OD existing air quality, and (3) information on potential 

human and environmental receptors. The following guidance provides examples of the 

information permit applicants should furnish and sources of information that permit applicants 

should consult to obtain such information. 

4.l.1.1 Atmospheric, Meteoroloalc, and Topoaraphlc hfor~atloa 

Permit applicants should provide information on meteorologic conditions that affect 

atmospheric dispersion of hazardous constituents from Subpart X units. These conditions include 

wind~ temperature, and atmospheric stability indicators. Specific parameters include, but are not 

limited to, the following: 
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• Wind (direction and speed) roses 

• Mean wind speeds 

• Atmospheric ~~bility distributions 

• Temperature means and extremes 

• Precipitation means 

• Humidity means 

• Data on atmospheric pressure 

The parameten required and the required level of detail of information for those 

parameten will vary, depending upon the applicant's specific circumstances. Permit writers 

should consult with experts in meteorology to determine these requirements. Such experts include 

personnel in the Regional and state air pollution control offices and the Office of Air Quality 

Planning and Standards in Research Triangle Park, North Carolina. 

The primary source of climatic information for the United States is the National Climatic 
. . 

Data Center (NCDC) in Asheville, North Carolina. The NCDC can provide climate summaries for 

National Weat~er Service stations in the vicinity of the applicant's facility. Standard NCDC 

references for climatic information include: 

• National Climatic Data Center, annual. Local Climatological Data - Annu31 
Summaries with Comparative Data, Asheville, North Carolina. 

• National Climatic Data Center, 1973. Climates of the States, Asheville, 
·North Carolina. · 

• National Climatic Data Center, 1968. Weather Atlas of the United States. 
Asheville, North Carolina. 

Other sources of data from which permit writers may expect applicants to obtain :t 

meteorological information include Federal Aviation Administration stations, Air Force bases. _ 

nuclear power facilities, and some industrial facilities. 

If a permit applicant's initial submission of data on meteorological conditions at the 

facility is deficient, the permit writer may require that the applicant conduct a meteorological 

monitoring survey to establish local wind flow patterns and other meteorological data. The rt~u·'' 
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of the survey can be used to determine local prevailing winds and unusual wind patterns. For 

example, certain areas near mountains may experience upslope winds during the day and 

downslope w~nds at night. Permit writen should require that such surveys be conducted for a 

period of at least one month (or a peiiod of as much as one year if significant seasonal variations 

may occur at the facility) to adequately characterize wind patterns. The results of a 

meteorological survey also can be used to establish the location of monitoring stations to measure 

ambient air conditions. 

Permit applicants also should demonstrate to the permit writers' satisfaction that the 

location of meteorological equipment will generate data that is representative of.meteorological 

conditions at the site. Permit writers also may require the use of additional meteorological stations 

at sites having complex terrain, at sites located in coastal areas, or at sites where meteorological 

conditions may vary significantly near the (acility or over short periods of time (for example, 

differences in.conditions during the day and at night). Additional guidance on meteorological 

monitoring is provided in Table 4-3. 

Information on the topography surrounding the facility also should be prov~ded by the 

permit applicant. Such information should be sufficient to ~emonstrate to the permit writer the. 

effects that local terrain, such as valleys and mountains, will have on ground-level and other 

concentrations of hazardous constituents that may adversely affect human or environmental 

recepton. Permit applicants should provide topographic maps for the immediate area surrounding 

the facility and all adjacent areas that may be affected by emissions from the Subpart X unit. 

4.2.l.2 Exlstlni Air Quality Data 

Permit appli~ts must provide the permit writer with data on existing air quality in the 

area around the Subpart X unit, as required in 40 CFR 264.601(c)(S). To the extent possible, the 

submittal should include all available information on concentrations of hazardous constituents in 

the air for the vicinity of the Subpart X unit. Perm.It applicants should be required by permit 

writers to check Regional, state and local air pollution control offices for data on existing air 

quality data, including ~ta required to be collected.under the Clean Air Act. Permit writers :il~o 

should require applicants to obtain and submit information concerning existing air quality th:u ,, 

available in site-specific; investigative documents, including, but not limited to, environment:il 

impact statements, environmental assessments, remedial investigations/feasibility studies (RI, F~' 

records of decision (ROD), site investigations, RF As, and RFis. 
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Table 4-3 

Adclidoaal Guidance oa .Meteorolo1lcal Moaltorin1 

'Permit writers caa find addltloaal 1ulcluce oa evaluatln1 meteorolo1lcal 
moaltorln1 pro1ram1 la the f ollowlns: 

EPA, 1987. On-Site Meteorological Program Guidance for Regulatory Modeling 
Applications (EPA-450/4-87-013). Office of Air Quality Planning and 
Standards, Research Triangle Park, North Carolina (June). 

EPA, 1983. Quality Assurance Handbook for Air Pollution Measurements 
Systems: Volume IV, Meteorological Measurements (EPA-600/4-82-060) 
Office of Research and Development, Research Triangle Park, North 
Carolina (February). 

EPA, 1986. Guidelines on Air Quaiity Models (Revised) (EPA-40S/2-78-027R). 
Office of Air Quality Planning and Standards, Research Triangle Park, 
North.Carolina (July). • 

Adclitfoaal laformatloa coacernin1 meteorolo1icaJ Instruments and 1tatlon1, 
lacludln1 perf ormaace specifications, station locations, sensor exposure criteria, 
and field method& for meteorolo1lcal monltorlna, are prodded la the f ollowln1: 

EPA, 1980. Ambient Monitoring Guidelines of Preventions of Significant 
Deterioration (EPA-450/4-80/012R). Office of Air Quality Plannin..; and 
Standards, Research Triangle Park, North Carolina (November). 

· EPA, 1983. Quality Assurance Handbook for Air Pollution Measurements 
Systems: Volume IV, Meteorological Measurement (EPA 600/4-82-060). 
Office of Research and Development, Research Triangle Park, North 
Carolina '(February). 

EPA, i986. Guidelines on Air Quality M~els (Revised) (EPA 405/2-78-027R). 
Office of Air Quality Planning and Standards, Research Triangle Park, 
North Carolina (July). 

EPA, 1987. On-Site Meteorological Program Guidance for Regulatory Modeling 
Applications (EPA-450/8-87-013). Office of Air Quality Planning and 
Standards, Research Triangle Park, North Carolina (July). 
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4.2.1.3 · hformatloa o• Poteatlal Recepton for Air Releues 

Permit applicants should provide permit writers with information on potential human and 

environmenta,I receptors of air releases. Although receptors will vaey for each site, certain 

receptors likely will be applicable to every facility; some likely receptors ate discussed below. 

Information submitted concerning receptors should indicate not only potential targets of direct 

releases of air, but also potential receptors of indirect exposure from releases to soil and surf ace 

w~ter. For exampt~. animals on the ground may be affected by particulate releases that result in 
. -. . 

deposition of hazardous constituents on the soil surface. 

Permit writers always should receive information on population near the facility as part of 

the detailed assessment. When providing information on potentially exposed persons, permit 

applicants also should discuss potential on-site exposure (that ~·worker exposure) and off-site 

exposure. Population information, which is usually available from the Bureau of the Census (U.S. 

Department of Commerce), should provide the permit writer with an ·estimate of the population . . 
within a given radius of the facility, within "which people could be affected by releases to ·air from 

the facility. Although the minimum acceptable distance of the radius will vary, permit writers 

can evaluate submissions by permit applicants for factors such as: types and concentrations of 

hazardous waste constituents released (or potentially released) from the facility; meteorological 

patterns in the area; and the phase of the release (that is, vapor or particulate emissions). The . 

permit applicant also should provide information on the nearest potential human receptor; this 

person is commonly ref erred to as the maximum exposed individual (MEI). 

Permit applicants must provide permit writers with information on potential ecological 
. . 

receplors. Such receptors should include, at a minimum, birds and insects within an area likely to 

be affected by the release. Permit applicants also must provide a summary of all the trees and 

other plants in the area that could be affected by operation of the Subpart X unit. Finally, permit 

writers should receive information on the locations of and distances from the unit to sensitive 

environments and endangered species. 

4.2.2 Evaluadoa of Approaches to Air Modella1 

This subsection provides the permit writer with information on evaluating the 

appropriateness of models proposed for use by Subpart X permit applicants. It provides the 
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permit wiiter with (l) background information on models, (2) criteria for evaluating air modeling 

approaches, and (3) information on recommended air quality models.· - · 

4.2.2.1 Back1rouad Inf ormatloa on Air Modelln1 

.Once the permit writer has obtained all the necessary information needed to evaluate a 

permit appJi~t's propased modeling approach, the permit writer must determine if justification 

for the use of a model and data extracted froni the model is both credible and applicable to the 

circumstances at the applicant's facility. Al.though making this evaluation often wiU require the 

he1p of air mod_eling experts, the permit writer can do ~omt! initial evaluation of air modeling 

approaches to eliminate certain submissions without performing an extensive evaluation. 

In general, two types of models are used to predict concentrations of hazardous 

constituents in the vicinity of a Subpart X unit. They are air emissions estimation models and 

atmospheric dispersion models. Air emissi9ns estimation models generally are used to predict 

emissions rates (that is, a release rate in terms of mass per unit time), using assumptions 

concerning the waste management unit. Air emissions estimation models gene~ly are used only 

when they can be supplemented by atmospheric dispersion modeling. Emissions models used by 

Subpart X permit applicants should be based on verifiable, reasonable worst-case emissions 

factors. 

Atmospheric dispersion models are used to estimate concentrations of hazardous waste 

constitUents at receptor locations, using input data concerning emissions rates from a Subpart X 

unit, meteorological information, and topographic information. These models generally are used 

to estimate concentrations of hazardous waste constituents at various receptor locations, to assist 1n 

designing an air monitoring program, or to interpret or extrapolate air monitoring results. 

Dispersion modeling also can be used to identify conditions that are ·representative of a reasonarlt." 

worst-case scenario by permit applicants attempting to demonstrate compliance with requiremenu 

for air assessments. 

Models used by Subpart X permit applicants also will provide one of two levels of detail 

screening models or refined models. Screening models use conservative assumptions or input JJ~l 

to develop conservative ·estimates of emissions from Subpart X units. The purp0se of such mo<lM 

is to eliminate the need for more detailed models when it can be shown clearly that emissions 

from a proposed Subpart X unit will not violate the environmental performance standard for 

-i- 17 



releases to air. The second level of sophistication includes those models referred to as refined 

models. Reimed models are those that use more sophisticated techniques and require more 

detailed and preeise input data. Such models typically will provide a more accurate estimate of 

emissions from a Subpart X unit. 

Whatever type of model is selected, the permit writer should ensure that the model is 

relevant to the source (the Subpart X unit) and the conditions at the site. The ·model selected by 

the applicant should (l) account for all mechanisms of air emissions, (2) adequately describe the 

source, (3) account for variations over time and over areas near tht? source, and (4) account for 

variations in the operation of the source. If the model dof"..s not meet these requirements, a NOD 

requiring the use of other methods (or models) should be issued, or the permit should be denied. 

Air emissions from Subpart X units may consist of vapor phase emissions or particulate 

emissions. Vapor phase emissions primarily consist of volatile and s~mivolatile organic 

compounds but also may include certain metal fumes (for example, from mercury) and may result 

from the following processes: 

• Volatilization 

• Biodegradation 

• Photodecomposition 

• Hydrolysis 

• Combustion 

• Detonation . 

Particulate emissions may be generated from wind erosion, mechanical disturbances, and 

combustion. Particulate matter may be generated as hazardous waste or hazardous constituents, or 

constituents may be adsorbed onto particulate matter itself. Hazardous constituents of copcern 

with regard to particulate emissions primarily include metals, but may also include various volatile 

and non-volatile organics. 

Permit writers should verify that models selected by applicants are appropriate for the 

type of source the Subpart X unit represents. Categories or sources _or air emissions include point. 

line, area, and volume sources. Point sources include vents and stacks, while area sources are 
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more likely to include such disposal units as geologic repositories. Line sources typically are not 

applicable to Subpart X units, but include sources that are long in relation to their width, such as 

ditches. Table 4-4 provides examples of dispersion model input requirements for various 

categories of sources. 

When submitting information to permit writers on a proposed modeling approach, permit 

applicants should have considered_ possible variations in conditions regarding a Subpart X unit. 

Such variations include those possible in meteorological conditions, changes in waste composition, 

and changes in the operating conditions for the unit. For example, the permit applicant must have 

used inputs to simulate meteorological conditions throughout the course of the year; that is, the 

applicant must have addressed changes in meteorological conditions associated with the change in 

seasons. Owners or operators also must use input data in models that represent all wastestreams 

that will be managed in the Subpart X unit. Finally, permit applicants should have provided the 

results of modeling for the full range of proposed· operating conditions for the unit. 

4.2.2.l Crlte·rla for E"t'aluatin1 Approaches to Air ModelJna 

Permit writers should apply several criteria when evaluating the use of a model in a 

particular situation. These criteria include: 

• The meteorological and topographic complexities of the area 

• The level of detail and accuracy n~eded for the analysis 

• The technical competence of the applicant with respect to conducting the 
modeling 

• The detail and accuracy of the data base supporting the model being used 
(for example, emissions inventory, meteorological data. and air quality 
data) 

• The location of the property boundary of the facility 

• Dispersion coefficients 

• Stability categories 

• Plume rise 

• The degree of chemfoal transformation of hazardous constituents 

• The extent of gravitational settling and deposition 
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Tablc.f--4 

Ewnplea ol Input Requirements fOI' Various Source Catcgorica fOI' Air Dispersion Models 

iltr•---,,-~,,,,,, ............... , ... ,, ... . 
Source location 

Source dimension 

Source emissions rate for 
each constituent under 
consideration 

Adjacent obstructions 

Particle mass-size 
distribution and deposition 
velocity 

Coordinates of the point 

Mass per unit time 

Height 
Width 
Length 

Coordinates of the center of 
the Linc 

Length 
Width 
Height 

lnitiai horizontal and vertical 
dimensions 
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Coordinates of the 
southwest comer of the area 
apprOlimatcd by a Equarc 

'Width of the square area 
source 

Mass per unit 
time per unit 

.area 

~-.. 

·:=:::::::::=::::::= ::::::=:,:::,:,::=:::::ry11:1;:1;11:1;i:=::=1:11:11:~:;11;;::, 

Coordinates of the center qi 
the source 

Height of the volume 
source, width 

Mass per unit time 

) 



_,. • Urban or rural classification of the facility 

• Assumptions used to develop input data 

• Constituents that are modeled 

• Quality of data used and its applicability to the situation 

EPA has developed several guidance manuals to assist Subpart X permit writers in 

evaluating air modeling approaches proposed by Subpart X permit applicants. These guidance 

documents include: 

4.2.l.3 

EPA, 1986. Guideline on Air Quality Models and Supplement A (Revised) (EPA 450/12-
78-027R). Office of Air Quality Planning and Standards, Research Triangle Park, North 
Carolina (July). · 

EPA. 1988. Procedures for Conducting Air Quality Pathway Analyses for Superfund 
Applications (Draft). Office of Air Quality Planning and Standards, Research Triangle 
Park, North Carolina (December) . . . 

Recommended Air Quality Models 

This subsection presents information on models that have been developed by EPA and 

have been found suitable for various applications in EPA's air programs. The models were 
~ . 

evaluated by category. using statistical measures of model performance in comparison with 

measured air quality data, as suggested by the American Meteorological Society and scientific peer 

reviews. The permit writer should note that this discussion focuses on models that have.been 

~reviewed by EPA and that it should not be construed to exclude the use of other models that 

currently exist or that will be developed in the future. Table 4-S shows refined dispersion models 

that, based on such review, have been found to perform better than other models in their 

respective categories. Table 4-6 depicts pref erred screening models. 

In gene~ the preferred models in Tables 4-S and 4-6 should be used by permit 

applicants, unless an applicant can demonstrate that an alternative model is equivalent to them. 

Permit writers should consider a model equivalent to pref erred models if it meets one of the 

following criteria: 

• . The proposed alternative model produces estimates of concentrations 
equivalent to the estimates obtained by using the pref erred model. 
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1 
1 
3 
4 
5 

Table 4-5 

Examples of Preferred Refined Dlspenlo• Modell 

1. Sourc:. Co~: 
Poina 
Area 

2. Land UM: 
Rural· 
Urban 

S. R..leue Mode: 
Continuoua . 
Inatantaneoua 

4. Physical Sta&e of Contaminan& 
Gu 
ParticulU. 

5. Buildinc Wake Efl'ect 

8. Stack Tip Downwuh 

7. Number of Sources: 

·X 
x 

x 

x 

x 
x 

x 

Sinpe X 
Multiple X 

I. Concentration Averacinc Time More than 
one month, to 
one rear or 
lonpr. 

9. Com.menu 

Cl.ima&olosical Diapenion Model 
Induatrial Source Compla Model 

A 
cllma&olocical 
plume model 
for 
determininc 
lonc-krm 
pollu&ana 
contaminanu 
a& any 
pound-level 
urban 
recep&or 

x 
x 

x 
x 

x 

x 
x 

x 

x 

x 
1,1,1, and 
24 boun 
and annual 

A lteady-
ata&e plWDe< 
model &ha& 
can be UMd 
ao ..... 
pollutanu 
froma 
variety of 
induatrial 
IOUl'Cel 

x 

x 
x 

x 

x 
x 

x 

x 
1hourto1 
rear 

A 
diapenioa 
inodel for 
.. tima&inc 
air quall*Y 
concenuati 
onaof 
nomeactrr 
e 
pollutant. 
from 
multiple 
point 
eourc. 

Multiple Point Gauulan Diapenion Alforlthm with Terrain AdJuatmmt Model 
Sin1le Source Model 
Intecra&ed Puff Model 

x 

x 
x 

·X 

x 
x 

x 

x 

l,S, and 24 
boun and 
annual 

A 
diapenioD 
model for 
•timuinr 
air quality 
concentra& 
Iona of 
DODreac&iv 
e 
pollutanu 
for poin& 
IOurcet a& 
a tinsl• 
loca&ioD in 
rural OI' 

urban 
areu 

A 

x 

x 
x 

x 
x 

x 
x 

x 

x 

diapenion 
model !or 
•timatinr 
concentrat 
Iona or air 
pollutant• 
from a 
1in1le or 
multiple 
Mmi-
imtantane 
oua or 
multiple 
point 
19urc• 



_ .. 

1 
2 
3 

1. 

2. 

3. 

'· 

5. 

6. 

7. 

8. 

Table 4-6 

Examples of Preferred Screeala1 Dlspenloa Models 

Source Conftcura*ion: 
Poill* 
Area 

Land UN: 
Runl 
Urban 

R.leaM Moci.: 
· Continuoua 

lllltan taneoua 

Phyaical Sta*- of Contaminan*: 
Gu 
Panicula*-
Liquid 

Buildinr Wake Uec:t 

Stack Tip Do'Wtlwaah 

Number of Sourcee: 
Sill&!• 
Multiple 

Concentntion Avencini Time: 

Denae Gu Dlapenicm Model 
Heavy Gu Dltpenioa MocW 

x 

x 
x 

x 
x 

x 

One hoW" or 
1- than 1 
year 

Air Force Toxic Chemical Dlapenion.Moclel 

x 

x 
x 

x 
x 

x 

x 

x 

i.- than 1 
hour 

A diapel'lion 
model f'or the 
trampon of 
toxic chemical. 
rele .... into 
th• 
atmoephere, 
reprdl-of 
buoyancy 

x 

x 

x 

x 

x 

1 hoW' or 1-

A diapenion · 
model UMd f'or 
iround level 
and tranaient 
rele .... of' 
dense toxic pa 
formed Crom 
anaaourc. 

x 
x 

x 
x 

x 
x 
x 

x 

x 

x 

1minuieto1 
hour 

An interactive 

pufl' model '° 
compu*e 
concentrations 
of' liquid or 
pa 

x 

x 

x 

x 
x 

x 

x 

Cue-by-c...,. 
buia 

A di1pemon 
model to 
e1tima&e 
impLirmen& o( 

vi1ibihty for 

line1 of ••ch& 



_ .. • The applicant has conducted a statistical evalliationofl:)enormance for the 
proposed alternative model and has demonstrated that the model preforms 
as well or better than a pref erred model. 

• There is no pref erred model for a particular application, and the proposed 
model must be used to satisfy regulatory requirements under another 
federal statute or under a state or local statute. 

Permit writers also may obtain information concerning air quality models through EPA's 

Model Clearinghouse. The clearinghouse provides information on a variety of air quality models 

proposed for use in various regulatory applications. Permit writers can acce~ the clearinghouse 

throush a PC computer hookup (phone (919) 541-5742) to the Support Center for Regulatory Air 

Models, Bulletin Board System (SCRAM BBS). The purpose of the clearinghouse is to: 

• Provide an overview of decisions by EPA Regional offices with respect to 
the use of modeling techniques and data bases 

• Summarize the results of visits to EPA Regional offices designed to gather 
information pertinent to the use of air quality models 

• Develop information to aid in the preparation of an annual report 
summarizing clearinghouse activities, including specific determinations 
regarding the use of air quality models made during the course of the year 

4.2.3 Evaluatloa of Air Moaitoria1 Pro1ram1 

This subsection provides the Subpart X permit writer with (1) background information on 

approaches to air monitoring. (2) criteria for evaluating air monitoring plans submitted by Subp3r1 

X permit applicants, and .(3') ~~rces of additional guidance for evaluating air monitoring 

programs. 

4.2.3.1 Back1rou•d hf ormatioa oa Air Moaitoria1 

Permit applicants generally will use one of two types of air monitoring: source emiss1ont 

monitoring and air monitoring networks. Source emissions monitoring is used to measure 

emissions at the source_..; that is, the Subpart X unit -- with the results typically being entert>d 

into a mathematical dispersion model for estimation of downwind concentrations. This approJ .. "' 
. . 

generally works best for point sources (for example, stacks) and may not work well for area 

sources because of the difficulty of measuring emissions over the full area of the source. 

.. 



Permit applicants also may use an air monitoring network to quantify emissions from a 

Subpart X unit. Such networks typically use upwind-downwind air monitoring systems. In such 

systems, a series of air monitors are constructed in the predominant upwind direction from the 

source and used to determine background concentrations of hazardous waste constituents. The 

results from- the upwind monitors then can be compared with the results from a series of 

downwind monitors. The difference in levels of concentrations of hazardous waste constituents in 

the air between the two sets of monitors then can be attributed to the Subpart X unit. 

A third patential type of air monitoting approach that may be proposed to permit writers 

by permit applicants is the use of monitoring data from laboratory tests. If an apf:?licant proposes 

to use air monitoring data from laboratory studies, the applicant must justify the use of the data 

by demonstrating that the data can produce results equivalent to those produced by a full-scale 

~onitoring program. 

In addition to different types of aiP monitoring programs, permit writers also usually will 

be required to review two different levels of detail for air monitoring programs: screenin_g 

sampling and detailed air monitoring. Screening sampling typically is used to determine the extent 

of full-scale air monitoring required, including source emissions monitoring and air monitoring 

networks. Screening sampling may be conducted either to verify the existence of releases to the 

air or to supplement modeling conducted at the facility. 

Detailed air monitoring is performed by permit applicants if the results of screening 

sampling are insufficient to characterize releases from a Subpart X unit. If a permit writer feels 

that the results of 'screening sampling, in conjunction with air modeling, do not provide sufficient 

information to demonstrate compliance with the air assessment requirements for Subpart X units, 

the permit writer should (1) issue a NOD requiring detailed air monitoring or (2) deny the permit. 

4.2.3.2 EvaJuadoa Criteria tor Air Monitorin1 Pro1ram1 

Permit writers should require applicants to fulfill certain minimum information· 

requiremen_ts in their applications so that the permit writer thoroughly evaluate the applicant's 

proposed monitoring program. The information required includes, but is not limited to, 

information on: 

• Physical and chemical characteristics of constituents to be detected 
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• Detection limits for the air monitoring equipment and associated analytical· 
equipment 

• Sampling frequency 

• Duration of the air monitoring program 

The permit applicant should provide information on the physical and chemical 

characteristics of the constituents to be detected. The permit writer should require that the 

constituents to be detected be specified clearly because the detection of organic :::onstituents 

usually will require different sampling and analytical methods from the detection of inorganic 

constituents. The phase of the emissions to be detected (that is, vapor phase or particulate phase) 

also will affect.the selection of equipment that will be effective in detecting such constituents. 

Permit applicants also should provi~e the permit writer with information on detection 

limits for monitoting equipment. _The limi~ should be at levels at least as low as health-based 

levels used in the air assessment by the owner or operator of the Subpart X unit. Finally, permit 

applicants should provide permit writers with information on sampling frequencies and duration 

of air monitoring programs to allow the permit writer to determine whether the monitoring 

program will provide e'lough data to adequately characterize emissions from the Subpart X unit. 

4.2.3.3 Guidance os Evaluatla1 Emissions Moaltoria1 

Depending upon.the type-of unit involved, permit writers will evaluate two types of 

emissions monitoring: point source emissions monitoring and area source emissions monitoring. 

Point source emissions monitoring may be used by permit applicants to monitor emissions from 

such point sources as vents and stacks. Permit applicants may use area source emissions 

monitoring for sources at which fugitive emissions may be a problem. Whatever approach to 

source emissions monitoring is used, permit writers should.ensure that results from emissions 

monitoring are representative of reasonable worst-case emissions, as indicated by information on 

the facility's waste characterization, waste feeds to the unit, and treatment or disposal process. 

Although in many cases source emissions monitoring is an acceptable ·means to measure 

emissions from a Subpart X unit, permit writers should be aware of its limitations. Source 

emissions monitoring is not in itself sufficient for a detailed assessment of releases to the :iir: 

permit applicants must either (I) use such data as inputs for dispersion modeling, or (2) called 



additional data (for example, through the use of an upwind-downwind monitoring network). In 

·' addition, because most source emissions monitoring techniques rely on captUring emissions near 

the source (that is, the Subpart X unit), emissions monitoring should not be used when emissions 

from the unit cannot be isolated for sampling and analysis (for example, for OB/OD units). 

Additional. sources of guidance for evaluating emissions monitoring are provided in Table 4-7. 

4.2.3.4 Guldaace oa EYaluatJne Air Moaltorin1 Networks. 

Permit applicants typically will sub?lit proposals for air monitoring networks in the form 

of an upwind-downwind monitoring system. Permit writers should require applicants to provide 

the following when submitting information concerning air monitoring networks: 

• Location of air monitors 

• Height above ground of sampling points 

• Duration of monitoring program 
.. 

• Sampling frequency 

• Detection limits of monitoring equipment 

• Physical and chemical characteristics of constituents to be detected 

Permit writers should request that Subpart X permit applicants identify the locations of all 

sampling points in the proposed air monitoring design. The applicant should provide 

justifications for each location, including information that clearly demonstrates that monitors are 

both upwind and downwind of the Subpart X unit. One common approach incorporates the use of 

monitors in four locations: upwind of the unit, downwind at the boundary of the unit, downwind 

at the facility boundary, and downwind at a location outside the facility boundary. Permit writt'r~ 

should require additi. d monitoring locations for facilities located in complex terrain (for 

example, near large lfj untains) and coastal facilities that have pronounced secondary air flow 

patterns. An example of a situation in which additional air monitoring locations may be requirt>J 

is that of a facility where primary wind directions differ during the day and at night. 

Permit writers also should require applicants to specify the height of air monitoring 

locations. The height above the ground of sampling points is important to determine their 

relevance to potentially affecte~ receptors. Typically, the inlet exposure height of air monitor, 



·' Table .. _, 

Sources of Adclltloaal Gulcluce oa Emlulo•• Moaltorla1 

Guidance oa polat source emissions monltorln1 ls provided la the followln1 documents: 

U.S. Environmental Protection Agency (EPA), 1986. Measurement of Gaseous Emission 
Rates from Land Surfaces Using an Emission Isolation Flux Chamber: User's 
Guide (EPA/600/8-86/008). Environmental Monitoring Systems Laboratory, 
Las Vegas, Nevada. 

EPA, 1988. Procedures for Conducting Air Pathway Analyses for Superfund 
Applications (Draft). Office of Air Quality Planning and Standar~. Research 
Triangle Park, North Carolina (December). 

Guldanc~ oa area source emissions monltorln1 11 provided la the f olfowln1 documents: 

EPA, 1985. Practical Guide - Trial Burns for Hazardous Waste Incinerators. Office of 
Research and Development, Cincinnati, Ohio (November). 

EPA, 1992. Volume 40 of the Code of Federal Regulations, Part 60, Appendix A: 
Reference Methods. Office of the Federal Register, Washington, D.C. 

EPA, 1978. Stack Sampling Technical Information, A Collection of Monographs and 
Papers, Volumes I-m (EPA 450/2-78-042a,b,c). Office of Air Quality Planning 
and Standards, Research Triangle Park, North Carolina. 

EPA, 1985. Modified Method S Train and Source Assessment Sampling System 
Operator's Manual (EPA 600/8-85-003). Office of Research and Development, 
Research Triangle Park, North Carolina (February). . . 

EPA, 1984. Protocol for the Collection and Analysis of Volatile POHCs Using VOST 
(EPA 600/8-84-007). Office of Research and Development, Research Triangle 
Park, North Carolina (March). · 

EPA, 1984. Sampling and Analysis Methods for Hazardous Waste Combustion (EPA 600. -84-
002). Office of Solid Waste, Washington, D.C. (February). 

EPA, 1981. Source Sampling and Analysis of Gaseous Pollutants {EPA-Am Course 
Manual 468). Air Pollution Control Institute, Research Triangle Park, North 
Carolina. 

EPA, 1979. Source Sampling for Particulate Pollutants {EPA-APTI Course Manual .isoi 
Air Pollution Control Institute, Research Triangle Park, North Carolina. 



should be 2 to 1 S meters to represent actual exposure conditions as opposed to other factors such 

as wind erosion; however, the height may vary because of .site-specific and unit-specific 

conditions. For example, the monitoring location for an OB/OD unit may be much higher to meet 

the need to capture emissions from a plume that is rising very quickly because of its high 

temperature. The other factors listed above -- duration of air monitoring, sampling frequency, 

detection Hmi~ for air monitors, and physical and chemical characteristics of hazardous waste 

constituents to be monitored -- should be specified by permit applicants for the same reasons as 

those concerning proposed air modeling approaches (see Subsection 4.2.2 of this manual). 

4.3 DETAnED GROUND-WATER AND SUBSURFACE ~ESSMENTS 

The main purposes of a detailed ground-water and subsurface assessment are to define: 

• The hydrogeologic setting of the area surrounding the unit 
.· 

• Potential receptors of releases into the ground water or subsurface 
environment from the unit 

• The expected migration and dispersion rates of releases from the unit into 
the ground water and the subsurface environment· 

• The exposure to potential human and environmental receptors from releases 
from the unit and the risk to the recepton from such exposures (discussed 
in Subsection 4.5 of this manual) 

The hydrogeologic ~e~ng of the area surrounding the unit includes the existing ground

water quality, quantity, and direction of flow; the proximity to and withdrawal rates of current 

and potential users; and local land-use patterns. Data on these hydrologic features are needed 10 

provide a framework for interpreting monitoring data and as input variables to be entered into 

hydrogeologic models. Subsection 4.3.J provides information on the types anc;f amounts of d:i11 

needed to deime these features. 

The expected migration and dispersion rates of releases from a Subpart X unit can be 

defined through monitoring, modeling, or a combination of both approaches. Su~sections 4. 3 : 

and 4.3.3 provide permit writers with information for evaluating modeling and monitoring 

Strategies presented by permit applicants tO define migration and dispersion Of hazardOUS W:lSI~ 

constituents in the ground water and subsurface environment around a Subpart X unit. 

4-29 



_ .. 

---·-· -··-- ----------

Permit writers usually will want to enlist the help of experts when reviewing detailed 

ground-water and subsurface assessments. Such experts may include geologists and 

hydrogeologists in EPA Regional and state environmental protection office5, personnel from the 

U.S. EPA Environmental Research Laboratory in Ada, Oklahoma, and personnei from the Office 

of Ground-Water Protection at EPA Headquarters. 

4.3.1 Required Iaf ormatioa for Detailed Ground-Water and Subsurface Assessments 

-· 
As part of detailed ground-water and subsurface assessments, permit applicants must 

submit information on (I) the hydrologic and geologic characteristics of the area, (2) the uses and 

characteristics of ground water and land in the area, and (3) potential receptors. Information on 

these three areas is presented in the following sections. 

4.3.1.1 Hydroloalc and Geoloalc Characteristics 

Permit writers should require permit applicants to submit certain _data as part of a detailed 

ground-water and subsurface assessment. This information includes, but is not limited to, the 

following: 

• Types and distribution of geologic materials 

• Occurrence of ground water in geologic formations 

• Movement of ground water through :geologic formations 

• Location of the facility in relation to regional ground-water-bearing 
formations 

• Relative permeability of geologic formations 

• Potential physical and chemical interactions among constituents reieased 
from the Subpart X unit and the materials that make up the geologic 
formations at the facility · 

Permit applicants should provide permit writers with information concerning the 

movement, both horizontally and vertically, of ground water below the facility. In order to m11o.t 

a proper determination of ground-water flow rates, permit applicants should be required to 

determine the hydraulic conductivity of geologic formations, the hydraulic gradient, and the 

effective porosity of the geologic formations near the facility. Hydraulic conductivity can re 
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determined through slug tests or pump tests, using one or more ground-water observation wells. 

(The use of both these tests is preferable to the use of a single test.) Permit writers should require 

that the hydraulic conductivity of each geologic layer below the facility be determined, because it 

may vary in different strata. The hydraulic gradient typically is determined through the use of 

piezometers~ The effective porosity usually can be determined from standard references 

according to the type of material that make up the particular formation. 

The permit applicant must describe potential physical and chemical interactions among 

constituents released from the Subpart X unit and the geologic materials ·underlying the facility. 

Geochemical and biological interactions may produce transfi:>rmation or biodegradation products 

different from the original constituents in the waste. Permit writers should require the applicant 

to describe the potential for such interactions and their resultant effects on the subsurface 

· environment. 

Permit writers also should receive information on the ground-water hydrology of the 

facility. The information should include a description of the aquifer system underlying the 

facility, including a discussion of any perched or seasonal aquifers. Information provided by 

applicants should include depth to aquifers, the specific yield of aquifers, and the direction and 

rate of flow of ground water. Permit applicants also should provide permit writers information on 

the locations of ground-water dLcharge and recharge areas and the locations and types of any 

aquitards in the area. 

Possible sources of information OD local or r.egional geology include U.S. Geological Survey 

(USGS) reports, maps, and files; the U.S. Department of Agriculture Soil Conservation Service; 

state geologic survey records; state .environmental and natural resources offices; and local well 

drilling logs. Sources of information concerning ground-water hydrology include the USGS. stare 

geological surveys, local well drillers, and state and local water resources boards. Permit 

applicants may wish to consult a list of local offices available from the Water Resources .Division 

at the USGS in Reston. Virginia or EPA Regional offices. Other sources of information 

concerning the subsurface environment may include the fallowing: 

• U.S. Department of Agriculture Agricultural Stabilization and Conserv3r111n 
Service 

• U.S. Department of Interior, Bureau .of Reclamation 
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• Local planning boards 

• County or city health departments 

• Local libraries 

4.3.1.l Ground-Water and Land Use 

Permit writers should ask permit applicants to provide information concerning the existing 
. . .:.·. 

use and quality of ground water and land use in areas near the facility. The_ information genera!ly-

should include withdrawal rates, which may influence the rate and direction of ground-water 

flow, and specific uses of the ground water, such as an industrial or drinking-water supply. 

Information on the quality of the ground water is required in a Subpart X permit application, and 

that information should include its classification for use as potable, suitable for industrial use, or 

unusable. Information concerning ground-.water use and quality may be available from state or 

local water-use authorities. Land use information should specify. the zoning in the vicinity of the 

facility (for example, industrial or residential); this inf ormarlon is fypi~ly available from the 

local zoning or land-use authority in the area of the facility. 

4.3.1.3 PoteatfalJ~ecepton of Releases to Ground Watel'. ,,... 

Permit applicants are required to identify potential receptors of releases to the ground 

water from the Subpart X unit. Although ti,e types of receptors will vary,_ they usually will 
' 

include users of ground water for drinking water or for industrial use. Permit applicants must 
. . 

identify the location of all wells used for withdrawal of ground-water and specify the wells' 

proximity to the facility and the use of the ground water obtained from them. The information 

usually can be obtained from local well drilling logs or from the state or local ~ater-use authority 

responsible for the jurisdiction in which the facility is located. 

Permit writers must request information from permit applicants on the potential ecologicJI 

receptors of release to ground water and to the subsurface environment. The information must 

include an assessment of any releases from the Subpart X unit that may affect food-chain crops or 

other vegetation. The assessment should include an evaluation of releases to the root zone of su..:h 

vegetation and an evaluation of the probability that plants will take up hazardous waste 

constituents. For example, corn has been shown to have an i:ffinity for the uptake of cadmium 



,/ 
Finally, permit applicants should provide permit writers with information concerning 

potential human or environmental receptors as the result of transfer of hazardous waste 

constituents from the subsurface environment to other environmental media. The evaluation 

should include an assessment of the probability of contamination of surface-water bodies. such as 

springs, that are hydraulically connected to ground water. In such a case, potential receptors 

should include humans and other animals that use the surface water as a drinking-water source 

z.nd plants in the vicinity of the potentially affected surface water. 

4.3.l Enluatlnn of Approaches to Ground-Water and Subsurface Moaitorin1 

Permit applicants often will identify the concentratiOns of hazardotis waste constituents at 

potential receptors as a result of ground-water contamination by using a combination of ground

water monitoring and modeling. In such an approach, the concentrations of constituents are first 

determined through sampling and analysis of ground-water samples obtained from ground-water 

monitoring wells. The resulting concentrati?ns, along with information on the subsurface 

environment, such as velocity and direction of the ground-water flow, then can be entered into a 

model to determine the dispersion of hazardous waste constituents to specific receptor locations. 

Although ground-water monitoring is the primary me~hod of characterizing releases to 

ground water, permit writers may be require~ to evaluate alternative methods of detecting releases 

to ground water. Permit writers should evaluate permit applicants• submissions to determine 

where the proposed approaches will generate results equivalent to the results generated by ground

water monitoring. This determination generally will involve experts-in the proposed monitoring 

·-technology in the EPA or a state agency and may require consultation with such outside experts is 

consultants or university faculty. Alternative approaches also must demonstrate adequate quality 

assurance and quality control, in accordance with current EPA guidance. In general, permit 

writers should consider these alternatives to be invalid unless proven -otherwise, because, to this 

point, monitoring approaches other than ground-water monitoring have not been demonstrated r,, 

achieve equivalent performance in t!ie field. 

Although ground-water monitoring is not explicitly require_d in_ 40 CFR Part 264 Subplrl 

X for miscellane<>us units, the owner or operators of any unit that has the potential to affect tnt 

ground water will be required to install a ground-water monitoring system that complies with tl'lt" 

requirements of 40 CFR Part 264 Subpart F. Such units in_clude disposal units and any treatmrnt 

units that do not have engineering controls to prevent migration of hazardous waste or hazard•'i.' 
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constituents to soils or to the subsurface. Owners or operators of such units must provide 

adequate justification through a ground-water and subsurface assessment if they believe that the 

unit in question should not be required to have a ground-water monitoring system. A unit that is. 

contained within a building is an example of a unit that may be eligible for an exemption from 

requirements for ground-water monitoring. 

If it is determined that ground-water monitoring is necessary, owners or operators should 

be required to install a ground-water monitoring system before the permit is issued. Ground

water monitoring proposed by permit applicants should be conducted in accordance with the 

procedures.for regulated units under regulations specified in 40 CFR Part 264 Subpart F. The:;e 

procedures require the establishment of ground-water monitoring wells upgradient of the unit to 

establish backiround concentrations of indicator parameters and hazardous constituents and of 

downgradient wells that can be used to determine the impact of the unit on the quality of ground 

water. The proposal by the owner or operator should include the following elements: 

• Indicator parameters -and hazardous waste constituents to be monitored 

• Monitoring locations 

• Frequency and duration of sampling 

• Sampling and analysis techniques-

• Statistical analysis procedures 

• QA/QC procedures 

'' • . ~; ••. - l • 

When establishing permit conditions for ground-water monitoring parameters, permit 

writers should start with a.broad list of parameters (for example,' constituents listed in Appendu 
. . . 

IX of Part 264) and require permit applicants to justify any reduction in the- number of 

parameters to be analyzed. Owners and operators can be required to monitor for parameters othC'r 

than Appendix IX constituents under the authority of 40 CFR 270.14(c). An example of such 1 

requirement is monitoring for explosive constituents that are not listed in Appendix IX, but 1t111 

may migrate from open burning or detonation units. 

Permit applicants also should provide permit writers with information .on the point o( 

compliance (POC) for ground-water monitoring. The POC for ground-water monitoring is 

defined in 40 CFR 264.93 as an imaginary line circumscribing the downgradient edge of the 1.1" ' 
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In some· cases, an alternative POC for ground-water monitoring for Subpart X units may be 

warrarited. An alternative POC may be appropria.. .,.,hen (1) physical obstacles prevent its 

placeme1t at· the ~dge of the unit or (2) there is risk of damage to monitoring equipment. For 

example, many OB/OD units are located within the boundaries of an active impact range. In such 

CCl;SeS, the POC should be located where ground-water monitoring wells will not be damaged by 

ongoing range activities or by shock waves or heat from OB or OD activities. 

The adequacy of a proposed design of a ground-water monitoring system is determined in 

large part by the geology and ground-water hydrology at the facility. The placement of well~ will 

be determined by physical characteristic~, of the subsurface environment, as described in 

Subsection 4.3.1.J. Direct or indirect investigative methods can be used to make the determination 

of well placement. Direct methods include soil boring and rock core samples, with subsequent 

laboratory analysis to determine the subsurface structure. Indirect methods. include geophysical 

"techniques, such as seismic refraction and electrical resistivity. that can be used to extrapolate. 

information obtained from direct methods, that is, to determine the geology in areas between 

wells. 

The adequacy of a proposed ground-water monitoring system also is determined by the 

construction of the wells. Criteria for evaluating proposals by permit applicants for the 

construction of ground-water monitoring designs, as well as guidance on placement of wells can 

be found in the RCRA Ground-Waler Monitoring Technicc... Enforcement Guidance Documenl' and 

Statistical Analysis of Groundwater Monitoring.Data al RCRA Facilities - Interim Final 

Guidance.' Permit writers also may wish to take a course like, "Site Characterization for 

Subsurface Remediation,.•10 which deals with several aspects of ground-water and unsaturated . . . . . . ' ... 
zone monitoring."· Additional doeuments on guidance on the design and installation of ground-- . .. . . . . . . . . 

water monitoring systems are provided at the end of this section. A draft bibliography is available 

that summarizes current literature on assessing and remediating subsurface contamination. The 

' Available from NTIS, NTIS #PB87-107 751/AS. 

9 Available from NTIS, NTIS #PB89-J51-047. In addition, the EPA Office of Solid Waste 
offers a supplemental training course, "Statistical Training Course for Ground-Water Monitoring 
Data Analysis," June 1991, available through the RCRA Hotline at 1-800-424-9346. . 

10 Available from the ORD Publications Office, Center for Environmental Research 
Information, 26 West Martin Luther King Drive, Cincinnati, OH 45268-1072, (513) 569-7562. 
#CERI-89-224. . 
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summary is listed in a bibliography of ref eren~ included as Appendix A to this l 

manual. 

In addition to ground-water monitoring, permit writers should require pern. 

conduct vadose-zone monitoring (also ref erred to is unsaturated zo_ne monitoring). 

applicants should be required to monitor both horizontal and vertical migration of cc. 

the vadose zone. Permit applicants should use soil borings and piezometf!rs to measu1 

thickness of the unsaturated and capillary fringe zones. Permit writers should ref er t( 

Treazment Guidance Document for Unsaluraled Zone Monitoring for Land Treazmenl i 

additional guidance on evaluating vadose zone monitoring approaches. Permit writers : 

cautioned, however, that many of the methods referred to in this document often are it 

As of the time of_ the publication of this manual, a new guidance on vadose zone mooito 

being developed; permit writers should use that document as soon as it becomes availablt 

Additional guidance on the installation of ground-water monitoring wells and gro 

water monitoring procedures can be obtained from the following documents: 

EPA, 1989. RCRA Facility Investigation Guidance, Vohime Il of IV: Soil, Ground 
and Subsurface Gas Releases (EPA 530/SW-89-031}. Waste Management Di 
Office of Solid Waste (May). 

EPA, 1985. Practical Guide for Ground-Water Sampling (EPA-600/2-85/104), Offic 
Research and Development. 

EPA, 198S. RCRA:Grt>und-Water Monitoring Compliance Order Guidance. Offi~ 
. Solid Was~ .. -.- ... 

EPA. 1988. Practical Guide for Assessing and.Remediating Contaminated Groul'fd Wate 
Office of Emergency and Remedial Response. 

EPA. 1986. Permit Writers Guidance Manual for the Location of Hazardous Waste Land 
Storage and Disposal Facilities - Pha5e II: Method for Evaluating the Vulnerabi11 
of Ground Water. Office of Solid Waste. 

EPA, 1986, Guidance Criteria for Identifying Areas of Vulnerable Hydrogeology Under 
the Resource Conservation and Recovery Act (Interim Final). 
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. 4.3.3 Enluatioa of Approachu to Grouad-Water Modelia1 

Ground-water modeling has two primary applications for conducting detailed ground

water assessments for Subpart X u_nits: to determine dispersion of hazardous waste constituents in 

the subsurface environment once they have been detected in a ground-water monitoring system 

and to ~ist in the placement of ground-water monitoring wells. Because many of the models are 

complex and require extensive expertise to run, permit writers may wish to elicit help from 

personnel in their respective Regional or state ground-water protection office to aid them in 

evaluating modeling approaches proposed by owners or operators. The usefulness of models may 

be Jimited because the resuits generally are not as reliable as actual ground-water monitoring data 

(for example, the actual structure of the subsurface may be different from the conditions the 

models are based up~n). However, the following subsections will provide general g~idance on the 

evaluation of modeling proposed by Subpart X permit applicants. -

Ground-water modeling can be used to establ~sh the placement of wells for a ground

water monitoring system. Permit writers should not, however, allow the use of models as the sole 

source of information for well placement, because models may not account for variations _in 

conditions encountered in the field. Models used for such applications therefore should be used 

only in conjunction with geophysical methods, such as electromagnetic surveys. Permit applicants 

should provide permit writers with the following information when prooosing the use of a given 

model: 

• Assumptions used in the model 

• · Justification for the use of the model · ·'. . ~ .. 

• · Sensitivity analysis on input parameters entered into the model 

• Results of field sampling verification . 

Permit writers may obtain additional information on ground-water modeling through J 

clearinghouse operated by the International Ground Water Modeling Center (IGWMC). The 

IGWMC distributes information on ground-water models and distributes ground-water_model1nc 

software. Permit writers can obtain information or a list of available publications by contact1nc 

the IGWMC at (317) 283 945&. 

903 :;13 3103 
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Permit applicants also may propose the u.se of modeling to estimate the dispe1 

hazardous waste constituents once they have been detected in ground-water monitort 

The type of model selected for this application will depend upon whether the owner G 

conducting a detailed ground-water assessment based on a worst-case scenario or is at1 

estimate actual concentrations at potential receptor locations. Guidance on the selectio 

for both situations is described below. 

Permit writers may encounter a variety of screening models used to determine w, 

concentrations at receptor locations. However, two models currently are _in use in the R( 

deli~ting process, the Vertical-Horizontal Spread (VHS) and the Organic Leachate Model 

are accepted by EPA as the pref erred mode is for use in such applications. The OLM can 

to estimate concentrations of organic constituents when they reach the ground-water table. 

(Permit writers should note that this model estimates only concentrations of organics at the 

table; the model assumes that concentrations of metals will be approximately the same as thl 

concentrations in the original release from the Subpart X unit.) Once the results of the OL?, 

been obtained, the VHS then can be used to. estimate concentrations at a potential receptor. t 

into account dilution and dispersion. Guidance on the use of the OLM and the VHS can be f 

in the Federal Register of November 27, 1985 and November 13, i986, respectively. Permit 

applicants that wish to use alternative models for worst-case ground-water assessments may u: 

such models only after having demonstrated their equivalence to the OLM and the VHS, n. 
demonstrating similar results and proper QA/QC procedures. If the results of such modeling 

show that levels of hazardous waste constituents are above health-based or environmental levels 

the permit writer should issue a NOD requiring the use of more detailed models or should deny 

the permit. 

Permit applicants also propose the use of more detailed. models that, at least theoretically. 

will generate more accurate estimates of concentrations of hazardous constituents at potential 

receptors. The models provide better concentration estimates by more accurately accounting for 

transmissive and dispersive soil and ground-water properties. Permit writers may encounter 

submissions by permit applicants that use the Vadose Zone Interactive Process (VIP), Trace 

Element Transport Model (TETRANS), and Method of Characteristics (MOC), the Princeton 

Transport Code (PTC), and the Modular Finite Difference Flow (MODFLOW) models. 

References for obtaining and using each of these models are presented at the end of this 

subsection. 
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The accuracy of detailed ground-water models is a direct function of the input parameters 

entered into such models. Permit applicants may propose the use of a variety of input parameters. 

However, generally accepted parameters for use in ground-water models can be found in the 

TEGD, Volume II of the RFI guidance for ground-water releases and in Chapter 11 of the SW-

846. (A copy of Chapter 11 of the SW-846 is included as Appendix H to this guidance manual.) 

References for permit writers who wish to obtain models referred to in this section are: 

Ahlfeld, D.P., D.K. Babu, A. Niemi, and G.F. Pinder, 1988. PTC- Princeton Transport 
Code. Princeton University (January). 

Bredehoeft, J.D., and L.F. Konkow, 1989. MOC - USGS Two-Dimensional Solute 
Transport Model. United States Geological Survey (November). (NOTE: This 
document is available from the IGWMC.) 

Grenney, et al., 1987. Vµ> - Vadose Interactive Zone Model. Utah State University. 

U.S. Department of Agriculture - ARS, 1990. TETRANS - Trace Element Transport 
Model. U.S. Salinity Laboratory, Riverside, California (March). 

EPA, 1987. IBM Compatible Computer Program and User's Guide. Federal Computer 
Products Center, National Technical Information Service. 

EPA, 1985. DRASTIC - A Standardized System for Evaluating Ground-Water Pollution 
Potential Using the Hydrologic Settings (EPA/600/2-88/018). 

U.S. Geological Survey. MODFLOW model. National Water Information Sys.:em, Restqn, 
Virginia. 

Permit writers can use the following references to verify parameter values for surface soils 
. .. 

and ground water used by permit applicants in ground-water models: 

- American Society for Testing and Materials (ASTM), 1984. Annual Book of ASTM 
Standards. ASTM, Philadelphia, Pennsylvania. 

Brady, 1974. The Nature and Properties of Soils (8th Edition). MacMillan Publishing 
Company, Inc., New York. 

Callahan, et al., 1979. Water-Related Environmental Fate of 129 Priority Pollutants (EP·\ · 
440/4-79-029). 

Sowers, G.F., 1981. Rock Permeability or Hydraulic Conductivity - An Overview in 
Permeability and Ground Water Transport. American Society f.or Testing and 
Materials, Philadelphia, Pennsylvania. · 
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Freeze and Cherry, 1979. Ground Water. Prentice-Hall, Inc •• Englewood Cliffs, New 
Jersey. 

DETAILED SURFACE-WATER AND SURFACE-SOIL ASSESSMENTS 

The main purposes of a detailed surface-water, wetlands, and surface-soil assessment ar< 

to define: 

• The hydrologic and surficial geologic setting of the area surrounding the 
unit 

• The potential human and environmental receptors of releases from the unit 

• The ex~ted migration and diSpersion rates of releases from the unit into 
the surf ace water, wetlands, and surf ace soils 

• The exposure of potential human and environmental receptors of releases 
from the unit and the risks to the receptors from such exposures (discussed 
in Subsection 4.5 of this manual) · 

Necessary information on the hydrologic and surficial geology includes the unit's 

proximity to surface water, the existing quality and uses of sl!_rface water, ground-water flow, and 

the topography and land use in the area. Data on these hydrologic and surficial geologic features 

are needed to provide a framework for interpreting monitoring data and as input w.riables to be 

entered into hydrologic models. Subsection 4.4.l provides information ~n the types and amounts 

of data needed to define these features. 

The expected migration and dispersion rates of releases from a Subpart X unit can be 

identified through surface-water and soil monitoring. Subsections 4.4.2 and 4.4.3 provide 

information permit writers can Use to evaluate m~nitoring strategies presented by permit 

_applicants to define the migration and dispersion of hazardous waste constituents in surface wlter. 

wetlands, and surface soils around • Subpart X unit. 

Permit writers may wish to employ experts when reviewing permit applications containing 

detailed surface-water and surface-soil assessments. Such experts may include hydrologists lnd 

soil scientists in EPA Regional and state environmental protection offices; personnel from the 

offices of Wetlands Protection and Water Enforcement an~ Permits in EPA Headquarters; and 

outside sources, such as consultants and university faculty. 
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4.4.l Required Iaformado• for Detailed Surface-Water and Surface-Soll Assessments 

Permit applicants must provide permit writers with a variety of information when 

conducting a detailed surface-water and surface-soil assessment. Required information includes 

(l) hydrologic information, including information concerning surface water, ground-water, and 

precipitation; (2) information concerning surface soils, including topographic and land-use 

information;_and (3) information on potent.iat rect.ptors of releases from the unit. A discussion of 

the types of information that should be provided to permit writers and possible sources of such 

information is provided in the fallowing sections. 

4.4.1.1 Hydroloelc Information 

As part of detailed surface water assessments, permit writers should expect to see 

hydrologic information concerning the facility, including information on surface-water 

hydrology. The information should include:· 

• Size and location of surface-water bodies {for example, lakes and 
impoundments) in the vicinity o( the facility 

• Flow data for streams and rivers-

• Wetrands information 

• Information on marine·environments, including estuaries and oceans 

• Information on precipitation patterns 
• ~ I • O • - ' • • I • " 

• Th·e quantity, quality, and dfrection of ground-water flow {see Subsection 
4.2.3.l for a discussion of how to obtain this information)"· 

Permit applicants should provide permit writers with information concerning uses of 

surface water. Possible uses, such as for drinking Water, recreation, and aquaculture, should be 

identified. If surface water is used (for example, for drinking water), the permit applicant also 

should identify the rates of use. 

If information on surface-water hydrology or use is deficient in an application, the permit 

writer should issue a NOD requiring additional information. The Central Forecast System (CFS!. 

operated by the U.S. Soil Conservation Service, contains a variety of information compiled by rn~ 

National Oceanic and Atmospheric Administration {NOAA) and the Department of Commerce 
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National Weather Service (NWS). This information includes data on snowfall and snow 

accumulation and may include data on stream flows and rainfalt Stream flow data has been 

compiled for many surface-water bodies in EPA's GAGE computer data base. The U.S. 

Geological Survey (USGS) also has compiled stream flow data for many areas throughout the 

country. Possible sources of hydrologic surface-water information include state· and local water

use authorities, the Department of Interior's Fish and Wildlife Service, and any environmental 

reports prepared for the facility, including RFA or PA/SI reports. Information on precipitation 

patterns usually can be obtained from the National Climatic Data Center in Asheville, North 

Carolina. Intensities of storms (for example, 5-year precipitation events) may be available from a 

local office of the NWS. Finally, information on the use of surface waters may be. available from 

the state or local water-use authority. 

Information on the current quality of surface water, if av~lable,_also shou~d be provided 

to the permit writer by the permit applicant. EPA's STORET water quality data base contains 

ambient monitoring data for many streams and rivers in the United States. The information in the - - . 

data base also may include monitoring data generated to meet requirements of a National Pollutant 

Discharge Elimination System (NPDES) permit or a state equivalent •. Other potential sources of 

information include environmental reports prepared for the facility, such as RFAs or PA/Sis. 

4.4.1.2 Inlormadoa oa Surface Soils 

Information provided to pen:nit writers on surface soils should include physical and 

chemical characteristics of the soils, land use, and topography. Physical and chemical 

characteristics of surface soils that should be specified by the permit applicant as part of a 

detailed assessment include, but are not limited to: 

• Information on the types of soils present (that is, soil classifications) 

• Relative permeability 

• Moisture content 

• Particle or grain size 

• Porosity 

• Hydraulic conductivity 

• Cation exchange capacity 
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• Organic carbon content 

• pH 

Perm_it applicants can obtain many of the above parameters rather easily though sampling 

and analysis or from standard references on the area in which the facility is located. Possible 

sources of information on regional soils include the U.S. Soil Conservation Service, the 

Agricultural Stabilization and Conservation Service, the U.S. Geological Survey, state soils 

bureaus, agricultural extension services, university soil science departments, and consultants. 

Additional sources of information may include geotechnical boring logs for foundation studies aI"d 

well logs cade during drilling of water supply wells. Permit applicants also should be required to 

examine any available.documents that concern site investigations (for example, RFA or PA/SI 

reports). 

Permit applicants also should provide the permit writer with information on topography 

and land use in the vicinity of the Subpart X unit. Topographic information, including 

topographic maps, is usually available from USGS. Information on land use, such as agricultural, 

recreational, or wildlife habitat uses, usually is available from the local land-use or zoning 

authority in the area in which the facility is located. 

4.4.1.3 Potendal Recepton of Releases to Surf ace Water ud Surf ace Solb 

Permit writers should receive information from permit applicants concerning potential 

receptors of releases of hazardous wute constituents from Subpart X units through the surf ace

water and surface-soil pathways. The information should identify all receptors and the distance 

from the unit to such receptors. Potential receptors of such releases include human and 

environmental receptors, as discussed below. 

Potential human receptors of releases to surface water or surface soils should be identified 

as part of a detailed assessment for those media. For surface-water assessments, potential 

receptors include persons using surf ace water as a source of drinking water; to conduct this 

assessment, the permit applicant should determine the location of drinking water intakes. Huin1n 

receptors also include persons using surf~ce water for recreation, such as swimming or boat1n1 

For surface-soil releases, persons likely to come into direct contact with surface soils, espec1Jll .. 

small children, should be identified. 
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Permit writers must require applicants to furnish information on environmen 

as part of a detailed surface-water and surface-soil assessment. Potential environme1 

of surface-water releases include fish and other marine or aquatic animals present in 

streams. rivers. or oceans. Marine or aquatic plants that could be affected by a releast 
--Subpart X .unit also should be identified by the permit applicant. As part of the surf ac. 

evaluation. the permit applicant should provide the permit writer with information on : 

that may come into contact with contaminated scils, including burrowing animals. such 

groundhogs. On-site and off-site vegetation that may be affected by releases from the t 

should be identified by the permit applicant and their locations specified. Permit writen 

wish to require the applicant to submit additional information on the l~tions of sensitiv, 

environments (for. exam.pie, wetlands) or endangered species .. 

4.4.2 Evaluatloa of Moaitoria1 Approaches Proposed for Use Ia Surface-Water 
Assessmeata 

Permit writers often will be required to evaluate monitoring programs proposed by p1 

applicants to monitor releases to surface water from Subpart X units. Th.is section.provides p 
·- . 

writers with (1) background information on surface-water monitoring, (2) criteria for evaluat 

approaches to surface water monitoring proposed by owners or operators, and (3) sources of 

additional guidance for evaluating surface-water monitoring programs. 

4.4.2.1 Baekarouacl Iaformadoa on Surface-Water Moaltorlaa 

Pemut applicants may propose the use of several different tYPes of surface-water 
. ' . 

monitoring plans; however, permit writers generally can expect to evaluate three basic types of 
. . 

surface-water monitoring programs. The three types of monitoring programs may be used 

independently or in conjunction with one another at a given facility. The basic types of surfl.:e 

water monitorina are: 

• Surface-water monitoring 

• Runoff monitoring 

• Sediment monitoring 



Surface-water monitoring normally consists of the collection of samples in plastic, metal, 

or Teflon bottles in various surface-water bodies, including streams, rivers, and lakes. This type 

of monitoring usually is limited to taking grab samples on a periodic basis; however, composite 

sa~ples also.may be taken. 

Runoff monitoring should be conducted !>y ~ermit applicants when there is a possibility of 

releases of hazardous waste constituents during periods of high runoff (for example, snowmelt or 

storm events). Equipment used to sample runoff often consists of automatic samplers equipp~d 

with a flow-measuring device, such as a w:eir with a continuous-head recorder, but also may be 

similar to surface-water sampling equipment. Use of automatic samplers generally is pref erred to 

manual sampling approaches when periods of high runoff are predictable (for example, during the 

summer in areas where thundershowers are common). 

Sediment monitoring consists of the collection of ·a sample of solids that have accumulated .. 
at the bottom of a surface-water body. Sediment monitoring usually is accomplished with corers 

or with grabs or dredges. ·Permit writen should require that sediment monitoring be conducted 

unless the permit applicant can demonstrate that there will be no significant impact on :ediments 

as a result of the operation of the Subpart X unit; usually, such a demonstration can be made only 

if the surface-water body itself is unaffected by the operation of the applicant's Subpart X unit. 

4.4.2.l Criteria for EnJuada1 Surface-Water Monitorla1 Pro1ram1 

Permit writen should.require permit applicants to provide certain minimum information 

as part of a surface-water monitoring program. This information, which serves as a basis on 

which the permit writer can evaluate submissions by Subpart X permit applicants, includes: 

• Hazardous waste constituents to be monitored 

• Indicator parameten to be monitored 

• Monitoring locations 

• Frequency of sampling and analysis 

• .Types of monitoring equipment 

• Quality assurance and quality control procedures 

• Provisions for accounting for dilution (if necessary) 
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The permit writer should require applicants to submit information on the hazardous waste 

constituents and indicator parameters to be monitored to ensure that they wi11 provide adequate 

assurance that releases from the unit will be detected. The parameters to be monitored should be 

representative of the physical and chemical properties of the wastes in the unit. Although the 

types of indicator parameters will vary, most of them provjde an indication of physical, chemical, 

or biological alteration of surface waters as a result of the introduction of hazardowi waste 

constituents. Indicator parameters may include chemical oxygen demand (COD), biological 

oxygen demand (BOD), pH, temperature, total dissolved solids, and specific .conductanc~. 

Permit writers also should require permit applicants to specify surface-water monitoring 

locations. Monitoring locations should include both upstream and downstream sampling locations 

that will take into· account the loading of hazardous waste constituents from the Subpart X unit. 

The placement of monitors is important because it may influence the types of monitoring 

equipment selected. For example, a monitorjng program. designed to detect constituents with a 

specific gravity greater than that of water must include sampling locations near the bottom of the 

surf ace- water body being monitored; any monitors used in this way must be able to function 

under the conditions lf'>r example, flow rate and depth) at the bottom of the surface-water body. 

The frequency of sampling and analysis and-the typeS of monitoring equipment must be 

specified by the permit applicant so that the permit writer c:an determine whether the monitoring 

program will provide enough data to adequately represent conditions at the facility. Fi~ally, the. 

permit applicant must describe quality assurance and quality control procedures to demonstrate 

· that the results of surface-nter monitoring, speciiJCally those from sampling and analysis, will be 

credible. 

Permit writers should also ensure that applicants have correctly accounted for dilution 

when conducting surface-water monitoring. In many cases, when monitoring is conducted 

upstream and downstream of a discharge point, the discharge from the facility (for example, from 

a stormwater discharge) will be diluted to the point that downstream monitoring results will not be 

representative of the true impact of the discharge. The permit writer should refer to the RF/· 

Guidance for Surface Water Releases, EPA, 1989, to determine whether the permit applicant 1s 

adequately accounting for dilution. 



,/ 4.4.l.J Sources of Adclldoaal Gulduce for Surface-Water Samplin1 

In addition to the guidance listed in the subsections above, the following guidances are 

available to aid the permit writer in evaluating approaches to surface-water monitoring proposed 
, ~ 

by Subpart X permit applicants: 

EPA, 1987. A Compendium of Superfund Field Operations Methods, Volume 2 (OSWER 
Directive No. 9355.0-14). Office of Emergency and Remedial Response. 

EPA, 1984. Characterization of Hazardous Waste Sites - A Method! Manual: Volume Il. 
Available Sampling Methods, Second Edition (EPA-600/4-84-076). 

· Environmental Monitoring Systems La~ratory, Las Vegas, Nevada (December) 

EPA, 1989. RCRA Facility Investigation Guidance, Volume m of IV (OSWER Directive 
No 9502.00-60). Waste Management Division, Office of Solid Waste (May). 

4.4.3 Evaluation of Monitorin& Approaches Proposed for Use In Surf ace-Soil 
Auessmeats ·· 

Permit writers often will be required to eva!~ate monitoring programs proposed by permit 

applicants to monitor releases to surface soils from Subpart X units. The following subsections 

provide permit writers with (I) background information on surface-soil monitoring, (2) criteria. 

for evaluating surface-soil monitoring approaches proposed by owners or operators, and (3) 

sources of additional guidance for evaluating surface-soil monitoring programs. 

4."4.J.l Back1rot1ad Information oa Surf ace-Soll Moaltorfn1 

- Permit writers -should require applicants proposing to use surface-soil monitoring to 

determine background soil c0ncentrations of hazardous waste constituents and concentrations of 

hazardous waste constituents in the vicinity of the Subpart X unit. For purposes of the surface· 

soil assessment, background concentrations represent natural concentrations of hazardous wute 

constituents in surface soils that have not been affected by the operation of the Subpart X unit. 

If the permit applicant can demonstrate to the permit writer that the concentrations of hazardous 

waste constituents do not exceed background levels or do not exceed acceptable health-based or . . 
environmental levels, the conditions of the environmental performance standards for surface sc ,,, 

should be considered to have been met. Although there is currently no universal methodology · , 

determine whether concentrations of hu.ardous constituents in soils have increased over 

background levels, in most cases, an increase must be "statistically significant.• The accepted 
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definition of the term •statistically significant increase• has been shown to vary among EPA 

Regional and state environmental protection offices. Therefore, permit WTiters should consult 

with approp~iate exi:>erts to determine Regional or state policies regarding this issue. 

The primary means of demonstrating compliance with the environmental performance 

standard for surface soils i'J through field screening methods and surface soil sampling techniques. 

Field screening methods call be used to determine, usualiy quickly, whether soils are 

contaminated. For example, a photoionization detector o~ an organic vaPo·r analyzer (OVA) can 

be used to detect organic vapors in shallow 9cavations such as boreholes. The permit writer is· 

cautioned, however, that such methods by themselves will not satisfy the requirements· for a 

detailed surf ace·soil assessment. They are used primarily to identify areas for further. 

investigation; if one of these.techniques reveals contamination of surface.soils, the permit writer 

should require more detailed surface·soil monitoring techniques. · 

Permit WTiters will be expected to evaluate a number of different types of techniques for 

detailed surface soil monitoring. Although there are several different types of monitoring 

techniques, they consist almost exclusively of soil sampling proeedures. Soil sa'llpling techniques 

that the permit writer is likely to e_n~unter include: 

• Soil punches 

• Ring samplers 

• Shovels, spatulas. and scoops 

• Soil probes or tube samplers 

• Hand augen 

These techniques for detailed surface soil monitoring and their applications are described in the 

: RF/ Guidana for Soil. Ground Water. and Subsurface Gas Reletues. EPA, 1987. 

4.4.3.2 Gulcluce 011 Efaluada1 Approaches Surrace·Soll Moaltoria1 

Permit writers should base evaluations of approaches to surface·soil monitoring submitted 

by permit applicants on ability of the approaches to accurately determine concentrations of 

..... 
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hazardous waste constituents that have been released from the Subpart X unit. This evaluation 

should be conducted based on the fallowing factors: 

• Constituents and indicator parameters to be monitored 

• Sampling and analysis methods 

• Sampling locations 

• Sampling frequency and duration 

• Quality assurance and quality control procedures 

Permit writers should require permit applicants to monitor for hazardous waste 

constituents and indicator parameters that are representative of wastes in the Subpart X unit to 

allow detection ofreleases from the unit. To determine whether the m~nitoring program for a 

facility has included a sufficient number of monitoring parameters, permit writers should use . . . 

information obtained from the facility's waste description (discussed in Section 3). 

Information on sampling and analysis methods for surf ace"."' soil assessments provided by 

permit applicants should be sufficient to allow the permit writer to make a determination whether · 

conditions in surface soils at the site will be characterized !!dequately. Sampling locations and 

sampling frequencies and durations specified by permit applicants should demonstrate to the 

permit writer's satisfaction that the sampling effort will be representative of variations in 

concentrations of haza.rdoll1 waste constituents over areas and SQjl depths at the facility and over 
. • • ••• i - -~. 

time. 

4 • .C.3.3 Sotlrces of Addltioaal Guida.ace o• Surf ace•Soll Moaltoria1 

Permit writers may obtain additional information concerning the evaluation of surface-s0i1 

monitoring in the fallowing documents: 

EPA, 1987. A Compendium of Superfund Field Operations Methods: Volume 1 (OS~ f R 
Directive Number 9355.0-14), Office of Emergency and Remedial.Response · 
(August)~ 

EPA. 1989. RCRA Facility Investigation Guidance. Volume II of IV: Soil, Ground "'11pr 

and Subsurface Gas Releases. Waste Management Division, Office of Solid ~ 1s1r 

(May). ·. 



' -· 
EPA, 1989. Soil Sampling Quality Assurance User's Guide (EPA/600/8-89/046). 

Environmental Monitoring Systems Laboratory, Las Vegas, Nevada (March). 

4.5 RISX ASSESSMENTS 

As part of environmental assessments, permit applicants must conduct a risk assessment to 

demonstrate that releases from the S\lbpart X unit will not pose unacceptable risks. The risk 

assessment must include evaluations of risks to human health (that is, a human health risk 

assessment) and to plants and other animals (that is, an ecological risk assessment). Risk 

assessments should concentrate on risks posed throughout the Hf e of the unit, not just at the time 

the permit is issued. The primary goal of risk assessments for Subpart X units is to provide a 

means to communicate the risk caused by the operation of the unit during the permit Hf e of the 

unit. These risk asse,ssments should use informatio~ obtained (rom other parts of the detailed 

assessments, including information on potential receptors and concentrations of constituents in 

various media. When evaluating risk assessments, the permit writer can use a variety of risk 

assessment manuals developed by EPA, including th~ following: 

EPA, 1989, Risk Assessment Guidance for Superfund, Volume I - Human Health 
Evaluation Manual (Pan A), Office of Emergency and Remedial Response (December). 

. ~ 

EPA, 1989, Risk Assessment Guidance for Superfund, Volume Il - Environmental 
Evaluation Manual. Office of Emergency and Remedial Response (December). 

EPA, 1991, Risk Assessment Guidance for Superfund, Volume l - Human Health 
Evaluation Manual, Supplemental Guidance, Standard Default Exp0sure Faetors. Office ...._ 
of Emergency and Remedial Response (December)/ 

Permit writers should expect to see the following u part of a risk assessment 

• Information on the physical and chemical characteristics ·or hazardous waste ·
constituents released from the unit 

• Identification and location of potential human and environmental recepton 

• An estimate of the· concentrations of hazardous waste constituents at 
receptor locations 

• An estimate of the rate of uptake of each hazardous· waste.constituent by 
each human and environmental receptor 

• An estimate of the duration of exposure by each constituent by each 
receptor 
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• Information on the toxicity of each hazardous waste constituent to each 
receptor at the levels and durations of exposure estimated for each 
constituent 

• A quantification of the risk to human and environmental receptors 

• A discussion of the uncertainties associated with the human health and 
ecological risk assessments 

·-· 

Permit writers should examine information from the facility's unit description and 

assl)ciated waste characterization to determine the types of hazardous waste constituents that could 

be released. The permit writer then should be able to d-etermine the concentrations of ha2.3.rdous 

waste constituents at receptor locations through a combination of information provided by the 

permit applicant, including monitoring or modeling results, information on existing air quality, 

and information on the receptors that have been identified by the permit applicant. When 

evaluating permit applications, the permit writer must ensure that the locations where modeling 

and monitoring are being conducted correspond to the locations of potential receptors. 

Once information on concentrations at receptor locations has been reviewed, the permit 

writer should evaluate assumptions made in estimating intake of hazardous constituents by 

receptors. The evalua??~ ~~ould focus on the inhalation and skin absorption routes of exposure 

for humans IW·:i other animals and on the effects of direct exposure on trees and other plants. 

Although the routes of exposure identified above generally will be of the greatest concern, permit 

applicants also must be required to account for secondary routes of exposure. For example, 

humans may be affected by direct contact with soil that has been contaminated with hazardow 

constituents through the deposition of particulate matter from the Subpart X unit. 

As part of the risk assessment, permit writers should require applicants to develop 

information on the toxicity of hazardous constituents that may be released from Subpart X units. 

Although applicants may obtain toxicity values from a variety of sources, EPA recommends a 

hierarchy of sources for obtaining such information: 

• The Integrated Risk Information System (IRIS) 

• Health Effects Assessment Summary Tables (HEAST) 

• Consultation with EPA staff in the Environmental Criteria and Assessment 
Office (ECAO) in the ECAO Chemical Mixtures-Branch at (513) 569- - ~ ···1 
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Permit applicants proposing to use values other than those obtained from the sources identified 

above must provide justification for the use of such alternative values. 

In order to correctly perform a detailed assessment, permit applicants must demonstrate, 

through the risk assessment process. that concentrations of hazardous waste constituents at 

potential receptors will not exceed acceptable levels. The definition of the term "acceptable levels" 

is broad, but selection of such levels generally will be based on the fallowing criteria: 

• If accepted federal or state health-based levels -- for example, maximum 
contaminant levels for drinking water, ambient water quality criteria for 
surface water, or verified reference doses for soil -- are available, they 
should be used by permit applicants. 

• H no widely accepted health-based levels are used, the background 
concentration in the particular. media should be used by permit applicants. 

•.... As an alternative to the above approaches, a permit applicant may propose 
the use of an alternative level and provide justification for its use .. The 
permit writer and the applicant then must negotiate an acceptable level. 

CJnce all the above information has been compiled, the permit writer should evaluate the 

permit applicant's estimates of risk to human health and the environment. Became there is no 

level of risk that is universally considered to be acceptable, this determination is very subjective 

and normally will require the help of an expert in human health or ecological risk assessments. 

Experts may include EPA Regional National Environmental Policy Act (NEPA) coordinators and 

personnel from EPA's Office of Research and Development. the U.S. Fish and Wildlife Service. 

the National Oceanic ~d Atmospheric Administration, and such nongovernment personnel as 

consultants and university faculty. Permit writers may opt to take one of a number of courses on 

risk assessments currently being offered by EPA. 

_, 

Although the general procedures described above are pref erred for the conduct of risk 

assessments, in certain cases it may not be possible for the permit applicant to complete ali the 

activities described and to quantify the risk caused by the unit. Ha permit applicant claims that 

not all the information described above is available, the permit applicant should provide 

justification for not furnishing the information usually required in risk assessments. In such 

instances, the permit applicant should be required to perform more qualitative evaluations of risk. 

as opposed to the quantitative approach described above. 



Whatever approach is used by a permit applicant to perform a risk assessment, several

criteria must be met before the risk assessment can be accepted by the permit writer. First, risk 

assessments must be credible, as evaluated according to information submitted by the permit 

applicant in other parts of the permit application, including information on the unit design and 

operation and information on release rates generated from monitoring or modeling. To determine 

whether a risk assessment for an existing unit is credible, the permit writer may wish to visit the 

facility to examine the operations firsthand. Once convinced that a risk assessment is credible, the 

permit writer should then require it .to be defensible. To make such a determination, the permit 

applicant will have to use quantitative data or best engineering judgment or a combination of the 

two. 
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S.O WASTE CHARACI'ERIZATION AND TREATMENT EFFECTIVEN~ 

Waste characterization is an e~entiaJ part of any Subpart X permit application. The 

application must fully describe the wastes entering a Subpart X unit and the residues and 

degradation products generated as a result of treatment. Waste characterization ensures the safe 

and effective handling of wastes. Therefore, if an applicant does not provide adequate waste 

characterization. the permit writer should request additional information through a NOD or deny 

the permit. Subsection S.1 specifies criteria for evaluating waste characterization procedures 

propo:;ed by permit applicants. 

In addition to the requirement that permit applicants characterize their wastes. those 

applying for a permit for a Subpart X unit that uses treatment technologies are required to 

provide a report on the effectiveness of such treatment (see 40 CFR 270.23(d)). At publication of 

this manual, no universal definition of treatment effectiveness had yet been established. 

However, Subsection S.2 discuses facton that can be used in the evaluation of reports by permit 

applicants concerning treatment effectiveness. 

S.1 WASTE CHARACTERIZATION 

Permit applicants must follow the general procedures for the identification of hazard om 

waste when evaluating potential hazardous wastes on site. The procedures are outlined in 40 CFR 

Part 261. An owner or operator iust must determine whether a potential waste is excluded from 

the definition of a solid waste according to the criteria in 40 CFR 261.4. The second step is 

evaluating whether a ·ma_terial is a solid waste; th·e criteria in 40 CFR 261.2 are used to complete 

this evaluation. These criteria primarily concern evaluation of the type of and use of the material. 

Once it has been determined th&t a material is a solid waste, the owner or operator then should 

determine whether the waste is hazardous, using the procedures specified in 40 CFR 261.3. 

The identification of a material as a solid waste is a key determination that must be mao. 

, in order to address the applicability of Subpart X permitting stu:idards. The basic decision

making criterion is that a material must be discarded to be a solid waste. Several issues 

concerning the identification of solid waste have arisen in relation to Subpart X permitting. f'°lf""4' 

include: 
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• Flrla1 raaaes - The discharge of ball and sport ammunition at shooting 

ranges does not constitute .hazardous waste activity. Shooting bullets is 
within the normal and expected pattern of use of the manufactured 
product. However, a recent decision by a Connecticut court reported in the 
•National Environmental Enforcement Journal: (February 1992), ruled that 
the shooting and subsequent placement of lead met the definition of 
•discarding• under RCRA and therefore was subject to the RCP.A 
requirements. 

• Serviceable versus unserviceable - Department of Defense (DoD) munitions 
and ordnance, so long as they are within the life cycle, are not waste. The 
life cycle includes manufacture and rem:uiufacture,.stor.ige, and 
maintenance of pyrotechnics, explosives, and pro~llant munitions items. 
"Serviceable• and "not serviceable• are categories that indicate the 
ordnance's position in the national stockpile; they do not indicate whether 
the ·munitions or ordnance is waste. Rather, the point at which the 
munitions or ordnance is deemed a waste is when the transfer record is 
signed, acknowledging receipt at a demilitarization facility. However, this 
policy does not include items that have not become part of DoD's official 

. inventory, such as manufacturing residues and off-specification products . . . 

Once a material has been deemed a solid waste, the permit applicant should determine 

whether the waste is hazardous. In most cases, this determination is relatively straightforward. 

However, several issues regarding identification of hazardous waste have been the subject of 

controversy in relation to permitting issues under Subpart X. Such issues generally involve 

treatment of wastes in Subpart X units. Two examples of policies that affect of identification of 

hazardous waste are: 

• Some Department of Transportation (DOT) Class C explosives are not 
reactive according to the RCRA definition under 40 CFR 261.23. Such 
explosives include small arms ball ammunition of SO caliber or less. These 
items may be hazardous because of some other characteristic (for example, 
toxicity). 

• Contaminated materials that exhibit a characteristic of a hazardous waste 
are regulated as such until th~ materials no longer exhibit any 
characteristics of a hazardous waste. Items like tools, containers, and 
process equipment, from which contaminants have been removed in 
cleaning operations before the items are placed in a Subpart X unit, 
generally will be considered nonhazardous wastes. Listed wastes ana the 
resultant treatment residues must be properly excluded (for example, 
through the delisting process) from regulation before they are 
nonhazardous. 
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Ownen or operaton of Subpart X units should conduct waste characterization according to 

a waste analysis plan. The Waste anaiYsiS plan must be submitted U part Of the permit application 

and should meet all the requirements of 40 CFR 264.13. The waste analysis plan may provide two 

means of identifying wastes: (I) use of knowledge of the physical and chemical properties of the 

waste, includi_ng the use of information provided by off-site generaton or facility personnel or (2) 

sampling and analysis of the waste. In certain cases, th_e waste analysis plan may specify the use 

of information on the process that generates the waste to characterize wastes treated or disposed of 

on site. However, in most cases, ow~en or operaton of Subpart X units will be required to 

perform sampling and analysis of their wastes. The required elements for a waste analysis plau 

are described below, with particular emphasis placed on issues related to Subpart X units. 

Additional guidance on preparing waste analysis ~fans can be found in the document Waste 

Analysis Plans • ..t Guidance Manual, EPA, 1984. Additional criteria for evaluating waste analysis 

procedures specific to certain Subpart X permit applications that involve the treatment of 

energetic wastes can be _found in a sampling and analysis guidance as Appendix B to this guidance 

manual. 

5.1.1 . Sefecdoa of R•.doaale for Parameten 

The permit application should provide a list of the paramet i'S that will be analyzed for in 

the waste. The parameten should be specific for the type of waste to be analyzed, and the 

rationale for their selection should be provided. ·1n general, presenting an adequate rationale 

involves providing a convincing discussion of how monitoring of the selected parameters will 

provide the best information on the fate of hazardous waste and hlzardous constituents. When 

establishing parameten; permit applicants should not be allowed to use non-specific categories of 
-

wastes, such as •other explosives• !or an OB/OD unit. 

5.1.2 Selecdoa of Test Methods 

Ownen or operaton should submit a list of test methods for evaluating wastes for 

parameten of concern. When possible, the test methods should be drawn from SW-846. In 

general, use of the sampling and analysis methods outlined in Appendix I of 40 CFR Part 261 is 

required for obtaining a representative sample of the waste. Ownen and operaton also should .. -.e 

the tests outlined in 40 CFR Part 261 Subpart C to determine whether: such representative s3mplM 

of wastes exhibit any characteristics of hazardous waste. Permit writers also should require !"'(" 
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applicant to use test methods specified in SW-846, including the TCLP and total waste analyses, to 

determine compliance with the land disposal restrictions, as required in 40 CFR 268. 7. 

Standard analytical procedures can be used to analyze most constituents in 40 CFR Part 

264 Appendix IX. Permit writers should be awart, however, that for many constituents 

commonly found in wastes managed in Subpart. X units, no test methods are specified in SW-846. 

For example, there are no approved solid and hazardous waste test methods for several explosive 

compounds typical\y treated in OB/OD units. In such cases, permit applicants should attempt to 

use other EPA (for example, test methods· specified in EPA's Test Methods/or Water and Waste) 

or non-EPA (for example, American Society of Testing and Materials test methods) standardized 

test methods. Finally, in some cases, the facility may propose alternative test methods. Whenever 

an applicant proposes to use a test method that is not specified in SW-846, the applicant should 

explain the method in detail and provide justification for its use~ In evaluating the suitability of 

methods not found in SW-846, permit writ~(S may wish to enlist the help of experts in evaluating 

test methods, such as those found in.the Methods Section in the Office of Solid Waste. 

S.1.3 Frequeacy ef Analysis 

Owners or operators ·~-required to specify the frequency of analysis provided for in the 

waste analysis plan, with respect to when waste will be reevaluated to ensure that the waste 

analysis is accurate and up-to-date. Although the waste analysis plan requirements in 40 CFR 

264.13 do not specify a particular frequency for reevaluation of wastes, permit writers should 

require that analysis be repeated at least annually and whenever the process generating the waste 

or the waste management procedures change. Permit writers also may specify more frequent 

anllysis because of (1) health and safety considerations, (2) variabilicy in the types of wastes to be 

treated, (3) frequency (or volume) of waste treatment or disposal in the unit, or (4) any other· 

factors that the permit writer determines might result in a need for more frequent analysist In the 

case of certain explosive wastes, less frequent analysis may be warranted if the permit applicant 

· can demonstrate that analysis of the waste poses a threat to persons conducting the analysis 

through risk ot fire, explosion, release of toxic vapors or gases, or other conditions that may pos~ 

unwarranted health and safety or environmental risks. 
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5.1 • .C R9t1•lremHts for Facllldet That Recebe Off-Site Wutes 

Facilities that have prospective Subpart X units that receive wastes from off-site 
. . 

generators are subject to additional waste analysis requirements. Such facilities are required to 

· specify any p_rocedures for using information supplied by off-site generators in lieu of actual 

analysis at the site. A permit applicant also must spt-cify procedures to be implemented to ensure 

that the wastes actually received match the description of those wastes on. the hazardous waste 

manifest. 

5.2 TREATMENT EFFECTIVENESS 

As part of the Subpart X permit application process, permit writers will be required to 

evaluate submissions by permit applicants concerning the treatment effectiveness of a Subpart X 

unit. Pennit applicants are required to provide this information under 40 CFR 270.23(d), which 

requires applicants to provide information on a demonstration based on laboratory or field data, of 

the effectiveness of the treatment. In performing such evaluations, permit writers may consult 

with experts in evaluating treatment effectiveness. Experts may include process engiceers from 

EPA Regional and state environmental offices, personnel from CERI, and outside sources, such as 

university faculty and consultants. Permit writers also may wish. to consult EPA bulletin boards 

and libraries for information on the effectiveness of treatment demonstrated for certain 

technologies. To further assist permit writers, two case studies that incorporate a review of · 

information presented with respect to treatment efC:ectiveness for two Subpart X permit 
. . :· .. •-. . , . 

applications also are included 15 .. Appendix C to this manual. 

When evaluating permit applications for informatioA on treatment effectiveness, permit 

Writers should look for evidence of effectiveness that is based on (l) laboratory, pilot-scale, or 

bench-scale results or (2) field data for existing units. Data on the wastestreams being treated. 

both before and after treatment, in terms of physical or chemical properties of the waste, should 

be presented. The reports should also detail the effectiveness of the treatment for each individual 

wastestream to be treated by the unit. Permit writers should base their evaluation of submissions 

by owners or operators on the following factors: 

• Hazardous waste constituents that are monitored 

• Evaluation of physical properties conducted by the applicant 
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• Location of sampling points 

• Sampling frequency 

• Sample collection and preservation techniques 

• Methodologies for evaluation of data 

• Quality assurance and quality control procedures 

If the permit writer determines from evaluation of the above elements (or of other factors) 

that the report demonstrating treatment effectiveness is inadequate, a NOD requiring the 

submission of additional information or the conduct of different procedures should be issued, or 

the permit should be denied. 

Permit applicants may generate data ori treatment effectiveness by obtaining a research, 

development, and demonstration (RD&D} _permit under the requirements of 40 CFR 270.65. Such 

permits can be iss_ued for a J)eriod of up to one year (with a possibility of three separate I-year 

renewals). The RD&D permitting procedures give the permit writer a wide range of authorities to 

incorporate provisions &imilar to those in a full RCRA permit (for example, operation, 

monitoring, closure, and corrective action provisions). Permit writen should note~ however, that 

RD&D permits should not be issued to full-scale treatment units. Additional information on the 

issuance of RD&D permits can be found in the fallowing referenct: 

EPA, 1986. Guidance Manual for Research, Deve.lopment, and Demonstration Permits 
Under 40 CFR Section 270.65 (EPA/530-SW-86-008) • 

. ~· . . .. ~ 
One of the major purp0ses of the requirements for treatment effectiveness is to allow the 

permit writer to determine whether subsequent treatment or residues generated by a permit 

applicant's treatment process is necessary. Permit Writers should evaluate the data generated from 

treatment processes to determine whether the treatment should be allowed as a final treatment sttp 

or whether adciltional treatment or residues from the process should be required. For example. 1f 

results from the operation of an OB/OD unit show that the concentration or certain key 

constituents in the waste is reduced by 9nly 60 percent, a permit writer may wish .to require 

additional treatment. such as incineration, for the treatment residues from the process. 

When evaluating reports on treatment effectiveness permit writers should bear in mind 
. . 

that no specific measure of treatment effectiveness can be applied to all Subpart X units. The 
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determination whether treatment is effective is a site-specific determination that must be made on 

a case-by-case basis. However, there are a number of guidelines that permit writers can use in 

evaluating treatment effectiveness. These aids include guidances prepared for other types of 

hazardous waste management units that discuss how to determine treatment effectiveness. For 

example, for units that use combustion principles, guidanc~s for incinerators and boilers and 

industrial furnaces may prove helpful to the permit writer in evaluating treatment eff ectivenes::. 

Table 5-1 provides examples of guidances that may be used to assist the permit writer in 

evaluating permit applicants' submissions regarding treatment effectiveness. 

If a permit writer determines that a proposed treatment method is not effective, the permit 

writer has no clear authority to compel the use ·of an alternative technology. This approach has 

been used in the past with mixed results. Region IV attempted to require the use of alternative 

technologies for OB/OD units, but it was determin·ed that there is no authority under RCRA to 

compel the use of alternative technologies. ·The state of Utah, however, has been able to compel 

owners or operators to use alternative technologies. In any event, the permit writer may always 

suggest alternative technologies- to a permit applicant. The issue of treatment effectiveness 

historically has been troublesome for Subpart X permit writers with respect to OB/OD units; lists 

of potential treatment and.disposal methods for energetic compounds (as alternatives to OB/00) 

are presented in Appenclix E to this guidance manual 

Permit writers may, however, reject the~ of technologies that are clearly ineffective, as 

evaluated accordin& .io the requirements of the environmental performance standard in 40 CFR 

'264.601. This authority can be used to issue NODs (or penirlt denials) when the failure of a 

treatment technology to be effective will pose a threat to human health or the environment. 

Permit writers should use this authority to prevent the use of techaologies that are clearly 

ineffective. For example, an OB/OD unit that is being used to treat a waste containing metal 

casings should not be permitted if the metals from the waste are simply being volatilized and 

released to the air. In such a case, permit writers may state that the operation of the unit would 

violate the environmental performance standard for air for Subpart X units and require that 

additional procedures be performed, without specif yins the use of a particular technology. 
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/ Table 5-1 

Guidance Manuals That are Potentially Applicable to 
Permit AppllcaDts' Demoa1tratloa1 

of Treatmeat Effectheaea1 

····.·············:::-•· >·.f1,;:·~•<si6J,jftx:u111i:···r. -•:>•::·<::·:·.: ::.··:%:r:•.r:·.··.c·••·:. ··::·tiidiice·•-~-uai1:~..----... H 

Thermal Treatment Processes EPA, 1989. Handbook - Hazardous Waste 
Incinerator Measurement Guidance Manual 
(EPA/625/6-89/021) Office of Solid Waste 
(June). 

Land Treatment and Disposal Units 
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EPA, 1990. Methods Manual For Compliance 
with the BIF Regulations (EPA/530-SW-91-
010) Office of Solid Waste (December). 

EPA, 1991. Implementation Document for 
Boiler and Industrial Furnace Regulations 
Office of Solid Waste (November). 

EPA, 1986. Permit Guidal!ce Manual On 
Hazardous Waste Land Treatment 
Demonstratiom. Office of Solid Waste. 
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6.0 APPLICABILITY OF EXISTING TECHNOLOGY STANDARDS 

A matrix that matches potential Subpart X technologies with patentially applicable existing 
, ~ 

technology standards is provided in Table 6-1. The table presents information on the potential 

applicability of existing technology standards to controlling reJeases of hazardous wastes or 

hazardous constituents to the three environmental media (that is, air; ground water and subsurface 

environment; 3nd turface water. wetl:inds, and surface soils) that would most likely be affected by 

the operation of each Subpart X unit. · · 

The iuformatioa in Table 6-1 is presented as general guidance for the permit writer on 

e~isting standards that may be useful for incorporation as permit conditions 'in the Subpart X 

permitting process. The actual permit ·conditions issued to a Subpart X unit are dependent on 

unit- and facility-specific considerations. Therefore, decisions on the incorporation of any of the 

requirements listed in Table 6-1 into Subpart X permits must be made on a case-by-case basis. 

Once permit writen have identified applicable design and operating standards for other 

types of haZP.rdous waste management units, permits writen should then ref er to existing guidance 

manuals regarding the permitting of these units. Table 6-2 contains a list of guidance manuals 

that may aid perm.it writen in developing permit conditions for Subpart X units based on 

standards for conventional hazardous waste management units in 40 CFR Part 264 Subparts I 

through 0. 
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Table 6-1 

Potaltial Applicability ol EDating Studa.rds 
to SWpe.rt X Tech~ 

"'. 

flflftmll-aBSlllii~!!-1 
CoDlrollcd 'l1acnaal Pmi:c-. 

Sludge .dtyc~ 

Multiple hearth units 

Carbon regeneration units 

Other controlled 11011-Subpart 0 
thermal technologies 

UDOODtrollcd Thcnml Proccaca 

Open burning and open 
detonation units 

Other uncontrolled thermal 
processes 

. . ~ 

40 CPR 270.19 
Incinerator permitting 
requirements 

40 CFR. 270.62 
Tri&l bum rcquiremenll 

40 CFR 264340 
(Subpart 0) Incinerator 
standards 

40 CPR 270.19 
lnclneratoc permitting 
requirement.a 

40 CPR 270.62 · 
Trial bum requirements 

40 CFR 264.90 
(Subpart F) 
Releases from solid waste 
management units (SWMU) 

40 CFR. 264.92 Ground·wa~cr 
protection standard 

.. . 

40 CPR 264.251 
Design and operating requirements 
for waste piles 

40 CFR 264.90 
(Subpart F) 
Rcleasca from solid waste 

40 CFR 264.340 . I management units (SWMU) 
(S~ 0) Incinerator standards . . . · . 1 

· i . ·. · . 40 CFR 264.92. Groundwater · 
" 

'· protection standard 
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40 CFR 264.251 
Design and operating 
requircmc=nl5 for waste piles 
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Table 6-1 

Pptca.lW Applicability ol Ending Standards 
to Subpart X Tcdmologies (conlinued) 

W..acwatcr TratmcM Proc:aaca I 40 CPR Put ~ sub;parta AA 
and BB '. 

40 CFR 270.16 
Tank pcnnitting requirements 

Ultraviolet (UV) ozonatioa 

Wet air oXidatioa 

Biological treatment 

Other wiistewater treatment 
11ru~:c:~~ 

Air emiuiom &tandards Cot 
hazardous waste management 
unit& 

,'· 

I ~ .:. f 

40 CFR 264.190 
(Subpart J) 
Tank mndards 

40 CFR 264.90 
. (Subpart F) 
Releases from solid waste 
management units (SWMU) 

40 CFR 264.92 Ground-water 
protection standard 

6·3 

40 CFR 270.16 
Tank permitting requirements 

40 CFR 264.190 
(Subpart J) 
Tank standards 

··,. 

... 



Chcmicai treatment 

Biological degradation 

Composting 

Table 6-1 

Potcaful Applicaliility ol E:w~ St•ndank 
to Subp.rt X TcdronlogU (continued) 

-1m&•11~•r.e!~il 
40 CPR Part 264 Subparta AA 
and BB 

Air rmiuiooa llandarda fOI' 
bazardoua waste mana8cmcnt 
unit& 

40 CFR 270.16 
Tank permitting ~equiremcnts 

40 CPR 264.190 · 
(Subpart J) 
Tank m.ndards 

40 CFR 264.251 
Design and opcratlng requirements 
for v:a.stc piles 

-40 CFR 264.273 
Design and operating requirements 
for land treatment 

40 CFR 264.90 
(Subpart F) .. 
Releases from solid waste 
management units (S~ 

40 CFR 264.92 Ground-water 
protection standard 
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40 CFR 270.16 
Taruc permitting requirements 

40 CFR 264.190 
(Subpart J) 
Taruc standards 

40 cF'R 264.251 
Dc.~gn and operating 
requir~ments for waste piles 

40 CFR 264.273 
Design and operating 
requirements f <X land treatment 

... , . 

> ... 
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Salt Domca 

Missile Silos 

Old mine shafts 

LiitVCS 

Utbc:r land ~posal technologies 

·Table 6-1 

Potcadal Applicability ol RO.ting Standards 
to Subpart X T~ (continued) 

40 CFR 264.301 (b) 
Design and operating rcquiremcllU 
for landfills 

40 CFR 146.4 
Underground injection contro~ 
aiteria for exempted aquifc'rs 

40 CFR 146.4 
Underground injection contra~ 
information to be considered by the 
Director 

40 CFR 264.90 
(Subpart F) 
Releases from solid waste 
mraiemcnt units (S)VMU) 

40 CFR 264.92 Ground-water 
protection standard 
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40 CFR 254.301 {b) 
Design and operating 
requirements for landfills 

40 CFR 146.4 
Underground injection contra~ 
criteria for ex.empted aquifers 

40 CFR 146.4 
Underground injection conlro~ 
information to be considered by 
the Director 

•.,. 

,.... 

~ 



IBBll 
MiKeDMCCN PIOccwa 

Shredders 

F'dtcr prcsaca 

Indoor waste piles 

T.blc 6-1 

PotcWial ~ ~ EDtiag Stwla.rda 
to Salipmt X Tcdwologica (continued) 

m ..... 11~=-a,va• 

I 

40 CPR 264.250 ( c) 
&emption foe indoor waste piles 

40 CFR 264.90 
(Subpart F) · 
Release& from solid waste 
management units (SWMU) 

40 CFR 264.92 
· Ground-water protection standard 
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40 CFR 264.250 ( c) 
&emption for indoor waste 
piles 

) 

'... 



Table 6-2 

AddldoaaJ GuldaAce Manuals !or CoueadoaaJ Hazardous Waste Maaaeemeat Units 

Coatal.aen 

EPA. l 988. Guidance for Permit Writers: Faciliti~s Storing Hazardous Waste in Containers. 
Office of Solid Waste. 

EPA, I 982. Facilities Storing Hazardous Waste In Containers: A Technical Resource 
Document for Permit Writers. · 

Tub 

EPA, 1986. Technical Resource Document for the Storage and Treatment of Hazardous Waste 
in Tank Systems. Office of Solid Waste (December). 

Surface I.mpouadmeats, Laad.fllls, ud Waste Piles 

EPA, 1985. Draft Minimum Technical Guidance on Double Liner System for Landfills and 
Surf ace Impoundments - Design, Construction, and Operation. Office of Solid Waste (M.Ay 
24~ ~ 

EPA, 1983. Guide to Technical Resources for the Design of Land Disposal Facilities. Office 
of Research and Development, Cincinnati, Ohio (December). 

EPA, 1989. Requirements for Haz:a.tdous Waste Landfill Design, Construction,' and Closure. 
Office of Research and Development, Cincinnati, Ohio (August). 

Lud Treatmeat Ualtl 

EPA, 1986. Permit Guidance Manual on Hazardous Waste Land Treatment Demonstrations. 
Office of Solid Waste (November). 

Iacfaeraton 

EPA, 1983. Guidance Manual for Hazardous Waste Incinerator Permits. Office of SOiid Waste 
(July). 

EPA, 1982. Guidance for Permitting of Hazardous Waste Incineraton. Office of Solid Waste . 
(July). 
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7.0 CLOSURE AND POST-CLOSURE. 

Under the requirements of 40 CFR 264.603, Subpart X permit applicants are required to 

submit to the permit writer information on closure of the unit and, for unit3 where wastes, 

contaminated structures, or contaminated environmental media will be left in place at closure, 

information on the provisions for post-closure care for the unit. Perinit applicants must submit 

information on post-closure for all disposal unit3 (for example, geologic repositories). Owners or 

operaton of Su~part X units that are conducting treatment should also be required to submit 

contingent procedures for post-closure to be implemented in the event that all wastes or 

contaminated structures and environmental media (for e~ple, contaminated soils) cannot be 

removed or decontaminated at closure. 

Informati.on on closure and post-closur~ procedures should be submitted as part of closure 

and post-closure J>lans, in accordance with.the requirements of 40 CFR Part 264 Subpart G. When 

a Subpart X unit,_ (or po~on of a unit) app~ars to be similar to another type of hazardous waste 

management unit permit writen also should require permit ~plicants to submit relevant unit

specific information for relevant hazardous waste management uiiits. In doing so, permit writel"3 

should use information submitted by the ipplicant to apply technology-based standards for other 

types of unit3 (see discussions in Sections 3 and 6 of this guidance) to the Subpart X unit. As part 

of th.is process, permit writers should require: 

• For disposal units for which wastes will remain in place after closure, the 
closure and post-closure provisions for landfill! in 40 CFR Part 264 
Subpart N. These provisions also should be followed when treatment unitJ 
cannot meet the closure performance standard under 40 CFR 264.111, thu · 
is, when contaminated structures and environmental media cannot be 
removed or decontaminated. 

• For disposal units that are to be clean-closed, permit writers should requ1~ 
applicants to fallow existing requirements for clean-closure of surf ace 
impoundments (see 40 CFR 270.l(cXS)). 

Further guidance for permit writers on closure and post-closure requirements is available ia tM 

following document: 

EPA, 1987. RCRA Guidance Manual for Subpart G Closure and Post-Closure Care 
Standards and Subpart H Cost Estima.ting Requirement!. Office of Solid Wa.He 
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To further assist permit writen, two case studie3 that incorporate the review of cl 

and post-closure information for OB/OD units in two Subpart X permit applications are i 

as Appendix C to this guidance manual. 

As they must for other types of hazardous waste management units, permit applica 

provide financial assurance for closure and post-closure, according to the requirements of 

Part 264 Subpart H. All Subpart X units must have financial assurance for closure and 1.ial 

coverage for sudden occurrences, such as releases caused by fires or explosion.s. In additio: 

Subpart X units classified as disposal units must have financial assurance for post-closure a 

liability for noruudden occurrenc~. such as ground-Water contamination resulting from tht 

operation of a landfill. Guidance to assist permit writers in evaluating proposals for financ. 

assurance by Subpart X ~rm.it applicants can be found in the .following document. . . 

EPA, 1982. Financial AsSurance for· Closure and Post-Closure Care: Requirements : 
Owners and Operators of Hazardous Waste Treatmen~ Storage, and Disposal 
Facilities. Office of Solid Waste (May). · · · 

Closure plans submitted by ~rmit applicants should provide ·an indiCation of the ex:f 

which hazardous constituents will be removed from environmental media. For ground-water 

levels should be ~tablished in accordance with tlie procedures in 40 CFR Part 264 Subpart F. 

contaminated soils, either surface soils or those in the vadose zone, or for surface waters, !eve 

should be established in accordance with procedures currently used for RCRA corrective ~ 

and cleanups under CERCLA-authority. The establishment of cleanup levels for-closure noro:; 

should proceed according to the following hierarchy: ... 

• It established federal or state health-based levels -- for example, actioo 
levels from the proposed corrective action regulations in 40 CFR Part 2( 
Subpart S, maximum contaminant levels for drinking water, ambieot wa 
quality criteria for surface water, or verified reference doses for soil -
available, they should be used by perm.it applicants. 

• It no widely accepted health-based levels are available, the background 
concentration in the particular media should be used by permit applican L 

• As an alternative to the above approaches, a permit applicant may prooo~ 
the t1Se of an alternative level and provide justification for its use. The 
permit writer and the permit appJicant then must negotiate an acceptlblt 
level. 
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Permit writers also should be aware of the requirements for units that would be permitted 
. . 

under Subpart X but will close under interim statw. Such facilities should be required to close 

under 40 CFR Part 265 Subpart G and any other unit-specific ~quirements for the unit in 

question. Owners or operaton of such interim status facilities also must submit information to 

demonstrate financial assurance as required under 40 CFR Part 265 Subpart H. Because many 

such units will have obtained interim status under Subpart P of Part 265, many must close in 

accordance with 40 CFR 265.382. Permit writers also can require these units to be closed as 

: .. udfills if these units cannot meet applicable performance stindards for closure. If such a unit 

must be closed as a landfill, a post-closure permit should be issued: in this case all applicable 

closure, financial assurance, and ground-water monitoring requirements will apply. Guidance on 

evaluating clean closures of units closing under interim status can be found in the following 

document. 

EPA. I 989. Guidance on Demonstrating Equivalence of Part 265 Clean Closure With Part 
264 Requirements. Office of Solid Waste. 

Although the requirements stated above always will apply to closures of Subpart X units! 

there may be cases in which the permit writer will be required to use discretion in applying them. 

Such instances usually will involve the performance of limited closure activities at the time of 

closure of the Subpart X unit. with the full closure being completed at a later date. An example 

of such a case may be closure of a Subpart X unit (for example. an OB/OD unit) that is located .. . 

withln an active impact range. In such cases it may be difficult to determine whether 

con~nation discove~ near'& unit is the result of the o~ratio~ of the S~bpart X unit or of 

ongoing activities at the range. In such cases a limited closlire. coiuisting of all practical activities 

-- for example, removal of contaminated equipment and structures -- should be undertaken, w.ith 

the remainder of closure activities being completed at the time the impact range is closed. 
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