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GLOSSARY

Active life -- The period from the initial receipt of hazardous waste at the facility until the Regional
Administrator receives certification of final closure.

Ancillary equipment -- Any device including, but not limited to, such devices as piping, fittings, flanges,
valves, and pumps, that is used to distribute, meter, or control the flow of hazardous waste from its point
of generation to a storage or treatment tank(s), between hazardous waste storage and treatment tanks to a
point of disposal on-site, or to a point of shipment for disposal off-site.

Atomic Energy Act -- Authorizes DOE to regulate radioactive material operations at many government-
owned facilities and several inactive sites that contain radioactive contamination.

Bathtub effect -- The liquid buildup and eventual overflow due to precipitation which enters the unit
through the cover but cannot escape through the bottom liner.

Byproduct materials -- Any radioactive material (except special nuclear material) yielded in or made
radioactive by exposure to radiation incident to the process of producing or utilizing special nuclear
material; and the tailings or wastes produced by the extraction or concentration of uranium or thorium
from any ore processed primarily for its source material content.

California wastes -- A group of liquid hazardous wastes, including ones with PCB’s, heavy metals, and
halogenated organic compounds that EPA had to evaluate by July 8, 1987, to determine if they should be
banned from land disposal or if restrictions should be placed on the land disposal of these wastes.

Characteristic waste -- A solid waste defined as hazardous because it exhibits one of the following four
characteristics: ignitability, corrosivity, reactivity, or toxicity.

Clean closure -- Removal and/or decontamination of all wastes from a disposal facility.

Closed portion -- That portion of a facility which an owner or operator has closed in accordance with the
approved facility closure plan and all applicable closure requirements.

Container -- Any portable device in which a material is stored, transported, treated, disposed of, or
otherwise handled.

Culvert -- Directs surface run-on and run-off away from the disposal area and prevents surface water from
infiltrating the cover.

Disposal -- The discharge, deposit, injection, dumping, spilling, leaking, or placing of any solid waste or
hazardous waste into or on any land or water so that such solid waste or hazardous waste or any
constituent thereof may enter the environment or be emitted into the air or discharged into any waters,
including ground waters.

Disposal facility -- A facility or part of a facility at which hazardous wasie is intentionally placed into or on
any land or water, and at which waste will remain afier closure.

Drainage layer -- Design to promote the rapid and efficient transport of water from the cover to an exit
drain. May be comprised of either granular or geosynthetic materials.
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Effluents -- Waste materials discharged into the environment.

Elementary neutralization unit -- A device which: (1) Is used for neuiralizing wastes which are hazardous
wastes only because they exhibit the corrosivity characteristic defined in 40 CFR §261.22, or are listed in
Subpart D of Part 261 only for this reason; and, (2) Meets the definition of tank, container, transport
vehicle, or vessel in 40 CFR §260.10.

Equivalency demonstration -- For interim status facilities to show that closure satisfies all the requirements
specified for permitted facilities in Part 264, even if the facility was otherwise subject to the interim status
requirements.

Evapotranspiration -- Loss of water from the soil both by evaporation and by transpiration from the plants
growing thereon.

Facility -- (40 CFR 260.10) -- All contiguous land, structures, other appurtenances, and improvements on
the land, used for treating, storing, or disposing of hazardous waste. A facility may consist of several
treatment, storage, or disposal operational units (e.g., one or more landfills, surface impoundments, or
combinations of them).

Final closure -- The closure of all hazardous waste management units at the facility in accordance with all
applicable closure requirements so that hazardous waste management activities under 40 CFR Parts 264
and 265 are no longer conducted at the facility unless subject to the provisions in 40 CFR §262.34.

Flanges -- Part of ancillary equipment used in tank systems.
Gunnite -- Type of liner.

Hazardous waste -- (40 CFR 261.3) -- A solid waste, or combination of solid wastes, which because of its
quantity, concentration, or physical, chemical or infectious characteristics may--(a) cause, or significantly
contribute to an increase in mortality or an increase in serious irreversible, or incapacitating reversible,
itlness; or (b) pose a substantial present or potential hazard to human health or the environment when
improperly treated, stored, transported, or disposed of, or otherwise managed.

Hazardous Waste Management Unit -- A contigeous area of land on or in which hazardous waste is
placed, or the largest area in which there is significant likelihood of mixing hazardous waste constituents in
the same area. Examples of hazardous wasie management units include a surface impoundment, a waste
pile, a land treatment area, a landfill cell, an incinerator, a tank and its associated piping and underlying
containment system and a container storage area. A container alone does not constitute 2 vnit; the unit
includes containers and the land or pad upon which they are placed.

High-level radioactive waste -- The material that results from the reprocessing of spent nuclear fuel,
including liquid waste produced directly in reprocessing and any solid waste derived from the liguid, that
contains a combination of transuranic waste and fission products in concentrations requiring permanent
isolation.

Incinerator -- Any enclosed device using controlled flame combustion that neither meets the criteria for
classification as a boiler nor is listed as an industrial furnace.

In-situ (waste treatment) -- Literally means on-site.

Intake -- The amount of substance taken into the body per unit body weight per unit time and is
calculated separately for each environmental medium--air, ground water, surface water, and soil.
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Interim status -- Established under Section 3005(¢) of RCRA. It allows owners and operators of facilities
in existence by November 19, 1980 (or brought under Subtitle C due to an amendment) who meet certain
conditions to continue operating until a final permit application is approved or denied.

Isogram plan -- Type of plan prepared to guide the level of cleanup required at various areas within a
container storage system.

Landfill -- A disposal facility or part of a facility where hazardous waste is placed in or on land and which
is not a pile, a land treatment facility, a surface impoundment, an underground injection well, a salt dome
formation, a salt bed formation, an underground mine, or a cave.

Leachate -- Any liquid, including any suspended components in the liquid, that has percolated through or
drained from hazardous waste.

Listed waste -- A solid waste characterized as hazardous because it has been place on one of three lists
developed by the EPA: Non-specific source wastes; Specific source wastes; Commercial chemical products.

Low-level radioactive waste -- Waste that contains radioactivity and is not classified as high-level waste,
transuranic waste, or spent nuclear fuel, or byproduct material.

Maximum Contaminant Level -- Represents the maximum permissible concentration of fourteen specific
constituents in drinking water supplies as promuigated by the EPA under the SDWA.

Miscellaneous unit -- A hazardous waste management unit where hazardous waste is treated, stored, or
disposed of and that is not a container, tank, surface impoundment, pile, land treatment unit, landfill,
incinerator, boiler, industrial furnace, underground injection well with appropriate technical standards
under 40 CFR Part 146, or unit eligible for a research, development, and demonstration permit under
§270.65.

Open dump -- Any facility or site where solid waste is disposed of which is not a sanitary landfill which
meets the criteria promulgated under Section 4004 and which is not a facility for disposal of hazardous
waste.

Partial closure -- Closure of a hazardous waste management unit at a facility that contains other active
hazardous waste management units.

Permit-by-rule -- A RCRA permit issued under the authorization of another statute (e.g., the Safe
Drinking Water Act, the Clean Water Act, or the Marine Protection, Research, and Sanctuaries Act).

Pile -- Any non-containerized accumulation of solid, nonflowing hazardous waste that is used for treatment
or storage.

Placement -- Also referred to as land disposal. For landfill closures, a facility must investigate whether
closure activities constitute land disposal. Waste removed from a unit, treated, and placed back in to the
unit, is considered land disposal and the waste is subject to the LDRs.

Plat (survey plat) -- A small piece of land; or a plan, map, or chart of a piece of land.

Pozzolonic materials -- Cement kiln flyash or flyash from fossil fuel power plants, and other such
materials; often used in combination with Portland cement as a stabilization technique.

Primacy -- Exists in a State which has an approved UIC program.
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Replacement unit -- A unit that is taken out of service, cleared of waste, and then put back into service.

Settlement -- Uniformly distributed recession of a landfill due to compression of the foundation, liner, or
waste or the dewatering of the waste. May primarily occur prior to cover construction.

Sanitary landfill -- A facility for the disposal of solid waste which meets the criteria published under
Section 4004.

Sintering machine -- Type of pyrometallurgical device included in category of smelting, melting, and
refining furnaces.

Sludge -- Any solid, semisolid or liquid waste generated from a municipal, commercial, or industrial
wastewater treatment plant, water supply treatment plant, or air pollution control facility exclusive of the
treated effluent from a wastewater treatment plant.

Slurry -- A watery mixture of insoluble matter.

Small quantity generator -- A generator who generates less than 1000 kg of hazardous waste in a calendar
month.

Solid waste -- Any garbage, refuse, sludge, from a waste treatment plant, water supply treatment plant, or
air pollution control facility and other discarded material, including solid, liquid, semisolid, or contained
gaseous material resulting from industrial, commercial, mining, and agricultural operations, and from
community activities, but does not include solid or dissolved material in domestic sewage, or solid or
dissolved materials in irrigation return flows or industrial discharges which are point sources subject to
permits under section 402 of the Federal Water Pollution Control Act, as amended (86 Stat. 880), or
source, special nuclear, or byproduct material as defined by the AEA of 1954, as amended (68 Stat. 923).

Source material - Uranium, thorium, or any other material which is determined by the Atomic Energy
Commission pursuant to the provisions of Section 61 of the AEA to be source material; or ores containing
one or more of the foregoing materials, in such concentration as the AEC may by regulation determine
from time to time.

Special nuclear material -- Plutonium, uranium enriched in the isotope 233 or 235, and any other material
which the AEC, pursuant to the provisions of Section 51 of the AEA, determines to be special nuclear
material; or any material artificially enriched by any of the foregoing, but does not include source material.

Specific conductance -- A measure of conductance per cubic centimeter which represents the ratio of
current flowing through a cube (having sides of one centimeter) divided by the change in electrical
potential from one side to the other side, assuming the current is flowing between opposite sides.

Speculative accumaulation -- The accumulation of wastes that are potentially recyclable, but for which no
feasible recycling market exists (i.e., recycling less than 75% of accumulated wastes during a one year
period).

Storage -- (in connection with hazardous waste) -- The containment of hazardous waste, either on a
temporary basis or for a period of years, in such a manner as not to constitute disposal of such hazardous
waste.

Subsidence -- Unevenly distributed settlement after closure. May threaten the integrity of a cover by
creating cracks and depressions.



Surface impoundment -- A facility or part of a facility which is a natural topographic depression, man-
made excavation, or diked area formed primarily of earthen materials, which is designed to hold an
accumulation of liquid wastes or wastes containing free liquids, and which is not an injection well.

Tank -- A stationary device, designed to contain an accumulation of hazardous waste which is constructed
primarily of non-earthen materials which provide structural support.

Tank sysiem -- A hazardous waste storage or treatment tank and its associated ancillary equipment and
containment system.

Thermal treatment -- The treatment of hazardous waste in a device which uses elevated temperatures as
the primary means to change the chemical, physical, or biological character or composition of the
hazardous waste.

Transuranic waste -- Without regard to source or form, waste that is contaminated with alpha-emitting
transuranium radionuclides with half-lives greater than 20 years and concentrations greater than 100nCi/g
at the time of assay.

Treatment - (in connection with hazardous waste) -- Any method, technique, or process, including
neutralization, designed to change the physical, chemical, or biological character or composition of any
hazardous waste 0 as to neutralize such waste or so as to render such waste nonhazardous, safer for
transport, amenable for recovery, amenable for storage, or reduced in volume. Includes any activity or
processing designed to change the physical form or chemical composition of hazardous waste so as to
render it nonhazardous.

T-Test protocol -- Methodology governing the determination of concentrations of hazardous constituents
in excess of background levels by statistically significant amounts. Applicable T-Tests pursuant t0 40 CFR
§264.97 are: parametric analysis of variance (ANOVA), analysis of variance based on ranks, tolerance or
prediction interval, control chart approach, or other statistical test method approved by the Regional
Administrator.

Underground injection -- The subsurface emplacement of fluids through a bored, drilled or driven well; or
through a dug well, where the depth of the dug well is greater than the largest surface dimension.

Vadose zone -- (unsaturated zone) -- The zone of soil between the land surface and water table.

Wastewater treatment unit -- A device which: (1) Is part of a wastewater treatment facility which is
subject to regulation under either Section 402 or Section 307(b) of the Clean Water Act; and (2) Receives
and treats or stores an influent wastewater which is a hazardous waste as defined in §261.3 of this chapter,
or generates and accumulates a wastewater treatment sludge which is a hazardous waste as defined in
§261.3 of this chapter, or treats or stores a wastewater treatment sludge which is a hazardous waste as
defined in §261.3 of this chapter; and (3) Meets the definition of tank in 260.10 of this chapter.

Waterwall(s) -- Part of primary energy recovery section(s) of a boiler’s combustion chamber.
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LIST OF ACRONYMS

ACL
AEC
ALARA
ARAR
ASTM
ATSDR
BDAT
BRC
CERCLA
CFR
COCA
CPF
CQA
CSF
EP
FFCA
FML
GWPS
HELP
HSWA
INEL
LDR
LLW
MCL
mrem(/fyear)
MTR
NARM
NCC
NEPA
NRC
NTIS
PNL
RCRA
RID
SARA
SDWA
SOC
SQG
SWMU
TCLP
TSDF
uic
USLE
UsT
WES
WIPP

Alternate Concentration Limit

Atomic Energy Commission

As Low As Reasonably Achievable

Applicable, Relevant and Appropriate Requirements
American Society for Testing Materials

Agency for Toxic Substance & Disease Registry [of the Center for Disease Control]
Best Demonstrated Available Technology

Below Regulatory Concern

Comprehensive Environmental Response, Compensation and Liability Act
Code of Federal Regulations

Consent Order/Compliance Agreement

Carcinogenic Potency Factor

Construction Quality Assurance

Carcinogenic Slope Factor

Extraction Procedure

Federal Facility Compliance Agreement

Flexible Membrane Liner

Groundwater Protection Standard

Hydrologic Evaluation of Landfill Performance model
Hazardous and Solid Waste Amendments of 1984

Idaho National Engineering Laboratory

Land Disposal Restriction

Low-Level Waste

Maximum Contaminant Level

millirem/year (measure of radioactive activity)

Minimum Technology Requirement

Naturally-occurring or Accelerator-produced Radioactive Material
National Computer Center

National Environmental Policy Act

Nuclear Regulatory Commission

National Technical Information Service

Pacific Northwest Laboratories

Resource Conservation and Recovery Act

Reference Dose

Superfund Amendments and Reauthorization Act of 1986
Safe Drinking Water Act

Schedule of Compliance

Small Quantity Generator

Solid Waste Management Unit

Toxicity Characteristic Leaching Procedure

Treatment, Storage, and Disposal Facility

Underground Injection Control (program)

Universal Soil Loss Equation

Underground Storage Tank

U.S. Army Corps of Engineers, Waterways Experiment Station
Waste Isolation Pilot Plant
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1 e INTRODUCTION

1.1 PURPOSE OF THIS DOCUMENT

In carrying out its national security missions, the U.S. Department of Energy (DOE) must generate
and manage large volumes of hazardous and mixed radioactive wastes as part of its routine operations.
Recognizing the potential environmental threat posed by these wastes, DOE and the U.S. Environmental
Protection Agency (EPA) reached an agreement! in February of 1984 which stipulated that DOE facilities
that manage hazardous waste or hazardous components of radioactive mixed wastes must comply with all EPA
regulations governing the generation and management of these wastes.

The requirement that DOE facilities comply with the Resource Conservation and Recovery Act
(RCRA) was formalized on April 13, 1984, when the U.S. District Court of Tennessee ruled in LEAF v Hodel
(586 F. Supp. 1163) that "RCRA requirements are not inconsistent with the Atomic Energy Act (AEA)." This
ruling was reinforced in May of 1987, when DOE issued an interpretive rule clarifying that RCRA applied to
the hazardous component of byproduct material (52 FR 15937), while the radioactive component was regulated
under the AEA (10 CFR 962).

The RCRA Subtitle C regulations, found in Chapter 40 of the Code of Federal Regulations, Parts
260 - 272, set "cradle-to-grave” standards for the generation, transport, treatment, storage, and disposal of
hazardous wastes. Included among the many facility design and operating standards that must be specified in
RCRA permits are strict closure and post-closure care requirements for hazardous or radioactive mixed waste
management units. These standards are designed to protect human heaith and the environment from future
releases of hazardous constituents.

This document is intended to provide guidance on how to comply with the RCRA Subtitle C closure
and post-closure care requirements at DOE facilities. It is intended for DOE Operations staff, DOE facility
staff, and facility contractor staff responsible for compliance and oversight of RCRA hazardous and mixed
waste compliance activities at the many DOE facilities located throughout the U.S.

1.2 SCOPE OF THIS DOCUMENT

This document addresses the Federal regulations governing the closure of hazardous and mixed waste
units subject to RCRA requirements. It provides a brief overview of the RCRA permitting program and the
extensive RCRA facility design and operating standards. It provides detailed guidance on the procedural
requirements for closure and post-closure care of hazardous and mixed wasie management units, including
guidance on the preparation of closure and post-closure plans that must be submitted with facility permit
applications. This document also provides guidance on technical activities that must be conducted both during
and after closure of each of the following hazardous waste management units regulated under RCRA:

1 Environmental Protection Agency/Department of Energy Memorandum of Understanding on

Responsibilities for Hazardous and Radioactive Mixed Waste Management, Signed February 22, 1984.
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® Landfilis ® Surface impoundments
o Waste piles ° Land treatment units
o Container storage areas e Tanks
® Incinerators ® Miscellaneous units
® Underground injection wells ® Thermal treatment units
° Chemical, physical, and biological treatment

While this document provides significant detail on the regulatory requirements governing closure as
well as presenting the technical activities that must be conducted at closure, it should not be viewed as a
“cookbook” that includes all relevant information necessary for conducting closures. Closing hazardous waste
management units is an extremely complex undertaking that will involve considerable interaction among DOE
Operations Offices and facilities, EPA Regions, and States. No single document can contain all the
information relevant to closure of hazardous waste management facilities, especially those containing
radioactive mixed wastes. Accordingly, this document includes a comprehensive set of references in each
section that will direct the reader to additional detailed guidance on various aspects of closure. This document
should therefore be viewed as a general reference for guidance on RCRA closures at DOE facilities, but not
as the only reference needed for conducting RCRA closures. Additional guidance can be found in "Guidance
on Stabilization and Closure of U.S. DOE Mixed and Low Level Radioactive Waste Disposal Facilities,”
DOE/LLW-82, June 1990.

This document does not address the integration of RCRA and National Environmental Policy Act
(NEPA) compliance; however, when applicable, owners or operators of DOE facilities should consider
coordinating data collection efforts required for closure and post-closure care plans under RCRA to facilitate
compliance with NEPA. In addition, this manual does not address closures and cleanups under CERCLA;
however, to the extent that RCRA requirements are considered applicable or relevant, and appropriate
requirements (ARARS), this manual may be a useful reference.

Under RCRA, States may be authorized for implementing RCRA Subtitle C upon demonstrating that
they have promulgated State regulations that are no less stringent than the Federal standards. To date, many
States have been authorized to implement the "base” RCRA program (see Chapter 2 Exhibit 2-2). In
"authorized States,” the State standards supersede the Federal regulations. In "wnauthorized States,” the
Federal standards are implemented by the EPA Regional Office; any other State standards pertaining to
hazardous waste may also be applicable at DOE facilities. It is important to note that States must apply
separately for authorization to regulate mixed wastes and to implement the requirements established under
the Hazardous and Solid Waste Amendments (HSWA) of 1984 (e.g, corrective action). Depending upon the
authorization siatus of a State, regulation of mixed wastes may involve several regulatory authorities or may
not yet be regulated at all under RCRA (see Section 2.1.1.2).

In this document, references to the "Regional Administrator” can be replaced by "State Director” for
States with RCRA Subtitle C authorization. This document does not address individual State standards
pertaining to RCRA closure activities. While most State standards are quite similar to the RCRA regulations
found in 40 CFR Parts 260 - 270, it is important that persons using this guidance consult all applicable State
regulations in authorized States.
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ORGANIZATION OF THIS DOCUMENT

This document is organized into three sections following this introduction.

Chapter 2 provides an overview of the requirements pertaining to the management of
hazardous and radioactive mixed wastes. It focuses on those general RCRA requirements
that must be understood as background for the RCRA closure program, found in 40 CFR
Parts 261, 262, 264, 265, 268, and 270. It provides an overview of the Atomic Energy Act and
a number of applicable DOE Orders. Finally, it discusses the differences in authority for
managing mixed wastes that result from a State’s RCRA authorization status.

Chapter 3 outlines the procedural requirements for closing hazardous and mixed waste units.
This section focuses on the general closure and post-closure care requirements found in
Subpart G of 40 CFR Parts 264 and 265, which present the general closure performance
standard, requirements for preparing closure and post-closure plans, and schedules for
conducting closure activities.

Chapter 4 presents technical guidance on closing hazardous and mixed waste management
units. It is divided into the following nine separaie sections:

- 4.1 Landfills

-- 4.2 Surface impoundments
- 4.3 Waste piles

-- 4.4 Land treatment units

-- 4.5 Container storage areas
-- 46 Tanks

-- 4.7 Incinerators

e 4.8 Miscellaneous units

- 4.9 Underground injection wells

Whenever appropriate, each chapter also contains a list of references for additional information.
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REFERENCES: CHAPTER 1

"Guidance on Stabilization and Closure of U.S. DOE Mixed and Low Level Radioactive Waste Disposal
Facilities,” DOE/LLW-82, June 1990.
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2 ® OVERVIEW OF HAZARDOQUS AND RADIOACTIVE MIXED WASTE
MANAGEMENT REQUIREMENTS

This chapter presents a general overview of the statutes, regulations, and policies governing the
management of hazardous and radioactive mixed wastes at DOE facilities. This chapter discusses the
requirements established by EPA pursuant to RCRA, the requirements established by DOE pursuant to the
Atomic Energy Act of 1954 as amended, and various DOE Orders that affect closures of DOE facilities. It
provides an overview of those aspects of the RCRA program especially relevant to the closure of hazardous
waste management units. In addition, it outlines the procedures for determining whether a waste is a
hazardous waste or a radioactive mixed waste.

2.1 RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)

Subtitle C of RCRA establishes standards for generators and transporters of hazardous wastes and
for owners and operators of hazardous waste treatment, storage, and disposal facilities. Through the RCRA
regulations, EPA regulates hazardous waste from the time it is generated until its ultimate disposal. RCRA
was originally signed into law on October 21, 1976 [Public Law 94-580] and has since been reauthorized twice.
The most extensive changes to the original Act were those enacted in 1984 under the Hazardous and Solid
Waste Amendments (HSWA). These amendments included new requirements for land disposal restrictions,
underground storage tanks, surface impoundments, corrective action, and permitting deadlines.

RCRA, as amended by HSWA, is divided into ten subtitles.

® Subtitle A - General Provisions. Contains Congressional findings related to solid
waste, defines the objectives of RCRA, and describes integration between RCRA and
other statutes.

e Subtitle B -- Office of Solid Waste; Authorities of the Administrator. Establishes the
Office of Solid Waste and defines the responsibilities of the Administrator.

® Subtitle C - Hazardous Waste Management. Establishes a management system that
regulates hazardous waste from the time it is generated until its ultimate disposal.

® Subtitle D -- State or Regional Solid Waste Plans. Establishes a Federal program to
promote the environmentally sound disposal of solid waste (i.e., wastes not defined
as hazardous).

e Subtitle E -- Duties of the Secretary of Commerce in Resource and Recovery. Requires
the Secretary of Commerce to encourage greater commercialization of proven
resource recovery technologies.

® Subtitle F -- Federal Responsibilities. Stipulates that Federal facilities shall be subject
to all applicable RCRA requirements.



® Subtitle G -- Miscellaneous Provisions. Establishes standards and procedures for
employee protection, citizen suits, imminent hazard protection, public participation,
judicial review, etc. related to RCRA.

® Subtitle H -- Research, Development, Demonstration, and Information. Encourages
special studies, new programs, and innovative technologies, and provides for
coordination, collection, and dissemination of information related to solid waste.

® Subtitle I -- Regulation of Underground Storage Tanks. Regulates petroleum products
and hazardous substances (as defined by CERCLA) stored in underground storage
tanks.

® Subtitle J -- Medical Wastes. Establishes a two-year demonstration program

for tracking medical waste in participating States.

Under RCRA, EPA has the authority to promulgate regulations as necessary to protect human health
and the environment. EPA promulgated hazardous waste regulations, which carry the force of law, in the
following Parts of Chapter 40 of the Code of Federal Regulations (CFR):

40 CFR Part 261: Definition of Hazardous Waste

40 CFR Part 262: Generator Standards

40 CFR Part 263: Transporter Standards

40 CFR Part 264: Standards for Permisted Units

40 CFR Part 265: Standards for Interim Status Units

40 CFR Part 266: Standards for Specific Hazardous Wastes and Facilities

40 CFR Part 267: Standards for New Land Disposal Uniis (Superseded by Part 264)
40 CFR Part 268: Land Disposal Restrictions

40 CFR Part 270: Permit Program

Chapter 2 of this guidance document focuses on the RCRA Subtitle C regulations for identification,
treatment, storage, and disposal of hazardous waste. In particular, it addresses the general requirements
governing treatment, storage, and disposal facilities handling hazardous and radioactive mixed wastes that are
relevant to DOE facilities. The rest of the document focuses on the closure and post-closure care
requirements found in this regulatory program.

2.1.1 The RCRA Permitting Program (40 CFR Part 270)

Who Must Have a Permit? All facilities that treat, store, or dispose of hazardous or mixed wastes are
required to obtain a RCRA permit (Section 2.1.2 discusses how to determine if a waste is a hazardous waste
and thus subject to a permit). There are, however, several exclusions to this requirement. These include (40
CFR §270.1(c)):

e Generators who store waste on-site in tanks or containers for less than 90
days;
® Farmers who dispose of their own pesticides on-site;



® Small quantity generators;
® Owners or operators of totally enclosed treatment facilities;

° Owners or operators of wastewater treatment units (tanks) and elementary
neutralization units (tanks or containers);

° Transporters who store manifested wastes at a transfer facility for less than
10 days;

® Persons combining waste and absorbent material in a container, provided
that this combination occurs at the time the waste is first placed in the
container; or

® Owners or operators of solid waste (i.e., non-hazardous) disposal facilities
that only handle small quantity generator waste (e.g., municipal solid waste
landfills).

Types of Permits. EPA issues several different types of permits for hazardous waste management.

e Treatment, storage, or disposal permits are the standard form of permit
required for most hazardous waste management facilities. These permits
include the administrative and technical performance standards (including
closure and post-closure requirements) that a hazardous waste management
facility must meet. The permit also serves as the basis for any enforcement
actions deemed necessary by EPA to bring a facility that is not complying
with these standards into compliance.

® Research, development, and demonstration (RD&D) permits are issued by EPA
to encourage the use of alternative treatment technologies. To be eligible
for a RD&D permit, national standards must not exist for the experimental
treatment technology. Permits are issued for one year, aithough they may
be renewed up to three times. RD&D facilities can only receive wastes that
are necessary to determine the efficacy of the treatment technology.

e Post-closure permits are issued to facilities closing with wastes in place.
These permits specify the posi-closure care responsibilities of the facility,
including ground-water monitoring requirements, corrective action (if
appropriate), and other maintenance activities as necessary. The permit also
serves as the basis for any enforcement actions deemed necessary by EPA to
bring a facility that is not complying with these standards into compliance.

® Permits-by-rule are provided by EPA when a facility must be permiited both
under RCRA and another statute with similar permitting reguiations. The
goal of a permit-by-rule is to avoid duplication and streamline the permit
application process. Certain facilities with permits under the Safe Drinking
Water Act, Clean Water Act, or Marine Protection, Research, and

23



Sanctuaries Act, need only meet selected Subtitle C requirements in addition
to those for which they are already in compliance, in order to receive a
RCRA permit-by-rule. Examples of such facilities include underground
injection wells and ocean dumping barges.

® Emergency permits are issued to a non-permitted facility, or to a permitted
facility for hazardous waste activities not covered under the existing permit
in the event there is an "imminent and substantial endangerment of human
health or the environment." An emergency permit is typically issued for a
period of 90 days or less.

® Trial burn and land treatment demonsiration permits are issued to new
incinerator and land treatment units respectively. The purpose of these
permits is to allow these facilities to demonstrate their ability to perform up
to operating standards. Once the demonstration period is complete, owners
or operators of these facilities can apply for a final RCRA permit.

2.1.1.1 Permit Applications

Interim Status. Although RCRA requires treatment, storage, and disposal facilities to operate under
the conditions of a permit, Congress recognized that it would take many years for EPA to issue all of the
necessary permits. Thus Congress established interim status under Section 3005(¢) of RCRA, which allows
owners or operators of facilities in existence on November 19, 1980 (or brought under Subtitle C due to an
amendment), who meet certain conditions, to continue operating under interim status until a final permit
application is approved or denied.

Eligible facilities were granted interim status as long as they submitted a Part A application by
November 19, 1980. Part A of the application is a short standard form that collects general information about
the facility, the wastes handled, and the waste management activities conducted at the facility. These facilities
are subject to the RCRA interim status standards (40 CFR Part 265) until a Part B application is filed and
a final decision on a permit has been made. Disposal facilities that close prior to receiving a RCRA permit
must comply with interim status post-closure requirements until their post-closure permit is issued. DOE
facilities with units containing radioactive mixed wastes became subject to the interim status requirements of 40
CFR Part 265 upon promulgation of the May 1, 1987, byproduct rule, and had to submit Part A of their permit
application by November 1, 1987 (40 CFR 270.10(¢)).

The second part of the permit application -- the Part B -- provides detailed facility information,
including the closure plans, and if appropriate, post-closure plans, for all hazardous waste management units
at the facility. Closure and post-closure plans, once submitted, become a part of the permit. Existing facilities
with interim status must submit the Part B either when requested by EPA or a State Agency or on the date
mandated by RCRA (see Exhibit 2-1), whichever is earlier. If the Part B applications are not submitted by
the following deadlines, the facility loses interim status and therefore must close.
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Exhibit 2-1

 Loss of Interim Status Provisions (40 CFR §270.73)

Ot Lose Interim

. SubmitPanB , o
. StamsOn: e

Land dispos  November §, 1985~ November 8 1985
ncinerator .~ November$,196  November8,1989 .
All other facilities November 8, 1988 November 8, 1992

Interim status regulated units (landfills, surface impoundments, waste piles, and land treatment units
receiving waste after July 26, 1982) must submit additional information in their Part B applications. These
additional information requirements are located in 40 CFR §270.14(c) and include a detailed description of
the ground-water monitoring system, complete characterizations of any plumes of contamination, and the
development of a corrective action plan in the event such a plume is detected.

Parts A and B of the permit application must be submitted at least 180 days before construction of
any new facility. In most cases there is no standard form to follow for preparing the Part B application, so
owners or operators of hazardous waste management units should rely on 40 CFR Parts 264 and 270 for
guidance. In addition, EPA has provided listings and general descriptions of what must be included in a Part
B application in EPA 530-SW-84-004, "Permit Applicants’ Guidance Manual for Hazardous Waste Land
Treaiment, Storage, and Disposal Facilities, Final Draft," May 1984.

If a permit application is not complete, a Notice of Deficiency Letter that describes the missing
information is sent to the owner or operator. Once a completed permit application (both Parts A and B) is
submitted by the owner or operator of a facility, the permit is reviewed, and either approved or denied by the
EPA Regional Administrator. In practice, the administrative review portion of the permit application process
may involve several iterations of submission, review, comment, resubmission, etc.

If a facility submitted a Part B permit application to EPA before November 8, 1984, EPA is required
to either approve or deny the application in accordance with the following schedule set out under HSWA:

e Land Disposal Facilities by November 8, 1988
® Incinerators by November 8, 1989

e All other TSDFs by November 8, 1992.
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HSWA did not place any time limitations on EPA for the review of permit applications submitted after
November 8, 1984. The duration of the permit review period is dependent upon the type of permit and the
Region in which it is reviewed. In general, a facility should expect that the evaluation of its permit application
will take from 1 to 3 years. If a permit is reviewed and denied, EPA sends the owner or operator a Notice
of Intent to Deny. The owner or operator may appeal this decision to the EPA.

After a permit application is approved, EPA prepares a draft permit. The draft permit incorporates
applicable technical requirements and other conditions pertaining to the operation of the facility. EPA must
then give public notice and allow 45 days for written comments. After the comment period expires, the
Regional Administrator issues a final permit decision. This decision is binding, but may be appealed in the
U.S. Court of Appeals.

Periodically, all hazardous waste management facilities are inspected. If compliance problems are
uncovered during these inspections, EPA may modify the conditions of a permit, revoke and reissue a permit,
or terminate a permit. Termination of a permit occurs because of either facility non-compliance with the
terms of the permit, failure on the part of the permittee to disclose relevant information, or the permitted
activity endangers human health or the environment and can only be regulated to acceptable levels by
terminating operations.

2.1.1.2 State Authorization

RCRA Section 3006(b) allows States to apply to EPA for authorization to administer and enforce a
hazardous waste program pursuant to Subtitle C. Authorized State programs are carried out in lieu of the
Federal program. Forty-three States and one U.S. territory are authorized for the base RCRA program (see
Exhibit 2-2). It should be noted, however, that approved State programs are not static; EPA may initiate the
revision of a State’s program, withdraw its approval, or transfer a State’s responsibilities back to the Federal
government when necessary. For example, HSWA made many changes to the RCRA program. For this
reason, the Federal government enforces HSWA requirements in States that are authorized only for the base
RCRA program until these States receive HSWA authorization.

On July 3, 1986, EPA promulgated a rule that required States authorized for base RCRA to revise
their programs to demonstrate the capability to regulate the hazardous components of radioactive mixed
wastes. The deadline for compliance with this rule was July 3, 1987 (or July 5, 1988 for States requiring
statutory amendments). States applying for base RCRA authorization after July 3, 1986 had to apply for
mixed waste authorization at the same time (40 CFR 271.3(f)). As of May 30, 1990, only nineteen States and
one territory have received mixed waste authorization (see Exhibit 2-2).

The incomplete authorization of State programs has led to a confusing mosaic of regulatory authority
and has created some regulatory "loopholes” as well. Facilities in States without base RCRA authorization
are subject to Federal RCRA and radioactive mixed waste requirements. Such facilities are also subject to
State requirements, if any exist. However, in States with base RCRA authorization and without radicactive mixed
waste authorization, mixed waste is not¢ defined as hazardous waste, and thus the hazardous component is not
regulated under RCRA. Note that the hazardous component could be subject to State regulations (51 FR 24504).
In addition, after September 25, 1990, mixed waste that exhibits the toxicity characteristic is always defined as
hazardous waste, regardless of the authorization status of a State. This is because mixed waste containing
toxicity characteristic constituents is regulated under HSWA, and thus the EPA Regions are responsible for
implementing all requirements pertaining to such waste (see Section 2.1.2.1 for a discussion of the toxicity
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characteristic). In States that are authorized for both base RCRA and mixed waste, facilities are subject only
to State regulations. Because HSWA and mixed waste are completely separate programs, a State’s mixed waste
authorization status is totally independent and unaffected by its HSWA authorization status.

.

s e e B s o 00

M. Marianas e
- Wyoming

L BK Foe )

‘Exhibit 22

Status a_f RCRA State Auzhonzatwns (As of 05/30!90)

| : States and Temtones Authorized for the RCM Base Program

‘Alabama e Anzona e Arkansas®
. Forda @ e Genrg’ia*"; . | Maho*
. Kentucky* e . lowisiana e Mame
. Maryland @ e Massachusetts » _ M:chxgan*
 Mibnesota®* e Mississippi e Missouri
Montana e .~ Nebraska® e Nevada
 NewHampshire ¢ = Newlersey ¢ New Mexico
NewYork* e North Carolina*e - North Dakota
‘Ohio* s OKlahoma s  DOregon®
Pennsybvania ;;» Rhode Isfand o South Carolina®
- South Dakota e "Tennessee”‘ e Texas®
© Pmbh* - e Vermont = Virginia
5 Washingt(}n’f e o

West V:rgxma Wisconsin

Guam?

States ami Temtones NotAuthonzed for the RCRA Base frogram

Amer. Samoa e California
Hawaii = o fowa
Puerto Rico o Virgin Islands

Alaska e
Connecticut  »

# = Authorized for mixed wastes.

Note that 11 of DOE’s 18 primary facilities are located in States with mixed waste authorization, and
thus the hazardous components of any radioactive mixed waste located at these facilities are subject to RCRA
requirements as administered by the State (see Exhibit 2-3 below).
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Exhibit 2-4 below summarizes the requirements for interim status and permitted facilities that handle
radioactive mixed wastes according to the authorization status of the State in which they are located.

Exhibit 2-4
Requirements for TSDFs Handling Mixed Wastes

Facility Located in: ’- Applicable Requirements

State not authorized for base RCRA ' Mixed wastes are Subjact to Federal

program or mixed waste, RCRA Subtitle T requiremenis and
o , - RCRA permit conditions. State may
also have additional requirements.

:Sta‘!ey, authorized for  base RCRAA . RCRA Su,btitie € requirements do not

progragm but not for mixed waste, apply to mixed wastes. State may have
i ' - requirements. .

State authorized for both Mixed wastes are subject 1o Siate

base RCRA program and mixed waste. RCRA permitting requirements.

2.1.2 Identification and Listing of Hazardous Wastes (40 CFR Part 261)

The regulations defining solid and hazardous wastes are found in 40 CFR Part 261. Determining
whether or not a waste is hazardous is complex. However, it is crucial for determining whether it is subject
to Subtitle C and whether the facility handling the waste is subject to a RCRA permit. Under RCRA, it is
the responsibility of the facility owner or operator to determine whether a waste is hazardous. The following
sections provide guidance on how to determine whether a waste stream is hazardous and whether it is
considered a radioactive mixed waste. Also included in this section is a discussion of procedures for "delisting”
2 waste stream in order to exclude it from regulation under RCRA Subtitle C. These issues will be critical
when determining how to dispose wastes excavated during closure or contaminated media (e.g., ground water)
removed as a part of closure or corrective action.

2.1.2.1 Definition of Solid Wastes

Under RCRA, hazardous wastes are defined as a subset of solid wastes; therefore, unless waste is first
a solid waste, it cannot be a hazardous waste. Solid wastes are defined in 40 CFR §261.1 as any material that
is disposed of, burned or incinerated, recycled, or "considered inherently waste-like," regardless of whether it
is a solid, semi-solid, or liquid. The terms "recycled” and "inherently waste-like" can both be interpreted widely,
and depending on the interpretation, will determine whether or not wastes will be subject to RCRA
regulations.



Inherently Waste-Like. EPA designated six categories of waste (located in 40 CFR §261.2(d)) to be
"inherently waste-like" and thus also classified as "solid wastes” when recycled in any manner. These wastes
(FO20-FO23, FO26, and FO28) are not likely to be generated at many DOE facilities because they are derived
from the formulation and production of pesticides.

Recyclable Materials. EPA has determined that the following information should be used to determine
whether a recyclable material is a solid waste and therefore subject to RCRA:

® The nature of the material; and
® The manner in which it will be recycled.

Exhibit 2-5 below illustrates conditions under which a recyclable material will be considered a solid waste.
If a material is not classified as a solid waste, then it is not be subject to Subtitle C as a hazardous waste.

Exceptions. 40 CFR §261.4(a) lists materials that are not considered solid wastes regardless of whether
they fit the definition given above (i.e., material that is disposed of, burned or incinerated, recycled or
considered inherently waste-like). Examples of exceptions include domestic sewage, irrigation return flows,
and source?, special nuclear® and byproduct materials* as defined by the Atomic Energy Act. The exception
for source, special nuclear, and byproduct material applies only to the radioactive portion of the wastes and
will be discussed in section 2.1.2.6.

2 Source material is defined jointly by EPA and the Nuclear Regulatory Commission (NRC) as "(1)

uranium, thorium, or any other material which is determined by the Atomic Energy Commission pursuant to
the provisions of section 61 of the AEA to be source material, or (2) ores containing one or more of the
foregoing materials, in such concentration as the AEC may by regulation determine from time to time" (52
ER 11147).

3 Special nuclear material is defined jointly by EPA and NRC as "(1) plutonium, uranium enriched in

the isotope 233 or in the isotope 235, and any other material which the AEC, pursuant to the provisions of
Section 51 of the AEA, determines to be special nuclear material; or (2) any material artificially enriched by
any of the foregoing, but does not include source material" (52 FR 11147).

4 Byproduct materials are defined jointly by EPA and NRC as "(1) any radioactive material (except

special nuclear material) yielded in or made radioactive by exposure to radiation incident to the process of
producing or utilizing special nuclear material, and (2) the tailings or wastes produced by the extraction or
concentration of uranium or thorium from any ore processed primarily for its source material content” (52 FR
11147).
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Exhibit 2-5

DETERMINATION OF WHETHER A RECYCLABLE MATERIAL IS A SOLID
WASTE BASED ON MATERIAL TYPE AND RECYCLING ACTIVITY
[Yes = defined as a solid waste; No = not defined as a solid waste]

Use Burning for Energy
Material Constituting Recovery or Use to Speculative
Disposal a/ Produce a Fuel Reclamation b/ Accumulation ¢/
Spent Materials d/ Yes Yes Yes Yes
(both listed & non-
listed/characteristic)
Sludges Yes Yes Yes Yes
(listed in 40 CFR §§261.31
or 261.32)
Sludges Yes Yes No Yes
(nonlisted/characteristic)
Byproducts g/ Yes Yes Yes Yes
(listed in 40 CFR §5261.31
or 261.32)
Byproducts ¢/ Yes Yes No Yes
{nonlisted/characteristic)
Commercial chemical products  Yes Yes No No
(listed in 40 CFR §261.33 but
not applied to land or burned
as fuel)
Scrap Metal Yes Yes Yes Yes

a/ Use constituting disposal is the direct placement of wastes (or products that contain wastes as an ingredient) onto the land.

b/ Reclamation is waste regeneration or the recovery of material from wastes, but does not include use or reuse of the waste
without preprocessing) as an ingredient in a manufacturing process.

¢/ Speculative accumulation is the accumulation of potentially recyclable wastes for which no feasible market exists (i.e., recycling
less than 75 percent of accumulated wastes during a one year period).

d/ Chemical, not nuclear, spent materials.
¢/ Chemical, not nuclear, byproducts.

Source: 40 CFR §261.2, Table L
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2.1.2.2 Definition of Hazardous Waste

Exhibit 26
Definition of Hamrdous Waste (40 CFR §261 3)

TO determme whether a solid waste quahﬁes as hazardons waste, =
consider the follovnng questlons. :

. Does the waste exhibit any one of the four
characteristics of a hazardous waste identified in 40
CFR Part 261 Su’bpart C"

: . . Hasthe waste been listed asa haz.ardous waste m 40 o
, CER Part 261 Subpart D" :
. Is the waste a mzxture comammg a hsted hazardous
Cowaste and a non«hazardous solid waste‘? ‘ '
e Is the waste derived from the ueatment of 8 hsted -
~ hazardous waste? i
e s the waste not excluded from regulatmn as a
hazardous waste? ' -
e Is the wasie a hazardchs waste contained-in an -
environmental medlum such as grmmd water o
- soil? o ‘

If the answer is yes to any one of the precedmg qaesuons, th@ sohd
waste is.a hazardous waste. L

Characteristic Wastes. EPA identified four characteristics of hazardous wastes in Part 261 Subpart C:
ignitability, corrosivity, reactivity, and toxicity. To determine if a solid waste is a characteristic waste, compare
its properties with those listed in the regulations. Although generators are required to determine whether or
not their solid wastes are hazardous, they are not specifically required to perform any tests on their wastes;
instead they may rely on their knowledge of the materials and processes used in generating the wastes. The
following is a brief description of the four characteristics of hazardous wastes:

® Ignitabiliy (40 CFR §261.21). A solid waste is considered ignitable if it has the
following properties: it is a liquid, except an aqueous solution containing less than
24 percent alcohol, that has a flash point of less than 60°C (140°F); it is a non-liquid
capable, under normal circumstances, of spontaneous and sustained combustion; or
it is an ignitable compressed gas or an oxidizer per Department of Transportation
(DOT) regulation.
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® Corrosivity (40 CFR §261.22). A solid waste is considered corrosive if it is an
aqueous material with a pH less than or equal to 2.0 or greater than or equal to 12.5,
or if it is a liquid that corrodes steel at a rate greater than 1/4 inch per year at 55°C

(130°F).

e Reactivity (40 CFR §261.23). A solid waste is considered reactive if it has the
following properties: it is normally unstable and reacts violently without detonating;
it reacts violently, forms an explosive mixture, or generates toxic gases, vapors, or
fumes when mixed with water; it contains cyanide or sulfide and generates toxic
gases, vapors, or fumes at a pH of between 2.0 and 12.5; it is capable of detonation
if heated under confinement, subjected to strong initiating force, or at standard
temperature and pressure; it or is listed as a DOT Class A or B explosive.

® Toxicity (40 CFR §261.24). A solid waste exhibits the toxicity characteristic (TC) if
after conducting the Toxicity Characteristic Leaching Procedure (TCLP) test
described in detail in 40 CFR Part 261 Appendix II, the extract from the waste
contains any of the 39 hazardous constituents listed in Table I of 40 CFR §261.24 at
a concentration level equal to or greater than is specified in the same table.

On March 29, 1990 the EPA adopted a rule that replaced the Extraction Procedure (EP) with the
TCLP and expanded the list of toxic constituents from 14 to 39. This new rule (51 FR 21648) has a major
impact on whether a solid waste is designated as a hazardous waste. This rule significantly increases the
amount of wastes DOE facilities must handle as hazardous or radioactive mixed wastes. Exhibit 2-7 below
presents the 14 original constituents covered and the 25 additional constituents now covered under the TC
rule. Because revision of the EP toxicity standard was a HSWA requirement (Section 3001(g)), mixed waste
exhibiting the toxicity characteristic is considered HSWA regulated. Therefore, after September 235, 1990, a
State’s authorization status does not affect the definition of TC-contaminated mixed waste; it is always
considered a hazardous waste.

Listed Wastes. Any solid waste listed in Subpart D of 40 CFR Part 261 is considered hazardous. There
are four separate lists of hazardous wastes:

® Wastes from non-specific sources (40 CFR §261.31) -- identified as "F"
wastes. These wastes include many solvent wastes (F001 - F00S5) generated
at DOE facilities that may be mixed radioactive wastes.

e Wastes from specific sources (40 CFR §261.32) -- this listing identifies
individual waste streams from specified industrial processes. These wastes
are frequently referred to as "K" wastes.

° Discarded and off-specification commercial chemical products and residues
from these products identified as acutely hazardous (40 CFR §261.33(e)) --
referred to as "P" wastes.

® Discarded and off-specification commercial chemical products and residues

from these products identified as toxic (40 CFR §261.33(f)(6)) -- referred to
as "U" wastes.
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 Exhibit 27

Toxicity Characteristic Constituents
Constituents under the Extraction Procedure rule:

Barjum

. Arsenic o Barium e Cadmium o Chromium
o lead o Mercury = s Selenium o Silver

o Endin e Lindane e Methoxychlor

» Tozaphene & 24D e ZAS5-TP Silvex

Additional constituents under the Toxicity Characteristic rule:

Chiordane

s Benmne . .

e Chlotobenzene » o0-Cresol .

e mCresol = -Cresol e 1,4 Dichlorobenzene

e 12Dichiorosthane e 1.1 Dichloroethylene e 2.4 Dinitrotoluene

» Heptachlor © s Hexachlorobenzene ¢ Hexachlorobutadiene

~» Hexachioroethane ~» Methyl ethyl ketone ‘e Nitrobenzene

e Pentachlorophenol e Pyridine e Tetrachioroethylene

‘e Trichloroethylene - 2,45-Trichlorophenol ~» 246-Trichlorophenol

: Vinyi@(:hlorideu «

The "P" and "U" lists are extremely limited in scope. These lists cover only those products generically
identified using the name of a single listed constituent and include only unused portions of these products.
Other materials that contain "P" or "U" listed constituents are not considered hazardous unless they are listed
elsewhere in the regulations or exhibit a hazardous characteristic,

Mixture Rule (40 CFR §261.3(a)(2)). Waste mixtures containing a listed hazardous waste and a non-
hazardous solid waste are also defined as hazardous wastes unless the mixture is specifically delisted under 40
CFR §§260.20 and 260.22. If the mixture contains a hazardous waste that is listed in 40 CFR Part 261 Subpart
D solely because it exhibits one or more of the characteristics listed in Subpart C and the resultant mixture
no longer exhibits the characteristic(s) for which it was originally listed, the mixture is not a hazardous waste.
(By definition, a mixture of a characteristic waste and a non-hazardous solid waste is hazardous if it exhibits
a characteristic).

Derived From Rule (40 CFR §261.3(c)). Any solid waste derived from the treatment, storage, or
disposal of a listed hazardous waste is a hazardous waste (e.g., spill residue, incinerator ash, emission control
dust, and leachate), unless it has been delisted under 40 CFR §§260.20 and 260.22. (By definition, a solid
waste derived from the treatment of a characteristic waste is hazardous if it exhibits a characteristic).

Contained-in Policy. Under the "contained-in" policy, environmental media containing a listed waste
(e-g., contaminated soils and ground water) must be managed as if they were hazardous wastes, so long as they
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continue to contain the listed hazardous waste. However, the "derived from” rule does not apply to
contaminated environmental media. As a result, such media do not have to be delisted if they are treated so
that they no longer contain the listed waste above health-based contaminant concentrations (see Appendix A,
EPA Memorandum, "RCRA Regulatory Status of Contaminated Ground Water,” 11/13/86, and EPA
Memorandum, "Status of Contaminated Ground Water and Limitations on Disposal and Reuse,” 1/24/89).

2.1.2.3 Wastes Excluded From Subtitle C Regulation

A number of common waste streams are excluded from regulation under RCRA’s hazardous waste
program, including household wastes, municipal resource recovery wastes, agricultural wastes, and mining
overburden returned to the mine site. Oil and gas wastes, mining wastes, and cement kiln dust are also
currently exempted from Subtitle C regulation. Used oil that is generated by small quantity generators, or
used oil that exhibits a hazardous characteristic, but is recycled in some way other than being burned for
energy recovery, is also exempt. Used oil burned for energy recovery is exempt from Subtitle C, but is
regulated under 40 CFR 266.

2.1.2.4 Hazardous Constituents Regulated Under RCRA

In addition to hazardous wastes, RCRA identifies a large number of "hazardous constituents.” These
constituents potentially pose a threat to human health and the environment and form the basis for listing a
solid waste as "hazardous.”" These constituents play an important role in the RCRA closure regulations,
although by themselves, their presence in a waste stream does not automatically define that wastesiream as
hazardous under RCRA. Other constituent lists play an important role in the RCRA ground-water
monitoring program. The four constituent lists, described below, are presented in Exhibit 2-8.

Exhibit 2-8
Huzardous Cpmﬁmem Lists _
o 40 CFR Part 261, Appéndix VII - Hazardous Waste Constituents
e 40 CFR Part 261, Appendix VIII -- Hazardons Constituents
o 40 CFR Part 264, Appendixklx <= Gmund-Watgr Monitﬁring .List

40 CFR Part 265.92(b)(1)—(3) - Interim Status ‘fMonitoring Parameters

Hazardous Waste Constituents. Hazardous waste constituents are defined in 40 CFR §260.10 as any
constituent listed in Part 261 Appendix VII or in Table I of 40 CFR §261.24. EPA used the Appendix VII
constituents as a basis for the listing of specified "F" and "K" wastes. Table I of §261.24 represents those
constituents that define a waste as hazardous by the toxicity characteristic. Hazardous waste constituents are
used as ground-water assessment monitoring parameters under the interim status monitoring program (Part 265
Subpart F). These parameters are relevant at DOE facilities that are not yet subject to the permitted facility
standards of Part 264. In some cases, however, DOE facilities may have previously conducted a clean closure
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using Appendix VII constituents; in such cases, it will be necessary to submit an equivalency demonstration
using Appendix VIII constituents (this is described in Section 4.2).

Hazardous Constituents. Part 261 Appendix VIII lists a set of over 350 constituents identified as
hazardous under RCRA. This list represents chemicals that have toxic, carcinogenic, mutagenic, or teratogenic
effects on humans or other life forms. During clean closures, facilities must demonstrate that no Appendix
VIII constituents remain above health-based levels in affected environmental media (this is discussed more
fully in Section 4.2).

Ground-Water Monitoring List. EPA created a shortened and modified version of Appendix VIII for
use in the Part 264 Subpart F ground-water monitoring program. This list, Appendix IX of Part 264, contains
over 200 constituents that must be monitored for in ground water pursuant to Part 264, Subpart F. These will
be relevant during most DOE closure activities where wastes are left in place and at facilities operating with
a RCRA permit.

Interim Status Monitoring Parameters. 40 CFR §§265.92(b) contain 31 parameters that must be
monitored for to establish background ground-water quality at interim status facilities. These constituents
are used to determine the suitability of ground water as source of drinking water, the general quality of ground
water, and the presence of ground-water contamination. During the detection monitoring phase at an interim
status facility, the owner or operator must only monitor for the 10 constituents contained in 40 CFR
§265.92(b)(2) and (b)(3) (see Section 2.1.3.2 for a discussion of ground-water protection).

2.1.2.5 Delisting Petitions

Over 90 industrial waste streams are listed as hazardous in 40 CFR Section 261, Subpart D. Because
a listed waste from a particular facility may not pose a threat to human health and the environment, 40 CFR
§§260.20 and 260.22 include procedures for petitioning EPA to exclude that waste from regulation. These
delisting petitions are subject to public notice and comment. These procedures also may be used for delisting
the hazardous component of a mixed waste. If the owner or operator of a facility is able to delist the
hazardous component of a mixed waste, the waste is no longer subject to the requirements under RCRA. The
delisted material becomes a radioactive waste regulated solely by DOE.

If a facility owner or operator is able to delist the contents of a hazardous waste management unit
that will be closed, the wastes which are removed during closure do not have to be disposed as hazardous
wastes and are not subject to the Land Disposal Restrictions program (discussed in Section 2.1.4).

EPA has published a guidance document instructing petitioners on how to prepare a complete
delisting petition. This document is entitled: “Petitions to Delist Hazardous Wastes - A Guidance Manual," U.S.
EPA, Office of Solid Waste, (EPA/530-SW-85-003), April 1985 and is available from the National Technical
Information Service (NTIS).
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2.1.2.6 Definition of Radioactive Mixed Wastes
DOE has defined radioactive mixed wastes as follows:

Radioactive mived waste is waste coniaining both radioactive and hazardous components
regulated by the AEA and RCRA, respectively. The term "radioactive component” refers only to
the actual radionuclides dispersed or suspended in the waste substance. (DOE 5400.3: Hazardous
and Radioactive Mixed Waste Program (2{22/89))

Any waste containing both a radioactive component regulated by the AEA and a hazardous
component regulated by RCRA is radioactive mixed waste; the hazardous component is subject to RCRA
regardiess of further subclassification as high-level, low-level, or transuranic waste. Mived waste is not limited
to low-level radioactive waste (LLW). Some examples of mixed waste include LLW containing organic lab
liquids, cleaning solvents, and heavy metals. If the waste is located in a State which has base RCRA
authorization but is not authorized for mixed waste, the hazardous component of the mixed waste is not subject
to RCRA, but only to non-RCRA State regulations, if any exist. The radioactive component is always subject
to AEA regulations.

RCRA specifically excludes from regulation source, special nuclear, and byproduct material as defined
by the AEA. On July 3, 1986, EPA clarified RCRA’s authority to regulate only the hazardous component of
mixed waste (51 FR 24504). DOE clarified in a May 1, 1987, Federal Register notice (52 FR 15937), that
DOE radioactive byproduct material which is hazardous under RCRA is subject to regulation under both
RCRA and the AEA. This rule (the DOE byproduct rule, 10 CFR 962) applies only to "part (1)" of the
definition of byproduct materials, not the tailings and ore residuals defined in "part (2)." Under the final rule,
DOE specified that "... the exclusion appears directed only to the radioactive component of a nuclear waste...”
RCRA does not apply to the radioactive component of such a waste; instead the AEA applies to that
radioactive component. Finally, if the application of both regulatory regimes proves conflicting in specific
instances, RCRA yields to the AEA." (52 FR 15940).

2.1.3 Facility Design and Operating Standards (40 CFR Parts 264 and 265)

The administrative and non-technical requirements for interim status and permitted treatment, storage,
and disposal facilities are found in Subparts A through E of 40 CFR Parts 264 and 265. Subparts F and G
contain technical requirements for ground-water protection, corrective action, and closure and post-closure
care.” Unit-specific requirements are included in Subparts I through O and X of 40 CFR Part 264 and
Subparts I through Q of Part 265. The remaining portion of Section 2.1.3 gives a brief overview of the
administrative and non-technical standards of Subparts A through E and H, and then provides somewhat
greater detail on subparts F and G. The unit-specific requirements are addressed in Chapter 4. Exhibit 2-9
lists where these standards are located in the regulations and references the discussions in this guidance
manual.

> 40 CFR Parts 264 and 265, Subpart H include financial assurance requirements which do not apply to
Federal facilities.
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Exhibit 2-9
Standards that Apply to Particular DOE Waste Management Methods
e : ; =+ Regulatory Citation . i
Standards - Permitted Interim Status . Discussed
(Part 264) (Part 265) in Section
Genugal requirements Subparts A-E  Subpars A -E 21
Ground-water monitorihg ‘Subpart F o Subpant F = 21
_-and corrective action o : s - :
Closure and post-closure cave . Subpart G Subpart G 3
Financial assurance . Subpant H Subpat H Al
- Containers 0 Subpart 1 Subpart 1 45
Tanks e Subpart 3 o Subpmt J 4%
Surface impoundments . Subpart K Subpant K A2
Waste piles Subpart L Subpart 1, 43
Land treatment , Subpart M . Subpart M 44
‘Landfills : Subpart N o “Subpart N 4.1
~ Incinerators o Subpart S Subpart O e
- Thermal treatment = NA o Subpart P 48
- Chemical, physicat,and =~ = , e ' G
biological treatment Na Subpant Q@ 48
_ Miscelianeous units _ Subpart X NA 48
Underground injection = Part 144 Parti4ds - 49
wells - i 3 e i S s -

2.1.3.1 Administrative and Non-Technical Standards

The administrative and non-technical standards for interim status and permitted facilities are virtually
identical and are located in Subparts A through E of 40 CFR Parts 265 and 264 respectively. Subpart A
outlines who is subject to treatment, storage, and disposal regulations. Subpart B contains general facility
standards in the following areas: conducting waste analysis; installing security systems; conducting inspections;
managing ignitable, reactive, and incompatible wastes; training facility personnel; and location standards.
Subparts C and D discuss emergency preparedness and contingency planning. Lastly, Subpart E covers proper
manifesting, recordkeeping, and reporting requirements.

2.1.3.2 Ground-Water Protection and Corrective Action
Ground-water monitoring is required only for owners and operators of land disposal units used to
manage hazardous waste. In addition, tank systems that eventually close as landfills are subject to ground-

water monitoring requirements. Interim status ground-water monitoring standards are located in 40 CFR 265,
Subpart F, while permitted ground-water monitoring standards are found in 40 CFR 264 Subpart F. Interim
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status landfills, surface impoundments, waste piles and land treatment units, upon receiving either an operating
permit or a post-closure permit, become subject to the Part 264 ground-water monitoring requirements.

The ground-water monitoring and corrective action requirements for interim status facilities are
located in Part 265 Subpart F and are generally less stringent than for permitted facilities. Interim status
facilities were required to implement a ground-water monitoring program by November 19, 1980. At interim
status facilities, the owner or operator must monitor for parameters establishing ground-water quality and
contamination (40 CFR §§265.92(b)(2) and (b)(3)) as well as parameters characterizing the suitability of the
ground water as a source of drinking water (40 CFR 265 Appendix III). Presently there are no corrective
action requirements for interim status facilities in the regulations; however, RCRA §3008(h) states that the
Regional Administrator can authorize a corrective action order against an interim status facility if he deems
that such action is necessary to protect human health or the environment. The §3008(h) interim status
corrective action enforcement authority can be used to order cleanups of releases from all solid waste
management units (SWMUs) to all media including off-site releases.

The ground-water protection program for interim status facilities is divided into five phases as follows:

e Development and Installation of Monitoring System (40 CFR §265.91). The
monitoring system must consist of at least four wells, one upgradient from
the unit and three downgradient. The upgradient well(s) provide(s)
background data for comparing the data from the downgradient wells.
Through this comparison, any contamination of ground water can be
detected.

® Establishing Background Ground-Water Quality (40 CFR §263.92).
Monitoring at the upgradient well(s) must take place for one full year to
establish background data. Background data are collected for three
parameters: 1) drinking water parameters (located in 40 CFR §265.92
Appendix I1I), 2) ground-water quality parameters (located in §265.92(b)(2)),
and 3) ground-water contamination parameters (located in §265.92(b)(3)).

® Detection Monitoring (40 CFR §265.92). Routine monitoring examines
ground water for elevated levels of indicator constituents that suggest that
contamination may be occurring. Statistically significant changes in indicator
parameters must be reported to the Regional Administrator within seven
days of detection. The owner or operator must only monitor for ground-
water quality parameters (located in §265.92(b)(2)), and ground-water
contamination parameters (located in §265.92(b)(3)).

® Assessment Program (40 CFR §265.93). If contamination is suspected, the
owner Or operator must institute an assessment program to determine the
nature, extent, and rate of the ground-water contamination. If it is
determined that no contamination has occurred, the owner or operator
continues routine monitoring. If contamination has occurred, assessment
must continue on a quarterly basis until the facility is closed or additional
monitoring is required due to the permitting process. If the initial
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assessment occurred during the post-closure period, no further action is
required until the facility is issued a post-closure permit.

e Reporting Requirements (40 CFR §265.94). During the first year of
establishing background concentrations, quarterly reports must be submitted.
Following that, only annual reporis are required from both up- and
downgradient monitoring wells.

Interim status facilities that have submitted Part B permit applications are subject to the ground-water
information regulations of 40 CFR §270.14. Regardless of the status of the facility, a ground-water monitoring
program must include the following additional information:

® A summary of the ground-water monitoring data obtained during the interim
status period under §§265.90 through 265.94 where applicable;

® Identification of the uppermost aquifer and aquifers hydraulically
interconnected beneath the facility property, including ground-water flow
direction and rate;

e A topographic map including the waste management area, the property
boundary, the proposed point of compliance, and the proposed location of
ground-water monitoring wells;

® A description of any plume of contamination; and

® Detailed plans and an engineering report describing the proposed ground-
water monitoring program.

If hazardous constituents have not been detected, the owner or operator must submit sufficient
information to establish a detection monitoring program which meets the requirements of 40 CFR §264.98.
If hazardous constituents have been detected at the point of compliance, the owner or operator must submit
sufficient information to establish a compliance monitoring program that meets the requirements of 40 CFR
§264.99. If hazardous constituents have been measured in the ground water which exceed the concentration
limits established under 40 CFR §264.94, or if ground-water monitoring conducted at the waste boundary
during the permit application period indicates the presence of hazardous constituents in excess of background
concentrations, the owner or operator must submit sufficient information to establish a corrective action
program which meets the requirements of 40 CFR §264.100. Information regarding the establishment of a
corrective action program does not need to be submitted if the owner or operator can demonstrate to the
Regional Administrator that aliernate concentration limits will protect human health and the environment
after considering the criteria listed in 40 CFR §264.94(b).

Part 264 Subpart F contains EPA’s ground-water monitoring and corrective action program for
permitted facilities. All units subject to Subpart F (landfills, surface impoundments, waste piles, land
treatment units, and under certain conditions, tanks) must continue monitoring throughout the closure and
post-closure periods, if applicable. The program for permitted facilities is divided into three phases as follows:
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® Desection Moritoring (40 CFR §264.98). The ground water at the
downgradient edge of the unit must be monitored for indicator parameters
or constituents specified in the permit. If the unit has upgradient ground
water that has been contaminated by a non-adjacent source or unit, the
contaminants present are considered background levels for the purposes of
detection monitoring. If two units are adjacent, the background levels are
determined at a point upgradient from both units (i.e., the units are treated
as a single unit for the purposes of detection monitoring). Background
levels must be established for each of the indicator parameters and
constituents. These levels are established by sampling, on a quarterly basis
at the upgradient well(s), for one full year. These samples are then
compared with downgradient samples taken during the active life of the
facility and the post-closure care period, if applicable, to determine if
ground-water contamination has occurred. Monitoring must continue during
the lifetime of the unit as well as during the post-closure care period, unless
compliance monitoring is triggered.

® Compliance Monitoring (40 CFR §264.99). This phase of the program is
triggered when a release is detected at the waste management unit boundary
under the detection monitoring program. The owner or operator is required
to perform additional investigations to characterize the nature and extent of
contamination during compliance monitoring. The constituent levels
detected during compliance monitoring are compared against a ground-water
protection standard (GWPS) which has been established for each constituent
listed in Appendix IX of Part 264 that is included in the permit. The
GWPSs are set at either background levels, maximum contaminant levels
(MCLs),® or alternate concentration limits (ACLs).” The owner or
operator must also submit a ground-water monitoring plan (i.e., corrective
action plan) that demonstrates the effectiveness of the corrective action
program described below.

® Corrective Action (40 CFR §§264.100). Any owner or operator required to
establish a corrective action program must ensure that regulated units are
in compliance with the ground-water protection standard under §264.92.
The Regional Administrator will specify the ground-water protection
standard in the facility permit, which will include the following: a list of
hazardous constituents identified under §264.93; concentration limits under
§264.94 for each of those hazardous constituents; the compliance point
under §264.95; and the compliance period under §264.96. The corrective
action program must prevent hazardous constituents from exceeding their

6  MCLs represent the maximum permissible concentration of 14 specific constituents in drinking water

supplies as promulgated by EPA under the Safe Drinking Water Act. The constituents and their MCLs are
listed in §264.94.

7 ACLs are determined by EPA based on site-specific circumstances.
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respective concentration limits at the compliance point by removing the
hazardous waste constituents or by treating them in place so that they do
not exceed the concentration limits. The owner operator must establish and
implement a ground-water monitoring program to demonstrate the
effectiveness of the corrective action program which must be as effective as
the program specified under §264.99 in determining the ground-water
protection standard under §264.92. The owner or operator must conduct the
corrective action program to remove or treat in place hazardous constituents
that exceed concentration limits beyond the facility boundary to protect
human health and the environment unless the owner or operator
demonsirates to the satisfaction of the Regional Administrator that he was
unable to obtain the necessary permission to undertake such action. The
owner or operator must continue the corrective action measures during the
compliance period to ensure that the ground-water protection standard is
not exceeded.

Corrective Action for Solid Waste Management Units (40 CFR §264.101).

HSWA added two new authorities, Sections 3004(u) and 3004(v), that greatly expanded EPA’s
authority to address releases of hazardous waste from solid waste management units (SWMU ) at facilities
subject to the RCRA permitting requirements. Section 3004(u) requires the owner or operator of a facility
seeking a permit to institute corrective action for releases from SWMUs to all environmental media, through
a permit schedule of compliance (SOC) if necessary. Section 3004(v) extends this far-reaching corrective
action provision to include requirements for addressing releases that have migrated beyond the facility
boundary. EPA codified the statutory regulations in 40 CFR §264.101.

EPA has defined SWMU to include any discernible unit that managed hazardous or solid waste,
regardless of whether the unit was intended for managing such wastes (this definition includes "regulated units"
subject to the ground-water protection requirements of 40 CFR §§264.90 - 264.100). 40 CFR §264.101
requires investigation and, if necessary, cleanup of releases to all environmental media from all SWMUs,
except for releases to ground water from "regulated units,” which are covered by §264.100.

Since codifying HSWA sections 3004(u) and 3004(v), EPA has been implementing the corrective
action program largely through guidance. In addition, it has issued guidelines on the use of the interim status
corrective action order authority (HSWA section 3008(h)), which authorizes EPA to issue orders for corrective
action at interim status facilities with releases from solid waste management units. At present, corrective
action is typically implemented through the following stages:

® RCRA Facility Assessment (RFA): EPA Regions will conduct a RFA prior to
permitting in order to identify releases from SWMUs to be investigated
through the permit SOC. RFAs may be conducted by DOE personnel or
contractors at DOE facilities.

® RCRA Facility Investigation (RFI): Based on conditions in the final permit
SOC, the owner or operator will conduct a RFI to determine the rate,
extent, and direction of movement of all contaminants released from
SWMUSs at the facility.
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® Corrective Measures Study (CMS): When hazardous constituents are
identified at levels posing a threat to human health and the environment,
the owner or operator will conduct a CMS to evaluate various alternatives
for remediating the site.

® Remedy Selection: Upon completion of the CMS, EPA selects a remedy to
be instituted by the owner or operator, which must be specified in the
permit through a permit modification (which requires public comment).

® Corrective Measures Implementation (CMI): After remedy selection, the owner
or operator will implement the remedy and conduct the remedial actions
specified in the modified permit.

EPA intends to propose regulations providing detailed procedures and standards for conducting
corrective action for releases from solid waste management units (SWMUS) at permitted RCRA facilities.
The pew corrective action regulations are expected to be proposed as 40 CFR Part 264, Subpart S. These
regulations are expected to provide new regulatory definitions, define contaminant levels triggering cleanup,
define cleanup standards, and set standards for source control and the management of wastes generated during
the cleanup. Pending issuance of these regulations, EPA will continue to implement the corrective action
program through 40 CFR §264.101 and accompanying guidance. In addition, Appendix B contains recent
guidance on DOE procedures for complying with these RCRA corrective action requirements. Exhibit 2-10
summarizes the RCRA corrective action provisions.

 Exhibit2-10
RCRA Corrective Action Pravisions

Stamtozy - Regulatory Permitting Type of Environmental

Authority  Authority ‘Status - Units - Media Addressed
'~§3008(h‘)‘;} . NA - Interim Status AlLSWMUs  All media

;iié,re-HSWA §§265.90-265.94  Interim Status  Regulated units  Ground water

Pre-HSWA §264100  Permitted - Regulated Units  Ground water o
 83004(n) §264.101 . Permitted All SWMUs All media (except

units 1o ground water)

§3004(v)  §264101  Permited  AUSWMUs Al mediafor
. : o : off-site releases
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2.1.3.3 Closure and Post-Closure Care

The closure and post-closure care requirements for hazardous waste treatment, storage, and disposal
facitities (TSDFs) are found in Subpart G of Parts 264 and 265 and in specific sections of Subparts I through
O and X as applicable to process-specific requirements. The regulations apply only to those units at a facility
that treated, stored, or disposed of wastes after November 19, 1980.

All facilities that treat, store, or dispose of hazardous wastes on-site for longer than 90 days must
comply with all applicable closure requirements. In addition, owners or operators of hazardous waste disposal
units® must conduct monitoring and maintenance activities for 30 years after closure to ensure that pollutants
are not released to the environment. The Regional Administrator has the authority to extend or reduce the
period for post-closure care on a case-by-case basis. Generators accumulating waste on-site for 90 days or less
are subject to EPA’s general closure performance standard and facility decontamination requirements (40 CFR
§265.114), specifying that all contaminated equipment, structures, and soils must be properly disposed of or
decontaminated.

The general Subpart G closure and post-closure care requirements for permitted and interim status
facilities are specified in 40 CFR §§264.110 through 264.120 and 40 CFR §§265.110 through 265.120. These
requirements apply uniformly to all types of hazardous waste management units and are discussed in Chapter
3. The process-specific Subparts provide further detail and additional standards, as necessary, for the proper
closure and post-closure care of hazardous waste management facilities. The requirements are explained
separately in Chapter 4 for each RCRA hazardous waste management unit and underground injection wells.

2.1.3.4 Financial Assurance Reguirements

40 CFR §§264.140(c) and 265.140(c) stipulate that States and the Federal government are exempt
from the financial assurance requirements contained in Subpart H. Therefore, operators of DOE facilities are
not subject to RCRA financial assurance requirements.

2.1.3.5 Location Standards

HSWA required EPA to promulgate standards for location of hazardous waste management facilities,
which are to be proposed as Part 264 Subpart Z. The promulgation date of these standards is uncertain.
These new standards may have a dramatic impact on facility operations by forcing some owners or operators
to close or remove all waste from their facilities based on the sensitivity of their location. For more
information on the potential impact of proposed location standards on DOE facilities see Appendix F, DOE
Memorandum, EH-231, "Environmental Protection Agency Proposal to Broaden Restrictions for the Siting of
RCRA Hazardous Waste Facilities,” 3/13/89.

8  Disposal units are those units at which wastes are left in place after closure including landfills, land

treatment units, and surface impoundments, waste piles, and tank systems that cannot be “clean closed” and
must be closed as landfills.
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2.1.4 Land Disposal Restrictions (40 CFR Part 268)

The land disposal restrictions (LDRs) program restricts the land disposal of RCRA hazardous wastes
beyond certain statutory dates established by Congress in HSWA. Restricted hazardous wastes include all
solvent- and dioxin-containing wastes, "California list” wastes (i.e., certain metals, corrosives, cyanides and
halogenated organic compounds as defined in HSWA), as well as "First Third,” "Second Third,” and "Third
Third" scheduled wastes.

With HSWA, Congress established a rigid schedule for the implementation of the land disposal
restrictions. To enforce this rigid schedule, Congress also prescribed "hammer” dates -- deadlines beyond
which land disposal would be automatically prohibited. Congress directed that treatment standards be set for
solvent- and dioxin-containing wastes by November 8, 1986, and "California list" wastes by July 8, 1987.
Congress also directed that EPA rank all remaining listed and characteristic wastes by volume and intrinsic
hazard and divide the list into thirds, promulgating treatment standards according to the following schedule:
"First Third" scheduled waste by August 8, 1988; "Second Third" scheduled waste by June 8, 1989; and all
remaining waste by May 8, 1990. Congress’ final direction was that any waste for which treatment standards
were not set by May 8, 1990, is automatically prohibited from land disposal; this is referred to as the “"hard
hammer."

EPA met the Congressionally imposed schedule. The LDRs are codified in 40 CFR Part 268 and have
been incorporated into the RCRA program through a series of final rules:

® The "Schedule” rule (May 28, 1986; 51 FR 19300);

® The "Solvent and Dioxin" rule (November 7, 1986; 51 FR 40572, and
corrections on June 4, 1987; 52 FR 21010);

® The "California List" rule (July 8, 1987, 52 ER 25760); and

© The "First Third" rule (August 17, 1988; 53 FR 31138) the "Second Third"
rule (June 23, 1989; 54 ER 26594) and the "Third Third" rule (May 8, 1990;
55 FR 22520).

® Treatment standards promulgated for solvent- and dioxin-containing wastes

and California list wastes apply to mixed waste that falls into these
categories. Treatment standards for all other categories of mixed waste are
contained in the "Third Third" rule.

LDRs require that if a waste is to be placed in or on the land (e.g., in a surface impoundment, landfill,
waste pile), the waste must comply with the specified treatment standards. For example, where treatment
standards are expressed as concentration levels for a waste, the waste cannot be placed in or on the land unless
the concentration of regulated constituents is below the promulgated standards, usually after treatment. Thus,
LDRs are "triggered” when waste is placed in or on the land. If placement does not occur (e.g., in-situ
treatment, capping in place), the LDRs do not apply to the wastc management activity. Diagrams on the
definition of placement have been included as Appendix C.
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HSWA states that the LDR treatment standards are to be protective of human health and the
environment and must substantially diminish the toxicity of a waste or substantially reduce the likelihood that
hazardous constituents would migrate from the waste. EPA has set and continues to set treatment standards
based on the Best Demonstrated Available Technology (BDAT) approach where "best” identifies the treatment
technology that offers the greatest reduction of toxicity, volume, or mobility of the waste. "Demonstrated”
signifies that the technology is performed at full-scale operation, and "available” ensures that the technology
is commercially viable (i.e., available for purchase or lease). Using the BDAT approach, EPA has set
treatment standards for wastes as (1) concentration levels which must be attained prior to land disposal, (2)
specified treatment technologies which must be employed, and (3) "no land disposal” in cases where a waste
either can be totally recycled without generating a prohibited residue, or is not currently being land disposed,
or is no longer being generated and the waste is not anticipated to be generated during a RCRA or CERCLA
corrective action.

EPA has not made a distinction in setting treatment standards between RCRA hazardous waste and
mixed waste. Thus, the treatment standards promulgated for a particular waste code, such as FO11, apply to
mixed FO11 waste as well. Currently, the treatment standards promulgated for solvent- and dioxin-containing
waste and California list waste apply to mixed waste that falls into these categories.

The case for all other wastes, however, is different. In the August 17, 1988, "First Third" final rule,
EPA postponed treatment standards for mixed waste and leachate (and thus mixed leachate waste) derived
from RCRA hazardous waste until the "Third Third" rule, which was promulgated on May 8, 1990. In the
"Third Third" rule, EPA granted a 90-day lack of national treatment capacity extension (until August 8, 1990)
of the effective date for all provisions in the "Third Third" rule. Certain wastes restricted in the rule were
granted an additional national capacity variance from the LDRs for up to two years. National capacity
variances were not granted a delay in the effective date, and will therefore extend from May 8, 1990 to May
8, 1992. The wastes receiving a national capacity variance are listed in Exhibit 2-11.

LDRs must be addressed in a facility’s closure plan. If complete closure, or partial removal of wastes
is planned, the plan must specify whether the wastes are subject to the LDRs, and if so, how they will be
managed in accordance with the restrictions. Closure plans prepared prior to the promulgation of LDRs may
need to be amended. For landfill closures, the owner or operator must investigate whether closure activities
constitute land disposal (also referred to as "placement”). Movement of a waste within a unit, in-situ waste
treatment, and capping wastes in place does not constitute land disposal; however, if wastes are removed from
the unit, treated (€.g., stabilized), and placed back into the unit, it is considered land disposal and the wastes
are subject to the LDRs.

Variances, extensions, and petitions to several components of the hazardous waste land disposal
restrictions are allowed. These variances, extensions, and petitions do not exempt the petitioner from the
LDRs; instead, they provide alternative methods of compliance with the restrictions. For example, wastes
granted a two year capacity variance on the effective date of the "Third Third" rule are "restricted” (e.g., these
wastes must be handled at a facility that meets minimum technology requirements) during the period for which
the variance is granted. EPA has developed the following supporting guidance on how to prepare variances,
extensions, and petitions: No-Migration Variances to the Hazardous Waste Land Disposal Prohibitions (DRAFT:
December 1987); Generic Quality Assurance Project Plan for the Land Disposal Restrictions Program (EPA/530-
SW-87-011); Case-by-Case Extensions: A Guidance Document to Support the Land Disposal Restrictions (Working
Draft: 1988), and Treatability Variance Equivalency Demos on LDRs.
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2.2 ATOMIC ENERGY ACT

The Atomic Energy Act (AEA), together with the Energy Reorganization Act (ERA), authorizes DOE
to regulate radioactive material operations at many government-owned facilities and several inactive sites that
contain radioactive contamination. DOE carries out its regulatory responsibilities for radioactive mixed wastes
through selected DOE Orders (discussed below).
2.3 DOE ORDERS

DOE Orders contain many requirements applicable to the management of radioactive mixed wastes.
These requirements are in addition to those stipulated under RCRA. An overview of Orders relevant to the

2-27



closure of units containing radioactive mixed wastes at DOE facilities is provided in the following sections as
background information for the hazardous component of radioactive mixed waste.

2.3.1 DOE 5400.1: General Environmenial Protection Program (11/9/88)

DOE Order 5400.1 authorizes DOE facilities and personnel to comply with the requirements under
RCRA and other Federal environmental statutes. Mixed wastes are not specifically addressed (clarified in
DOE 5400.3 -- described below); however, the Order makes reference to specific environmental protection
standards which are required for DOE operations unless an exemption can be obtained. These standards
include:

® 40 CFR 190, "Environmental Protection Standards for Nuclear Power
Operations;”
e 40 CFR 191, "Environmental Radiation Protection Standards for

Management and Disposal of Spent Nuclear Fuel, High-Level, and
Transuranic Wastes;"

e 40 CFR 192, "Health and Environmental Protection Standards for Uranium
and Thorium Mill Tailings;" and

® 40 CFR 193 (when final) "EPA Draft on LLW Standards.”

Other information in DOE Order 5400.1 includes procedural requirements for long range
environmental protection planning, notification and reporting, and environmental monitoring.

2.3.2 DOE 5400.3: Hazardous and Radioactive Mixed Waste Program (2/22/89)

This Order clarifies DOE 5400.1 as it applies to mixed wastes. It specifies that all DOE hazardous
and mixed wastes will be managed according to Subtitle C of RCRA and specifies that RCRA applies o the
extent it is not inconsistent with the AEA. The Order also specifies that the radioactive component of the mixed
waste is subject to the requirements of DOE 5820.2A. The Order also directs the Assistant Secretary for
Environment, Safety, and Health (EH-1) to develop and issue policies, guides, requirements, and procedures
for implementing the requirements of RCRA at DOE facilities and integrating them with the requirements
of CERCLA and NEPA.

2.3.3 DOE 5400.5: Radintion Protection of the Public and the Environment (2/8/90)

This order establishes standards and requirements for the operations of the DOE and DOE
contractors with respect to protection of the public and the environment against undue risk from radiation.
The order updates the portions of DOE 5480.1A that address public and environmental radiation protection
standards and control practices. This order adopts and implements radiation protection dose standards
consistent with the recommendations of the International Commission on Radiological Protection (ICRP).
The order requires the DOE to comply with legally applicable rules and regulations of other Federal, State
and local agencies.
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2.3.4 DOE 5480.11: Radiation Protection for Occupational Workers (12/21/88)

DOE 5480.11 establishes the requirements for radiation protection of various population groups.
Specifically, the Order addresses exposure to occupational workers, unborn children, students, minors, and on-
site members of the public. According to the order, it is DOE’s policy to limit exposures to radiation to levels
that are As Low As Reasonably Achievable (ALARA).9 Guidelines on achieving the objective of the
ALARA process are found in PNL-6577, "Health Physics Manual of Good Practices for Reducing Radiation
Exposure to Levels that are As Low As Reasonably Achievable (ALARA)." Radiation protection standards
to be used for determining radiation doses are specified in the order. Additional information is provided on
contamination control, monitoring, and safety training.

2.3.5 DOE 5820.24: Radioactive Waste Management (9/26/88)

DOE 5820.2A replaces DOE 5820.2, Radioactive Waste Management of 2/6/84. The purpose of the
Order is to establish policies and guidelines for managing the DOE’s high-level waste and any other material
which, because of their highly radioactive nature (level of health risk, longevity of health risk and thermal
activity), require similar handling (DOE Order 5820.2A, p.I-1). The Order is divided into three sections, one
for each of the following types of radioactive wastes: high-level waste,10 transuranic waste,!! and low-level
waste, 12 Specific information is provided related to the generation, treatment, and disposal of these waste

types.

2.3.5.1 High-Level Radioactive Waste

According to DOE 5820.2A, all high-level radioactive wastes are considered to be radioactive mixed
wastes and subject to the AEA and RCRA unless demonstrated to the contrary. The following guidance is
provided for the management of high level waste.

?  ALARA is defined as "an approach to radiation protection to control or manage exposures (both

individual and collective to the work force and general public) as low as social, technical, economic, practical,
and public policy considerations permit. As used in this Order [DOE 5480.11], ALARA is not a dose limit
but a process, which has the objective of dose levels as far below applicable limits of the Orders as reasonably
achievable.”

10 High-level waste is "the highly radioactive waste material that results from the reprocessing of spent
nuclear fuel, including liquid waste produced directly in reprocessing and any solid waste derived from the
liquid, that contains a combination of transuranic waste and fission products in concentrations requiring
permanent isolation.”

11 Transuranic waste is defined as, "Without regard to source or form, waste that is contaminated with

alpha-emitting transuranium radionuclides with half-lives greater than 20 years and concentrations greater than
100 nCi/g at the time of assay. Heads of ficld elements can determine that other alpha contaminated wastes,
peculiar to a specific site, must be managed as transuranic wastes.”

12 Low-level waste is "waste that contains radioactivity and is not classified as high-level waste,
transuranic waste, or spent nuclear fuel or ... byproduct material...
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Waste Characterization. Liquid and solidified high-level waste must be characterized consistent with
radiation protection requirements to determine its hazardous components, per 40 CFR 261 and 40 CFR 264.
Characterization shall satisfy requirements of paragraph 3b(1)(b) and may reflect knowledge of waste
generating processes, laboratory testing results, and/or the results of periodic sampling and analysis. Examples
of required information are chemical composition, physical properties, radionuclide concentrations, and pH
(DOE Order 5820.2A, p I-2).

Storage & Transfer Operations. The Order requires segregation of waste by type (sludge, salt, high
activity, and low activity) to make accessibility for future processing easier. It also specifies that "each facility
shall utilize remote maintenance features and other appropriate techniques to minimize personnel radiation
exposure in accordance with DOE 5481.1B."

Disposal. Wastes will be processed and the high-level waste fraction disposed of in a geological
repository according to the requirements of the Nuclear Waste Policy Act of 1982. Interim storage for high-
level waste awaiting transport to the repository must comply with the above storage requirements.

2.3.5.2 Management of Transuranic Waste

Guidance on the management of transuranic wastes (mixed and non-mixed) in DOE 5820.2A is
summarized below.

Disposal. Mixed transuranic waste meeting the requirements of the Waste Isolation Pilot Plant (WIPP)
Waste Acceptance Criteria are to be are to be sent to the WIPP (wastes will be placed in interim storage until
the WIPP becomes operational). Information on WIPP waste acceptance criteria certification is provided in
DOE 5820.2A, Radioactive Waste Management, September 26, 1988.

Temporary/Interim Storage. Segregation of transuranic waste from low-level and high-level radioactive
waste is required. Other requirements such as contingency plans, monitoring, etc., are detailed in the Order.

Waste Characterization. The determination of whether the transuranic waste exhibits any hazardous
characteristics or contains listed hazardous wastes may be based upon knowledge of the waste generating
process when the performance of a chemical analysis would significantly increase the radiation hazard to
personnel. Transuranic wastes shall be assayed or otherwise evaluated to determine the kinds and quantities
of transuranic radionuclides present prior to storage.

Treatmens. The Order specifies that mixed transuranic wastes must be treated, where feasible and
practical, to destroy the hazardous waste component. Also specified in the Order are requirements for buried
transuranic-contaminated waste. Inactive wastes sites containing buried transuranic-contaminated waste are
located at INEL, Los Alamos, Oak Ridge, the Savannah River Plant, and the Hanford Site. The Order
specifies three site-closure strategies for these sites:

® Dispose of waste in place with enhanced monitoring;

° Dispose of waste in place, with enhanced confinement or in-situ
immobilization techniques, and enhanced monitoring; and

® Retrieval, processing, and isolation of the transuranic waste at the WIPP.
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2.3.5.3 Managemens of Low-Level Waste

Guidance on the management of low-level wastes (mixed and non-mixed) in DOE 5820.2A is
summarized below. (See Appendix H, NRC-EPA Guidance on Siting of Mixed Low-Level Radioactive and
Hazardous Waste Units).

DOE Performance Standards. Low-level waste must be managed to protect public health and safety
in accordance with standards specified in applicable DOE Orders and to assure that:

® External exposure to the waste and concentrations of radioactive material
which may be released into the surface water, ground water, soil, plants and
animals results in an effective dose equivalent that does not exceed
25mrem/yr to any member of the public. Releases to the atmosphere shall
meet the requirements of 40 CFR 61. Reasonable effort should be made to
maintain releases of radioactivity in effluents to the general environment as
low as is reasonably achievable. and

® The committed effective dose equivalents received by individuals who
inadvertently may intrude into the facility after the loss of active institutional
control (100 years) will not exceed 100 mrem/yr for continuous exposure or
500 mrem for a single acute exposure.

Waste Segregasion. Each DOE low-level waste generator will separate uncontaminated waste from low-
level waste to facilitate cost effective treatment and disposal.

Waste Characterization. Waste characterization data contained on manifests include the physical and
chemical characteristics of the waste, volume and weight (total of waste and any solidification or adsorbent
media), major radionuclides and their concentrations, and packaging date, package weight, and external
volume. "The concentration of a radionuclide may be determined by direct methods or by indirect methods
such as use of scaling factors which relate the inferred concentration of one radionuclide to another that is
measured, or radionuclide material accountability, if there is reasonable assurance that the indirect methods
can be correlated with actual measurements” (DOE Order 5820.2, p.III-3).

Waste Treatment. Treatment must meet DOE performance standards referred to above. Waste
treatment techniques such as incineration, shredding, and compaction to reduce volume and provide more
stable waste forms shall be implemented as necessary to meet performance requirements. Use of waste
treatment techniques to increase the life of the disposal facility and improve long-term facility performance,
by improved site stability and reduction of infiltrating water, is required to the extent it is cost effective.

Disposal. Field organizations with disposal sites must prepare and maintain a site-specific "radiological
performance assessment” for the disposal of waste for the purpose of demonstrating compliance with the
performance standards shown above. The performance assessment model is used to develop stabilization,
packaging, etc. programs for low-level wastes. Additional disposal requirements include:

° Liquid wastes, or wastes containing free liquids, must be converted into a

form that contains as little freestanding and noncorrosive liquid as is
reasonably achievable, but, in no case, shall the liquid exceed 1.0 percent of
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the volume of the waste when the waste is in a disposal container, or 0.5
percent of the volume of the waste processed to a stable form.

® Waste must not contain, or be capable of generating, quantities of toxic
gases, vapors, or fumes harmful to persons tramsporting, handling, or
disposing of the waste. This does not apply to waste in a gaseous form
which must be packaged at a pressure that does not exceed 1.5 atmospheres

at 20°C.

° Waste containing amounts of radionuclides below regulatory concern, as
defined by Federal regulation may be disposed without regard to radioactivity
content.

e Disposal sites must be selected in accordance with NEPA process.

Closure. During closure and the post-closure care period, residual radioactivity levels for surface soils
shall comply with existing DOE decommissioning guidelines.’> Corrective measures must be applied if
conditions occur or are forecasted that could jeopardize attainment of the performance objectives of this
Order.

Environmental Monitoring. Environmental monitoring program must conform with DOE 5484.1B. It
must measure, at a minimum: operational effluent releases; migration of radionuclides; disposal unit
subsidence; and changes in disposal facility and disposal site parameters which may affect long-term site
performance.

2.4 FEDERAL FACILITY COMPLIANCE AGREEMENTS

Federal agencies must comply with all provisions of Federal environmental statutes and regulations
as well as all applicable State and local requirements, with minor exceptions. Federal facilities, including DOE
facilities operating under the Atomic Energy Act of 1954, are required by Section 6001 of RCRA to comply
with all of the requirements of RCRA to the same extent as any private person or entity. EPA has interpreted
the term “facility” when applied to federally owned properties, to mean the entire site under the control of an
individual Federal department or Agency.

When incidents of non-compliance occur at Federal facilities, regulating agencies issue notices of
violations. Non-compliance is generally identified during normal inspections, althongh DOE may identify non-
compliance through self-assessment as well. While some violations are minor and can be quickly corrected
once identified, some violations may require extensive action or require additional time or funds to be
allocated to bring a facility back into compliance. To better address these major compliance issues, DOE
generally seeks to negotiate compliance agreements with the relevant regulatory agency(ies) that commit DOE
to specific activities and schedules to achieve compliance. This is because, according to the Department of
Justice, a Federal agency cannot issue an "order” to another agency. (RCRA 3008(h) for corrective action is

13 Decommissioning refers to actions taken to reduce the potential health and safety impacts of DOE
contaminated facilities, including activities to stabilize, reduce, or remove radioactive materials or to demolish
facilities.
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an exception to this rule; EPA can issue an order by consent to another Federal agency for RCRA cleanup at
interim status facilities). Compliance agreements are formal, enforceable administrative actions that, as long
as commitments are met, generally make other types of enforcement actions unnecessary.

Compliance agreements between DOE facilities and EPA or State agencies to address RCRA non-
compliance are established primarily through Consent Orders and/or Federal Facility Compliance Agreements
(FFCAs). Whether a Consent Order or a FFCA is negotiated with a DOE facility depends on two factors:
(1) whether the State has authorization to implement RCRA regulations in lieu of EPA and (2) what type
of RCRA violation has been cited if EPA is the authority enforcing the RCRA regulations.

For a facility located in a State authorized to implement the RCRA requirements that are identified
in a notice of non-compliance, the activities needed to achieve compliance are generally conducted pursuant
to a Consent Order with the State. If the facility is located in a State without RCRA authorization or without
authorization to enforce the particular RCRA requirement identified in the notice of non-compliance (e.g.,
HSWA corrective action), then compliance activities are conducted pursuant to either a Consent Order or a
FFCA with EPA. Compliance activities that involve RCRA Section 3008(h) interim status corrective action
are addressed in a Consent Order with EPA. All other needed compliance activities are conducted under a
FFCA with EPA. Therefore, closure violations and other compliance problems involving on-going operations
of TSDFs are addressed under FFCAs with EPA. Cleanup of releases from solid waste management units are
handled under the permit under 3004(u) and (v) authorities.

Depending on the nature of the violations at a DOE facility, compliance activities may be undertaken
under multiple authorities. For example, if a State is authorized to enforce closure regulations but not
corrective action, and the violation includes both closure and corrective action components, the State would
negotiate a Consent Order to cover the closure violations and EPA would negotiate a Consent Order under
3008(h) authority to cover corrective action activities for the interim status units. This particular situation
would preferably be addressed pursuant to a single three-party Consent Order/FFCA. Therefore, at a
particular facility, there may be multiple enforcement mechanisms and multiple parties involved in the
agreements depending on the type of actions required and the specific legal and regulatory authorities
involved.

In general, orders or agreements include, at a minimum, the following information:

e Legal authorities which are the basis for the order or agreement;
® Description of alleged violation (e.g., inadequate closure plan);

® Compliance plan;

® Schedules for compliance; and

® Procedures for dispute resolution

® Sanctions for continued noncompliance.

Exhibit 2-12 illustrates the types of compliance agreements used by EPA or States.
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3 ® PROCEDURAL REQUIREMENTS FOR CLOSING HAZARDOUS AND
MIXED WASTE UNITS

This chapter provides a brief overview of the general requirements for closure and post-closure care
of hazardous and mixed waste facilities found in 40 CFR Parts 264 and 265 Subpart G. The Subpart G
requirements are applicable to all facilities at which hazardous wastes (including the hazardous waste
component of mixed waste) have been treated, stored, or disposed. The uvnit-specific technical requirements
for closure and posi-closure care at hazardous and mixed waste units are discussed in Chapter 4.

The closure and post-closure care regulations apply only to those hazardous waste management units
at the facility that treated, stored, or disposed of hazardous wastes on or after November 19, 1980. A
hazardous waste management unit is defined in 40 CFR §260.10 as a contiguous area of land on or in which
hazardous waste is placed, or the largest area in which there is a significant likelihood of mixing hazardous
waste constituents in the same area. Examples of hazardous waste management units include a surface
impoundment, a waste pile, a land treatment area, a landfill cell, an incinerator, a tank and its associated
piping and underlying containment system, and a container storage area.* If a unit (e.g., a landfill cell) or
any part of a unit {(e.g., several containers of waste in a single storage shed) was active on the effective date
of the regulations, the entire unit is subject to the closure and post-closure care regulations. In addition, if
the unit has released hazardous constituents to the environment, the unit may be subject simultaneously to
corrective action under 40 CFR §264.100 or §264.101.

Exhibit 3-1 on the following page summarizes the key provisions of the closure and post-closure care
regulations and references to the sections of this chapter that provide more detailed information. A
supplemental discussion to this guidance document on the closure and post-closure care requirements for
hazardous waste facilities can be found in the Draft RCRA Guidance Manual for Subpart G Closure and Post-
Closure Care Standards and Subpart H Cost Estimating Requirements, January 1987, U.S. Environmental
Protection Agency, OSWER Policy Directive #9476.00-5.

3.1 THE SUBPART G CLOSURE REQUIREMENTS

The closure requirements are found in §§264.111 - 264.116 for permitted facilities and §§265.111 -
265.116 for interim status facilities. The closure requirements apply to all hazardous waste management
facilities and are virtually identical except for procedural matters for both permitted and interim status
facilities. In addition, the closure performance standards found in 40 CFR §§264.111 and 265.111 incorporate
by reference, unit-specific requirements, some of which differ between permitted and interim status facilities.
As explained in Chapter 2 of this document, if a facility that handles radioactive mixed waste is located in a
State without base RCRA authorization, the waste is subject to Federal RCRA and radioactive waste
requirements, as well as State requirements if any exist. For facilities located in States with base RCRA
authorization and without radioactive mixed waste authorization, the mixed waste is not even defined as
hazardous waste, and thus the hazardous component of the mixed waste is not regulated under RCRA. State
regulations, however, may apply. After September 25, 1990, if the mixed waste exhibits the toxicity
characteristic, it is defined as hazardous waste regardless of the authorization status of the State (see Section
2.1.2.1). If the facility is located in a State with mixed waste authorization, then only State regulations apply.

14 A container alone does not constitute a unit; the unit includes the containers and the land or pads
upon which they are placed.
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3.1.1 The Closure Performance Standard

40 CFR §§264.111 and 265.111 provide the general performance standard that facilities must satisfy
at closure and incorporate by reference the unit-specific technical standards (which are discussed in Chapter
4 of this document). The general closure performance standard requires that hazardous and mixed waste
facilities be closed in a manner that:

e Minimizes the need for further maintenance, and

® Controls, minimizes or eliminates, to the extent necessary to protect human
health and the environment, post-closure escape of hazardous waste,
hazardous constituents, leachate, contaminated run-off, or hazardous waste
decomposition products to the ground or surface waters or to the
atmosphere.

® Complies with the closure requirements of Subpart G, including, but not
limited to, the requirements of §§264.178, 264.197, 264.228, 264.280, 264.310,
264.351, and 264.601-603.

In order to be in compliance with §§264.111 and 265.111, facilities must comply with both the general
performance standard and the technical closure standards -- one does not override the other. The unit specific
technical requirements specify the particular activities that must be included in the closure plan and conducted
as part of closure of that type of unit.

3.1.2 The Closure Plan

All hazardous and mixed waste facilities, in accordance with 40 CFR §§264.112 and 265.112, must
have written closure plans describing how each unit at the facility will be closed. The regulations specify the
required contents of the closure plan but do not require the owner or operator to adhere to any particular
format when developing the plan. 40 CFR §§264.112(b) and 265.112(b) describe the minimum information
o be included in the closure plan (see Exhibit 3-2).

The information presented below is a summary of the minimum information required in a closure plan
for any type of unit or facility. The precise information that must be included in the plan varies depending
on the type of units being closed.

3.1.2.1 Facility Description

The facility description should include the following types of information:

® Facility location;

e General description of hydrogeologic conditions:

® Description of hazardous waste management units at the facility; and
® References to other environmental permits and exemptions.
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3.1.2.2 Partial Closure Activities

Closure of a hazardous waste management unit at a facility that contains other active hazardous waste
management units is defined as partial closure. Examples of partial closures include closure of a tank
(including its associated piping and underlying containment systems) or a landfill cell (40 CFR §260.10).
Removing a drum or container from a container storage building is not a partial closure; however, closing the
entire storage area at a facility that continues to operate other types of waste management units does qualify
as a partial closure. Closure plans must describe in detail the proposed procedures for closing all units at the
facility, including all partial closures. This description should include all decontamination, removal, treatment,
monitoring, capping, and other activities necessary for closure of the unit.
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3.1.2.3 Estimate of Maximum Extent of Operation

The closure plan must include an estimate of the maximum extent of operation that will be open at
any time during the active life!” of the facility. The purpose of this estimate is to indicate the largest area of
the facility that would need to be closed if the facility were forced to close unexpectedly. At some facilities,
the estimate of the maximum extent of operations may be equivalent to the maximum design capacity of the
facility. At other facilities, owners or operators may reduce the size of the maximum area ever open at one
time by periodically performing partial closures during the course of operations. For example, if no more than
two cells of a landfill are ever open at one time, then the maximum extent of operation is two cells.

3.1.2.4 Estimate of Maximum Inventory

The closure plan must include an estimate of the maximum inventory ever on-site over the life of the
facility. This estimate should include:

e All hazardous wastes, including residues, from all management units and
® Contaminated soils and residues from routine drips and spills.

The amount of inventory on site should never exceed the estimate in the closure plan. If the owner
or operator increases the amount of inventory, he must revise the estimate upwards or justify to the Regional
Administrator that the inventory accumulation was caused by an unlikely contingency and that the inventory
will be reduced in a short time to levels not exceeding the original estimate. The maximum inventory of
hazardous wastes ever on-site should aiso take into account events such as adverse weather conditions that
affect landfilling activities or periods of reduced activities while conducting routine maintenance.

3.1.2.5 Treating, Removing, or Disposing of the Maximum Inventory

The closure plan must include a detailed description of how an owner or operator will handle all
hazardous wastes during closure. The procedures must be consistent with the estimate of the maximum extent
of inventory. An owner or operator may handle the inventory through on-site treatment or disposal or off-site
treatment, storage, or disposal.

® On-site Monagemens. Wastes may be handled on-site if capacity will be
available (either in the unit to be closed or in another unit at the facility)
at the time the unit is closed. The owner or operator may expand or create
a new unit at closure if he submits a revised Part A application and the
Regional Administer determines that the increase in design capacity is
necessary due to a lack of available capacity, or the changes are necessary to
protect human health and the environment, or to satisfy Federal, State or
local requirements.

15 §260.10 defines "active life” as the period from the initial receipt of hazardous waste at the facility until
the Regional Administrator receives certification of final closure.
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® Off-site Management. The closure plan must include an estimate of the
quantity of waste to be sent off-site; a description of any treatment to be
performed prior to transport; an estimate of the distance 10 the final TSDF;,
and a description of treatment or disposal methods at the final TSDF.

3.1.2.6 Facility Decontamination

The closure plan must describe procedures for decontaminating the facility. This description should
include some indication of the extent of contamination at the facility, such as a list of contaminated
equipment, structures, and soils, procedures for cleaning equipment, removing contaminated soils, and
sampling and testing surrounding soils, and criteria for evaluating decontamination. For example, if the owner
or operator is planning to clean close a unit, the closure plan should identify the nature and extent of
contamination at the unit, the procedures for eliminating the contamination, and the criteria for determining
when the unit is considered "clean”. See Section 4.2 for a further discussion of procedures for determining
"how clean is clean.”

3.1.2.7 Ground-Water Monitoring

Facilities with surface impoundments, landfills, waste piles, or land treatment units must have ground-
water monitoring systems in accordance with Part 264 Subpart F (for permitted facilities) and Part 265 Subpart
F (for interim status facilities) throughout the active life of the facility, including the partial and final closure
period.16 The ground-water monitoring activities undertaken during closure and described in the closure
plan (as required by 40 CFR §§264.112(b)(5) and 265.112(b)(5)) likely will be consistent with the monitoring
conducted during the operation of the unit. (See Section 2.1 for more information on ground-water
monitoring).

3.1.2.8 Unit-Specific Closure Activities

Other unit-specific activities necessary to address the closure performance standard may include
leachate management, a final cover, gas monitoring, run-on and run-off control, and security provisions. Most
of these activities are a necessary part of the operating requirements for a unit or facility and will need to be
continued throughout the closure period. These activities are described in greater more detail in Chapter 4.

e Leachate management includes leachate monitoring, collection, removal, and
treatment.’

® A final cover is necessary for units in which hazardous wastes will remain
afier closure. A description of the final cover should include drawings,
specifications that demonstrate that the cover will satisfy the performance
standard, and procedures for cover installation. The specifications of the

16 In accordance with 40 CFR §265.90(a), interim status waste piles are not required to conduct ground-
water monitoring throughout the active life of the facility.

17 Leachate collection systems are required for new uniis, lateral expansions, and replacement units of
existing permitied and interim status landfills, surface impoundments, and waste piles (40 CFR §§264.221,
264.251, 264.301, 265.221, 265.251, and 265.301).
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cover, such as the type of cover materials and the thickness of materials,
should also be described.

® Gas monitoring may involve gas collection and control systems for
controlling and venting the movement of produced gases.

® Run-on and run-off control may be necessary to ensure that rain or melting
snow do not infiltrate or erode the final cover on a unit. The description
of run-on and run-off control should identify activities for treating,
removing, or disposing, of the excess water that may accumulate from run-on
and run-off.

® Security systems must be maintained throughout the closure period unless
the owner or operator demonstrates that access of persons or livestock onto
the facility will not cause damage to human health or the environment (see
§8 264.14 and 265.14). Security devices may include signs with "Danger
Unauthorized Personnel Keep Out" notices on them, and fences. The
closure plan should specify exactly what type of security devices will be used.

3.1.2.9 Partial and Final Closure Schedule

In accordance with §§264.112(b)(6) and 265.112(b)(6), the closure plan must include a schedule for
closure of each hazardous waste management unit and for final closure of the facility. At a minimum, the plan
must include:

® The total time required to close each hazardous waste management unit, and

® The time required for intervening closure activities, e.g., the time required
to place a final cover over a landfill unit.

This schedule must be consistent with the closure deadlines imposed by §8264.113 and 265.113
(discussed in Section 3.1.4 of this guidance manual).

3.1.2.10 Amendments to Closure and Post-Closure Plans

Owners and operators must amend closure and post-closure plans as necessary 1o remain consistent
with facility conditions. Closure and post-closure plans must be amended if:

e A change in operating plans or facility design affects the closure or post-
closure plan;

o An unexpected event occurs while conducting closure activities that affects
the closure or post-closure plan;

® An unexpected event occurs during the active life that affects the closure or
post-closure plan; or
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e There is a change in the expected year of closure for units required to
include an expected closure date in the closure plan (i.e., interim status
facilities without approved closure plans).

3.1.3 Neotification of Closure

An owner or operator must notify the Regional Administrator prior to the date he expects to begin
closure. These notification deadlines vary according to the type of the unit to be closed and whether the unit
is permitted or operating under interim status. 40 CFR §§264.112(d) and 265.112(d) specify these deadlines
which are summarized in Exhibit 3-3.

Exhibit 3-4 provides a sample format for the notification of closure. For facilities without approved
plans, the owner or operator also must submit with the notification of closure the closure plan for approval
if it has not already been submitted.

40 CFR §§264.112(e) and 265.112(e) allow the owner or operator to remove hazardous wastes and
decontaminate or dismantle equipment in accordance with the approved closure plan any time before or afier
notification of partial or final closure. This allowance enables the owner or operator to eliminate, as quickly
as possible, potential threats that may be caused by hazardous wastes. However, all such activities undertaken
must be conducted in accordance with the approved closure plan (or in the case of interim status facilities
without approved plans, in accordance with the subsequently approved plan) and EPA retains the authority
to ensure that such activities are not inconsistent with the closure regulations.

3.1.4 Triggers of Closure

The date on which an owner or operator expects to begin closure, and thus triggers the closure
notification requirement, is either:

® No later than 30 days after the date on which any hazardous waste
management unit receives the known final volume of hazardous wastes, or

° One vyear after the date of receipt of the most recent volume of hazardous
wastes.

If the owner or operator can demonstrate to the Regional Administrator that the facility has the
capacity to receive additional hazardous wastes and that all steps have and will be taken to prevent any threats
to human health and the environment, the Regional Administrator may approve an extension to this one-year
limit.
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Exhibit 3-4

SAMPLE FORMAT FOR NOTIFICATION OF CLOSURE

Regional Administrator
US EPA, Region
City, State

I am the [owner or operator] of the following hazardous waste management facility
[or facilities]:

[Insert name, address, and EPA identification number of each facility]

This letter provides notice, as required under (40 CFR §§264.112(d) or 265.112(d)),
that [ intend to begin closure of the [type of facility or unit, e.g., surface impoundment, waste

pile, etc.] [facility or unit] on [date].

[signature of owner or operator]

[date]
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In addition, landfills and land treatment units, and surface impoundments that meet the minimum
technical requirements relating to liners and leachate collection systems, may delay closure to receive only non-
hazardous waste if the facility owner or operator complies with the following requirements (40 CFR 264.113
and 265.113; see 54 FR 33376, August 14, 1989):

® Submits a permit modification request, or a revised Part B application if the
unit has interim status;

® Update facility plans to reflect the continued receipt of non-hazardous
wastes (e.g., waste analysis plan and closure plan);

® Continue to comply with all applicable Part 264 and Part 265 requirements,
including all closure and post-closure requirements;

® Demonstrate that delaying closure will be protective of human health and
the environment; and

® Notify the Regional Administrator and begin closure following the final
receipt of non-hazardous waste in accordance with the deadlines in §§
264.112(d) and 265.112(d).

Owners and operators of surface impoundments that were forced to cease receipt of hazardous waste
on November 8, 1988, because they did not meet the MTR liner and leachate collection system provisions, may
also delay closure of these units if, in addition to the above conditions, they comply with the following:

® Submit a contingent corrective measures plan that addresses procedures for
expediting corrective action in the event of a release of hazardous
constituents;

e Submit a plan for removing all hazardous liquids and sludges, to the extent

practicable without impairing the integrity of the liner(s);

e Remove all hazardous liquids and all sludges to the extent practicable
without impairing the integrity of the liner(s) following the final receipt of
hazardous waste; and

° Implement corrective measures in the event of a release in accordance with
an approved corrective action plan. Continued receipt of nonhazardous
waste after the detection of a release is allowed only if the owner or
operator has an approved corrective measures plan that demonstrates that
continued receipt of waste will not impede the corrective action. The owner
or operator may be required to close the impoundment after detection of a
release if no substantial progress has been made in the corrective action
within a year.
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3.1.5 Time Allowed for Closure Activities

In addition to the deadlines described above for notifying the Regional Administrator that the unit
has received its final volume of waste and is ready to be closed, the regulations also impose deadlines for
undertaking these closure activities. For all permitted facilities and interim status facilities with approved
closure plans, 40 CFR §264.113 and 265.113 specify that within 90 days afier receiving the final volume of
hazardous wastes (or non-hazardous wastes if the unit receives non-hazardous waste after its final receipt of
hazardous waste in accordance with §§264.113(d) or 265.113(d)), the owner or operator must treat, remove
from the unit or facility, or dispose of on-site, all hazardous wastes in accordance with the approved closure
plan. For interim status without approved closure plans, the 90-day deadline begins upon the approval of the
closure plan if that is later than the final receipt of waste.

The owner or operator must complete the partial or final closure activities in accordance with the
approved plan within 180 days after receiving the final volume of hazardous (or non-hazardous, if applicable)
wastes. Similarly, for interim status without approved closure plans, the deadline begins with the approval of
the plan if that is later than the final receipt of waste,

The Regional Administrator may extend these closure deadlines in the following specific cases:

® The closure activities will of necessity take longer than the allowable time
to complete; or

® The hazardous waste management unit has the capacity to receive additional
wastes; and
e There is reasonable likelihood that operation of the wnit or facility will

recommence within one year; and

e Closure of the unit or facility would be incompatible with continued
operation of the site.

If, at the time the owner or operator is developing a closure plan, he knows that he will need to
exceed the 90- or 180-day deadline, the owner or operator should include in the closure plan a justification
for an extension of the deadline(s).

3.1.6 Disposal or Decontamination of Equipment, Structures and Soils

40 CFR §§264.114 and 265.114 require proper disposal or decontamination of all contaminated
equipment, structures and soils during partial and final closure of the facility. If, however, the owner or
operator chooses to remove any of the hazardous wastes or hazardous constituents, he would be considered
a hazardous waste generator and in such case, would be required to handle the wastes or constituents in
accordance with the applicable requirements of 40 CFR Part 262 (i.e., generator standards) and 268 (i.e., land
disposal restrictions).

The Subpart G closure regulations do not outline the specific activities that must be followed to
ensure that contaminated equipment, structures, and soils are treated or disposed of properly. Nonetheless,

the closure plan must describe how these disposal and decontamination activities will proceed. The activities
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described in the closure plan must satisfy the closure performance standard of §§264.111 and 265.111. Because
drips and spills should be cleaned up as they occur (as a routine maintenance practice), many of the activities
that should be included in the closure plan for removing or decontaminating soils should be similar to those
conducted during the operating life of the facility as part of routine operations. Decontamination activities
should include a description of the criteria for evaluating whether decontamination is complete (i.e., how clean
is clean?). These activities are discussed in greater detail in Chapter 4.

3.1.7 Certification of Closure

40 CFR §§264.115 and 265.115 require facility owners or operators to submit a certification signed
by the owner or operator and an independent registered professional engineer certifying that closure activities
have been conducted in accordance with the approved closure plan. EPA defines an independent engineer
as one who is not a direct employee (i.e., not on the payroll) of the facility owner or operator, or the owner
or operator himself. Owners or operators of surface impoundments, waste piles, land treatment, and landfill
units must submit certifications after closure of each unit. Owners and operators of incinerators, tanks, or
container storage areas may submit closure certifications of these units at final closure (i.e., after closure of
the last unit at the facility). The closure certification must be sent, by registered mail, to the Regional
Administrator within 60 days of the completion of closure.

The certification of closure for a land treatment unit may be signed by an independent qualified soil
scientist in licu of an independent registered professional engineer (40 CFR §§264.280(b) and 265.280(e)).
The regulations do not specify the type of professional engineer (or soil scientist) that may certify closure.
The owner or operator should choose an appropriate professional engineer or soil scientist based on
qualifications such as training and experience.

The regulations require that documentation supporting the professional engineer’s or soil scientist’s
certification be furnished to the Regional Administrator upon request. Supporting documentation for non-
disposal facilities may include sampling, testing, and analysis results that prove that the closure was complete
and that the facility is considered "clean” according to the criteria provided in the closure plan. Because of
the many technical factors involved in demonstrating clean closure, such as providing statistically valid soil
sampling data, this documentation may be an extensive report. In many cases, EPA Regional staff may request
additional sampling information, statistical analyses, and in some cases, additional soil removal.

Facilities should maintain the supporting documentation until the closure certification has been
accepted by the Regional Administrator. Disposal facilities, however, are encouraged to maintain the
supporting documentation for a longer period of time because information on past practices will be useful if
corrective action is required after closure.

Sample certifications are provided as Exhibits 3-5 and 3-6. Exhibit 3-5 is a sample owner or operator
closure certification; Exhibit 3-6 is a sample independent registered professional engineer closure certification.

3.1.8 Survey Plais and Post-Closure Notices
After closure of each disposal unit (i.e., each unit at which wastes remain in place after closure),

owners or operators must submit to the local zoning authority, or to the authority with jurisdiction over local
land use, and to the Regional Administrator, a survey plat. This plat must identify the location and
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Exhibit 3-5

SAMPLE OWNER OR OPERATOR CLOSURE CERTIFICATION

The undersigned, (Name of Owner or Operator) ,a (1)
Corporation, incorporated under the laws in the State of and licensed to do
business in , o1 (2) (Partnership, Individual, Municipality or Other Entity), with its
principal place of business at (Address) , which formerly owned

or operated a hazardous waste (Description of Hazardous Waste Activity) (hereinafter
"Facility”) known as (Name of Hazardous Waste Facilitv) and located at
(Location) in County, _
(State) , has completed and permanently ceased the active operation of the facility and has
fully implemented all measures relating to the closure of the facility as set forth in the

Closure Plan approved by (Region or State) for said facility.

NOW, THEREFORE, I(we) (Name of Owner/Operator) hereby
swear and affirm that the above-named hazardous waste facility has been closed in accordance
with the facility’s Closure Plan approved in writing by (name of Regional Administrator of
State Director) on , 19_, that all measures relating to the closure of the facility
required by the Closure Plan and the rules and regulations of (regulatory citation) have been
fully implemented, and that to the best of my (our) knowledge, no violations continue to
exist that may have arisen prior to closure.

Signature

(Title)

(Address)

Taken, sworn and subscribed before me, this
__Gayof AD. 19_

(Notary)
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Exhibit 3-6

SAMPLE INDEPENDENT REGISTERED PROFESSIONAL ENGINEER

CLOSURE CERTIFICATION
L (Name) » a Professional Engineer
registered pursuant to the Professional Engineers Registration Law, , hereby
certify that I have reviewed the Closure Plan for the (Type of
Facility) at (Name of Hazardous Waste Facility)
("facility™), located at (Location)

that I am familiar with the rules and regulations of (regulatory citation)
pertaining to closure of such facility, and that I personally have made visual inspection(s) of
the aforementioned facility, and that the closure of the aforementioned facility has been
performed in full and complete accordance with the facility’s closure plan approved in writing
by (Regional Administrator or State Director) on , 19_, and the

rules and regulations of (regulatory citation).

{Date)

(Signature)

(Professional Engineering License Number)

{Business Address) (Seal)

(Telephone Number)

3-15




dimensions of each disposal unit with respect to permanently surveyed benchmarks, and must be prepared by
a professional land surveyor. The plat must be submitted no later than the submission of the certification of
closure of each disposal unit. The requirement for a suzvey plat is found in §§264.116 and 265.116.

40 CFR §§264.119 and 265.119 require owners or operators of disposal units to submit to the local
zoning authority, or the authority with jurisdiction over local land use, and to the Regional Administrator, a
record of the type, location, and quantity of hazardous wastes disposed of within each disposal unit (e.g.,
disposal cell or trench) of the facility. This record must be filed within 60 days after certification of closure
of each disposal unit. For mixed waste units, a record of the hazardous components of the mixed waste is
necessaty.

Also, within 60 days after certification of closure of the first hazardous waste disposal unit and within
60 days after certification of closure of the last hazardous waste disposal unit, the owner or operator must
record a notation on the deed to the facility property, noting the following to potential purchasers:

e That the land has been used t0 manage hazardous wastes;
® That its use is restricted by regulation; and
e That the survey plat and record of wastes have been filed with the land use

authorities and the Regional Administrator.

The facility owner or operator must also submit a signed certification to the Regional Administrator
after certification of closure of the first and last disposal unit stating that the deed notation has been recorded.

Exhibit 3-7 provides a sample deed notation.
3.2 THE SUBPART G POST-CLOSURE CARE REQUIREMENTS

The post-closure care requirements are included in 40 CFR §§264.117-264.120 for permitted facilities
and §§265.117-265.120 for interim status facilities. These closure requirements apply to the owners and

operators of:

e All hazardous waste landfills, disposal surface impoundments, and land
treatment unit; and

® Tank systems, waste piles, and surface impoundments that cannot remove or
decontaminate all waste residues, contaminated soils, materials, components,
subsoils, and structures, and must be closed as a landfill.

Because the hazardous waste component of radioactive mixed waste is subject to RCRA Subtitle C

regulation, owners and operators of mixed waste facilities must comply with the posi-closure requirements of
40 CFR Subpart G for the hazardous component of the mixed waste.
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Exhibit 3-7

SAMPLE NOTICE IN DEED

TO WHOM IT MAY CONCERN:

I {owner or operator) the undersigned, of
(street address) , City of
_» County of , State of , hereby give the following

notice as required by 40 CFR §§264.119 or 265.119:

1. I am, and since
described lands {legal description)

19_ have been in possession of the following

2 Since , 19_, T have disposed of hazardous chemical wastes under
the terms of regulations promulgated by the United States Environmental Protection Agency
onfin the above-described land.

3. The future use of the above-described land is restricted under the terms of
40 CFR Subpart G: the post-closure use of the property must never be allowed to disturb
the integrity of either the containment system or the facility’s monitoring system, unless the
Regional Administrator or State Director determines that the proposed use (1) will not
increase the potential threat t0 human health or the environment, or (2) is necessary to
reduce the threat to human health or the environment.

4. Any and all future purchasers of this land should inform themselves of the
requirements of the regulations and ascertain the amount and nature of wastes disposed of
onfin the above-described property.

S. 1 have filed a survey plat with the (name and address of local land authority)

and with the Regional Administrator of EPA, Region (#) (or State Director, State of ____

), at {address of Regional Administrator or State Director) showing the location and

dimensions of landfill cells and a record of the type, location and quantity of waste disposal
within each area of the facility.
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3.2.1 Length of the Post-Closure Period

The regulations require 30 years of post-closure care for each disposal unit, beginning after completion
of closure of the unit. The Regional Administrator has the authority to shorten or extend the length of the
post-closure care period, if he finds that altering the length of the period is sufficient or necessary, respectively,
to protect human health and the environment. In addition, the owner or operator or any member of the
public may petition the Regional Administrator to alter the length of the post-closure care period (40 CFR
§§124.5(a), 265.118(g), 270.41, and 270.42). If the owner or operator believes that an extension or reduction
in the length of the period will be necessary for a unit, he should include a justification for the alternative
length of post-closure care in the post-closure plan.

Because the regulations do not specify the criteria that must be used to determine whether to alter
the length of the post-closure care period, such decisions are based on site-specific facility conditions. For
example, if some disposal units at a facility close earlier than other units, unless each unit has its own separate
ground-water monitoring system, the Regional Administrator may extend the length of the post-closure care
period for the units that closed earlier because of the interrelationship of the monitoring system.

Broad technical evaluation criteria and site-specific technical factors that should be considered when
evaluating the appropriate length of the post-closure care period follow:

® Containment -- How long will the unit or facility contain the wastes after
closure?
® Detection -- Will the systems currently in place at the unit or facility detect

releases of hazardous waste?

® Migration and Attenuation -- Will the wastes migrate off site, and will the
leachate be attenuated in the environment?

® Risk Potential -- Who potentially will be exposed to a waste release, how
toxic are the waste constituents, and consequently, what risks are involved?

® Facility Characteristics -- Examples include process type, facility design,
waste management (operational) practices, and corrective action activities.

° Waste Types and Characteristics -- Waste characteristics are defined by the
physical and chemical properties of the wastes, including degradability,
volatility, solubility, adsorptivity, bioaccumulation, kinematic viscosity, and
toxicity.

® Environmental and Health Considerations -- Includes information about the

unsaturated zone (soil), the saturated zone (ground water), topography and
geography, and climatological conditions.
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3.2.2 The Post-Closure Plan

All hazardous waste disposal units must have a written post-closure plan, in accordance with 40 CFR
§§264.118 and 265.118, describing the activities that will be conducted after closure of each disposal unit and
the frequency of these activities. Exhibit 3-8 provides an overview of the activities that must be described in
the post-closure plan and the regulatory citation for each requirement.

‘Monitoring ~ activities and ¢
~ frequency. : v

. Maintenance  actis
frequency -

 Menti

In addition, §§264.118(b) and 265.118(b) reference the technical post-closure care requirements that
are described in detail in Chapter 4 of this document. The information necessary for inclusion in the plan
varies depending on the type of unit. Since predicting with complete accuracy all the activities that will be
necessary at a unit or facility for a period extending 30 years after closure may be extremely difficult, the owner
or operator may wish to include a wide range of possible activities in the post-closure plan to reduce the future
likelihood of having to modify the facility permit or the approved post-closure plan. The information
presented below represents the minimum information necessary in a post-closure plan.

3.2.2.1 Monitoring Activities

The monitoring activities described in the post-closure plan should be consistent with the current
conditions at the unit or facility. Monitoring activities should include ground-water monitoring activities (e.g.,
number, location, and depth of wells; frequency and procedures for sampling; types of analyses), soil
monitoring, leak detection monitoring, and gas monitoring, as appropriate. If the monitoring activities
described in the post-closure plan are not consistent with the current conditions at the facility (i.e., if
monitoring activities will differ during the post-closure period), then the owner or operator should include in
the plan an explanation of the reasons for the change.
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3.2.2.2 Maintenance Activities

The owner or operator must include in the post-closure plan a description of the maintenance
activities that will be conducted at the unit or facility throughout the post-closure care period, and the
frequency with which these activities will be conducted. The maintenance activities described must include
those activities necessary to ensure the integrity of the hazardous waste containment systems and the function
of the monitoring equipment. The plan should include a description and schedule of the following types of
activities:

e Routine Facility Inspections, including inspections of the final cover, run-on
and run-off control system, surveyed benchmarks, ground-water monitoring
system, leachate collection system, leak detection system, unsaturated zone
monitoring system, and security system, as applicable.

° Maintenance of Waste Containment Systems, including mowing, fertilizing,
reseeding and mulching eroded areas, sprinkling, replacing soil lost to
erosion, maintaining drainage channels and culverts which direct surface run-
on and run-off away from the disposal area and prevent surface water from
infilirating the cover, and controlling rodents as necessary to counter
infestations.

e Maintenance of the Monitoring Systems, including replacing or redrilling
monitoring wells, replacing seals, piping, and caps, repairing or replacing
pumps, and other kinds of routine equipment maintenance.

® Leachate Management including procedures for collecting, handling, and
disposing of leachate during the post-closure care period. In most cases,
leachate management procedures are a continuation of activities conducted
during the operating life of the unit. For example, if leachate is routinely
collected in a tank for periodic removal, the plan should estimate the
quantity of leachate to be removed and specify how it will be treated or
disposed.

e Maintenance of the Security System (c.g., fences, warning signs), if
applicable!®, including, for example, replacement of sections of fences due
to normal wear, severe weather conditions, and vandalism, and periodic
replacement of warning signs for similar reasons.

® Continuation of Hazardous Waste Degradation at Land Treatment Facilities,
including disking, fertilizing, liming to ensure proper pH balance, irrigating,
controlling run-on and run-off from the treatment fields, repairing erosion

18 Some disposal units or facilities will be required by the Regional or State office to maintain security
devices throughout the post-closure period. The post-closure plan should describe such security or provide
supporting justification for why such provisions are not needed to ensure the protection of human health and
the environment.
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damage, regrading and replanting as needed, and controlling wind dispersal
of particulates.

3.2.2.3 Contact Person or Office

40 CFR §§264.118(b)(3) and 265.118(c)(3) specify that the post-closure plan must identify the name,
address, and phone number of the person or office to contact about the disposal unit or facility during the
post-closure care period. The identification of this contact person serves to ensure that access to the facility
will be possible after closure and in the case of emergency.

3.2.3 Certification of Completion of Post-Closure Care

40 CFR §§264.120 and 265.120 require that within 60 days after the completion of the 30-year post-
closure care period for each landfill, surface impoundment, land treatment uvnit, or other unit required to
closure as & landfill (e.g., waste pile or tank), the owner or operator must submit a certification to the
Regional Administrator that post-closure care was completed in accordance with the approved post-closure
plan. The certification requirements (e.g., signed by the owner or operator and an independent registered
professional engineer) are the same as the certification of closure discussed previously in Section 3.1.7. Post-
closure certifications are not required annually; rather they are required at the end of the entire post-closure
care period for each unit.

The independent registered professional engineer will have to rely on a review of the documents
generated by the unit or facility during the posi-closure care period (e.g., inspection reports, ground-water
monitoring results, invoices for maintenance activities) and a visual inspection of the unit or facility to certify
adequate completion of post-closure care. These documents, the engineer’s account of the visual inspection,
and potentially a summarization report of the engineer’s findings would be considered supporting
documentation for the certification and should be maintained by the owner or operator.

As with the certification of closure, the regulations also require that documentation supporting the
professional engineer’s certification be furnished to the Regional Administrator upon request. Facilities
should maintain any supporting documentation (e.g., information regarding activities conducted during
inspections, field reports documenting each on-site visit, in-house records that were reviewed) until the
Regional Administrator accepts the post-closure certification.

3.3 CONTINGENT CLOSURE[POST-CLOSURE PLANS

The Subpart G regulations require an owner or operator of certain tank systems, surface
impoundments, and waste piles to prepare a contingent closure plan and post-closure plan describing closure
activities that will be necessary if it is not possible to remove all wastes at closure and the unit must be closed
as a landfill. This contingent closure plan is in addition to the standard closure plan describing clean closure
activities (40 CFR §§264.228(c)(1), 264.258(c)(1), 264.197(c)(1) and (2), and 265.197(c)(1) and (2)).

The types of units subject to the contingent closure plan requirements are:

® Permitted storage surface impoundments and waste piles that are not
designed in accordance with the specified liner design standards of 40 CFR
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§§264.221(a) and 264.251(a) (e.g., synthetic liners), and that are not exempt
from these design standards, and

e Permitted and interim status tanks that do not have secondary containment
and that are not exempt from the secondary containment requirements.

Owners or operators of surface impoundments that failed to satisfy the November 8, 1988, HSWA
deadline to meet the MTRs for surface impoundments (and were not granted an exemption from the
standards) and thus were required to cease the receipt of hazardous wastes, are required to include a
contingent closure and post-closure plan in their plan submissions.

Surface impoundments and waste piles may be exempted from the liner design standards if the facility
owner or operator adequately demonstrates to the Regional Administrator that an alternate design and
operating practice, together with location characteristics, will prevent the migration of any hazardous
constituents into the ground water or surface water at any future time. Similarly, tanks may be exempted from
secondary containment requirements if the facility owner or operator adequately demonsirates to the Regional
Administrator that an alternate design and operating practice, together with location characteristics, will
prevent the migration of any hazardous waste or hazardous constituents into the ground water or surface water
as least as effectively as secondary containment during the active life of the tank system or that in the event
of a release that does not migrate to ground water or surface water, no substantial present or potential hazard
will be posed to human health or the environment. Underground tanks, however, may not be exempted from
the secondary containment requirement through such a demonstration.

Owmers or operators of surface impoundments, waste piles, and tanks not subject to the contingent
plan requirements must amend their closure plan, prepare a post-closure plan, and comply with the post-
closure care regulations if the owner or operator or Regional Administrator determines that the unit must be
closed as a landfill. These plans should closely resemble closure and post-closure plans of landfills and any
of the preceding units closed as a landfill must comply with all the landfill specific closure and post-closure
care standards contained in 40 CFR §§264.310 and 265.310.
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REFERENCES: CHAPTER 3

OSWER Policy Directive #9476.00-5, "Draft RCRA Guidance Manual for Subpart G Closure and Post-closure
Care Standards and Subpart H Cost Estimating Requirements,” U.S. EPA, January 1987.
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40 TECHNICAL REQUIREMENTS FOR CLOSING HAZARDOUS AND
MIXED WASTE UNITS

This chapter presents the technical requirements for closing hazardous and mixed waste units at DOE
facilities. General management and procedural requirements for mixed waste units are located in Chapters
2 and 3 respectively. For each of the RCRA-regulated hazardous waste management units, this chapter
provides detailed guidance on the preparation of closure and post-closure plans (where appropriate), on
technologies and procedures for conducting closure activities, on activities to be conducted in demonstrating
closure, and on activities to be conducted during the post-closure period for each unit. In addition, it outlines
the statutory and regulatory requirements pertaining to the closure of each unit, to make it clear which
requirements are mandatory rather than recommended guidance.

This chapter is organized into nine separate sections, each one addressing an individual RCRA-
regulated hazardous waste management wnit. Exhibit 4-1 outlines the organization of this chapter in greater
detail.

Section 4.1

Section43
Section44 , ‘
Section 4.5 e Container Storage Areas
. Bectiond6 s Tapks
. Section 4.7 e :Incmerawrs
~ Section 4.8 “'f»é*{Mzscellaneous Umts

- (including: chemzca], physwa}, |
"*}thermal,&mologxcaltreatmem,‘ ﬁ]
i‘burmn 'or detonanon, ge@lagm

' Section 49

These sections are intended to provide both an overview of the applicable requirements and detailed
technical information on the closure of each type of unit. While each of the nine sections are largely
independent, many of them reference the discussions on Landfills (Section 4.1) and Surface Impoundments
(Section 4.2). These sections explain in greater detail the procedures for conducting landfill closures and clean
closures, respectively, components of which are relevant to closing other units.
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Given the complexity of closure activities, this chapter should not be used as a "cookbook" for
conducting closures. In order to assist DOE personnel and contractors, this chapter includes numerous EPA
and periodical references, where appropriate, that provide more detailed information than can be presented
in one manual.
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40 1 LANDFILLS

This section presents the requirements for closure and posti-closure care of landfills containing
hazardous and radioactive mixed wastes located at DOE facilities. A hazardous waste landfill is defined in 40
CFR §260.10 as a disposal facility or part of a facility where hazardous waste is placed in or on land and which
is not a pile, a land treatment facility, a surface impoundment, an underground injection well, a salt dome
formation, a salt bed formation, an underground mine, or a cave. A landfill commonly consists of a number
of cells, which are defined (in 40 CFR §260.10) as discrete volumes of a hazardous waste landfill which use
a liner to provide isolation of wastes from adjacent cells or wastes. Some examples of Iandfill cells are
trenches and pits.

4.1.1 What Are the Closure Requirements for Landfills?

Exhibit 4.1-1 provides an overview of the key closure requirements for landfills and references to
where in this section more detailed information is provided.

Exiublt 4, 1-

Ovemew af .dppkcable Statutory am! Regulatmy Reqmre - '

-,fThe owner or operator must prepare a wrxtten clasure plan‘d
acuvmes for tandfill units. : : L
- - Secuon 4.12 1’ fj

: Each landﬁll uzm must be ciosed thh a ﬁna} cover that meets spcclﬁed deslgn andi ?fij
»performance standards e
& ecnon4t122 -4125

The owner Or operator must prepare a written post-closure care plan and conduct
: post-closure care, mcludmg ground-water mommrmg, for 30 year :

rSemiqﬁ' 4126-4127

4.1.1.1 Statutory Requirements

Section 3005(i) of RCRA states that interim status units that have received hazardous or mixed wastes
since July 26, 1982, must conduct corrective action and ground-water monitoring activities that apply to new
facilities. Therefore, interim status landfills (that have received waste since July 26, 1982) that undergo closure
must comply with the monitoring and corrective action requirements for permitted units.



An overview of the relevant ground-water monitoring and corrective action requirements for closure
is located in Chapter 2 of this manual; ground-water monitoring and corrective action regulatory requirements
are found in 40 CFR Parts 264 and 265, Subpart F.

4.1.1.2 Regulmiory Reguirements

The regulatory requirements for closure of hazardous waste landfills are found in 40 CFR Parts 264
and 265, Subpart N. Under these hazardous waste management regulations, owners or operators of facilities
with landfills are required to perform "landfill closure."® The landfill closure performance standards of
§§264.310 and 265.310 require the owner or operator to design and construct a low-permeability cover over
the unit to minimize the migration of liquids into the waste. In addition, the owner or operator must provide
30 years of post-closure maintenance and care for the unit in order to prevent waste or constituent migration
into the environment. The owner or operator must have written closure and post-closure plans that identify
the steps necessary to perform closure of the landfill and maintain it after closure.

EPA’s landfill closure performance standards and post-closure requirements apply to both interim
status and permitted units. Because interim status landfill units that received waste prior to May 8, 1985, are
not required to have a double liner and a leachate collection and removal system, continued collection of
leachate during the post-closure period is required only of permitted units. Otherwise, the closure and post-
closure requirements are identical for permitted and interim status units.

4.1.2 Closure of Landfills

The technical requirements for closure of hazardous waste landfills are found in 40 CFR §§264.310
and 265.310 (for permitted and interim status units, respectively). These requirements are expressed as a
performance standard that provides for the long-term minimization of leachate generation and the control of
contaminant migration into the environment. The primary requirement for landfill closure is the design and
construction of a final cover.

The following activities are required for closure of a hazardous waste landfill:

° Prepare closure plan (Section 4.1.2.1);
® Design final cover (Section 4.1.2.2); and
e Conduct closure (Sections 4.1.2.3 - 4.1.2.5).

These activities are discussed in detail in the subsections that follow.
4.1.2.1 Preparing Landfill Closure Plans

A wriiten closure plan is required for closure, as described in Chapter 3 of this manual. An outline
of a sample closure plan for a landfill is presented in Exhibit 4.1-2. As indicated in the exhibit, the closure

19 This type of closure is also an option for the closure of other land disposal units (i.e., surface
impoundments, waste piles).
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plan should include detailed information about facility and waste characteristics, plans for decontamination
and/or disposal during closure, final cover design, ground-water monitoring, security systems, survey plats,
closure certification, and the schedule of partial and final closure.

EPA’s "Permit Applicants’ Guidance Manual for Hazardous Waste Land Treatment, Storage, and Disposal
Facilities,” Final Drafy, May 1984, EPA-530-SW-84-004 recommends that an analysis of the final cover design
be presented in the basic portion of the closure plan and that details be provided in an attachment on "cover
design." This EPA guidance suggests that the analysis of the final cover design should describe how the
proposed design minimizes liquid migration, promotes drainage while controlling erosion, minimizes
maintenance needs, accounts for potential settlement and subsidence, has a permeability equal to or less than
the permeability of the bottom liners or natural subsoil, and accounts for freeze/thaw effects. Specific
information related to the design of the final cover that this EPA guidance recommends for inclusion in the
plan consists of:

e Detailed drawings of the proposed layers;
® Common name, species, and variety of the cover crop;
® Description of the synthetic liner in the final cap, including the type of liner, its

chemical properties, and manufacturer specifications for thickness and strength;
® Description of any protective materials placed above or below the synthetic liner;

® Characterization of any clay liner placed beneath the synthetic liner, including
thickness and permeability;

® Construction plans for any clay liner;
s Analysis of surface drainage and discussion of erosion control;
® Procedures for installing each layer, with emphasis on the instaliation of the synthetic

membrane; and
e Specifications of the drainage layer, including hydraulic conductivity.

The closure plan should also include results from consolidation tests performed on soil samples, data
on potential settlement due to consolidation of the liner and foundation soils, compression of the landfill
material, and biological oxidation of organics. These demonstrations should include all the raw data,
assumptions, construction plans, and drawings that are necessary to support the analysis provided in the plan.



Exhibit 4.1-2

LANDFILL CLOSURE PLAN SAMPLE OUTLINE

Section Elements

Facility Conditions Facility description;

Landfill description;

Hydrogeological conditions;

Estimate of maximum number of cells or

trenches ever open;

e References to other environmental
permits; and

® Anticipated waivers or exemptions.

Inventory and Decontamination ® Estimation of maximum waste volume;
and
° Procedures for handling, decontamination
andfor disposal of other removed
inventory (e.g., equipment and
contaminated soils).

Final Cover Design ® Engineering drawings;

Installation procedures;
If a design other than that suggested by
EPA is wused, include engineering
calculations demonstrating that cover will
provide long-term minimization of the
migration of liquids through the landfill
and that infiltration is equivalent to or
less than cover design provided by EPA;
and

& Demonstration that cover will function
effectively with minimum maintenance.

Ground-Water Monitoring ® Procedures for monitoring analysis; and
@ Number, location, and frequency of

samples.

Security Systems ° General description.




Exhibit 4.1-2 (Continued)

LANDFILL CLOSURE PLAN SAMPLE OUTLINE

Section Elements
Survey Plat e Surveyed benchmarks.
Closure Certification ® Activities to be conducted; and
Documentation.
Schedule of Partial & Final Closure e Expected year of closure (only for interim

status facilities without approved closure
plans);

Frequency of partial closure(s);

Time required for waste treatment,
removal, decontamination, and final
closure; and

Support for deadline extensions, if
applicable.

Source: OSWER Policy Directive No. 9476.00-5, "RCRA Guidance Manual for Subpart G Closure and

Post-Closure Care Standards and Subpart H Cost Estimating Requirements (Draft)".
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4.1.2.2 Designing Final Landfill Covers

At closure, a final cover must be placed on a landfill to minimize long-term infiltration of
precipitation and run-off into the closed landfill. This final cover must be designed and constructed to meet
or exceed the performance standard stated in EPA’s regulations. As discussed later in this section, it may be
appropriate to design covers that also meet NRC standards for mixed waste facilities (see Appendix D).
Exhibit 4.1-3 below presents the performance requirements for the design and construction of a final cover
for a hazardous waste landfill under 40 CFR §§264.310(a) and 265.310(a).

3 final cover must:

iosed landfifl;

ction with minimum maintenance;

erosion or abrasion of the final

50 that fhi? ver’smtegmy,s

These cover requirements are performance standards that allow some flexibility in design. Final covers
must be designed with a permeability equal to or less than the permeability of the bottom liner system or
natural subsoils. This is to prevent the "bathtub effect,” i.e., the liquid buildup and eventual overflow due to
precipitation which enters the unit through the cover but can not escape through the bottom liner. In
addition, the standards require that covers minimize erosion or abrasion and accommodate settling and
subsidence. Several guidance documents on interpreting the regulatory requirements for final covers and on
their design are available from EPA, including:

® "Technical Guidance Document: Final Covers on Hazardous Waste Landfills and
Surface Impoundments,” EPA[530-SW-89-047, July 1989,

e "Evaluating Cover Systems for Solid and Hazardous Waste," EPA# SW-867, GPO#
055-000-00228-2, 1982 (This manual provides a guide to examining soil,
topographical, and climatological data and recommends cover evaluation
procedures.);
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® "Design and Construction of Covers for Solid Waste Landfills" EPA-600/2-79-165,
August 1979; and

o "Covers for Uncontrolled Hazardous Waste Sites,” EPA/540/2-85/002, September 1985.

® "Seminar Publication, Requirements for Hazardous Waste Landfills: Design,
Construction, and Closure,” EPA 625/6-88/022, August 1989.

When closing a landfill that contains mixed waste, the owner or operator may face additional’
considerations related to minimizing leachate generation and testing and handling of leachates. Guidance on
these mixed waste leachate considerations may be found in the following NRC/EPA guidance document (see
Appendix D):

® “Joint NRC-EPA Guidance on a Conceptual Design Approach for Cormmercial
Low-Level Radioactive and Hazardous Waste Disposal Facilities,” August 3,
1987.

EPA’s Recommended Final Cover Design. EPA’s technical guidance for final covers, referenced above,
describes a recommended cover design that will meet the final cover performance standard. However, because
the final cover design described in this guidance is only recommended, any design that can be demonstraied
to meet or exceed the regulatory performance standard can be used in place of the recommended system.
EPA’s recommended cover is comprised of three layers: a top layer, a drainage layer, and a low permeability
layer. Exhibit 4.1-4 illustrates the components of the recommended cover system. The three layers of the
recommended cover system are described in detail below.

The two-componens top leyer consists of an upper vegetative layer (or other surface treatment) underlain
by soil. The upper component should be designed to impede erosion while allowing surface runoff from major
storms. Unless the prevailing climate precludes the use of vegetation because of difficulty in establishing or
maintaining vegetative cover, EPA recommends that this upper component consist of locally adapted perennial
plants with the following characteristics:

® Resistance to drought and temperature exiremes;

® Roots which will not disrupt the low-permeability layer;

e Ability to thrive in low-nutrient soil with minimal nutrient additions;

® Sufficient density to minimize cover soil erosion to no more than 2
tons/acre/year;20 and

® Ability to survive and function with little or no maintenance.

In environments where it is not practical to maintain vegetation of this nature, EPA recommends that
armoring material be used in place of vegetation as the upper component of the top layer. Armoring material
should possess the following characteristics:

2 Caiculated using the USDA Universal Soil Loss Equation (USLE).
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Exhibit 4.1-4

EPA’S RECOMMENDED THREE-LAYER COVER SYSTEM
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Source: EPA/530-SW-89-047, “Technical Guidance Document: Final Covers on Hazardous Waste Landfills

and Surface Impoundments,” July 1989.
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° Ability to minimize water and wind erosion of itself and the underlying soil during
severe weather and to control the annual rate of soil erosion of the cover to no more
than 2 tons/acre/year (calculated using the USLE);

® Ability to accommodate settlement without compromising performance; and
® A surface slope approximately the same as the underlying soil (at least a 3 percent
slope).

EPA recommends that the lower component of the top layer have the following characteristics:

J A minimum thickness of 60 cm (24 in.), including 15 cm (6 in.) of topsoil (to support
vegetation);

® Medium texture (to support seed germination and root development);

® A final top slope, after allowance for settling and subsidence, of at least 3 percent,

but no greater than 5 percent (to assist run-off while minimizing erosion);, and

® Minimum compaction (to support root development and sufficient infiltration to
maintain plant growth during dry periods).

EPA’s "Technical Guidance Documeni: Final Covers on Hazardous Waste Landfills and Surface Impoundments,”
July 1989 provides a more detailed discussion of this layer as well as references to assist in the choice of
appropriate vegetation or other erosion-impeding materials. Use of the USLE to estimate annual erosion
rates is described briefly in the section below.

The drainage layer is intended to promote the rapid and efficient transport of water from the cover
to an exit drain. Water that infiltrates through the top layer should be removed from the cover by the
drainage layer, thus minimizing the amount and residence time of water coming into contact with the low-
permeability layer. The drainage layer can be comprised of either granular material such as sand or of
geosynthetic materials. The Agency recommends that a granular drainage layer (e.g., sand) have the following
characteristics:

® A minimum thickness of 30 cm (12 in.) and a minimum slope at the bottom of the
layer of 3 percent, or greater slope and/or thickness if necessary as determined by
hydrologic modeling (see discussion below on using the Hydrologic Evaluation of
Landfill Performance [HELP] model to demonstrate compliance with the
performance standard);

e Hydraulic conductivity of no less than 1 x 102 cm/sec (at the time of installation);
o A maximum particle size of 3/8 inch, classified by the Unified Soil Classification
System as a SP sand (i.e., smooth and rounded containing no debris that might

damage the underlying membrane liner); and

® Overlain by a filter layer, granular or geosynthetic, between the top layer and the
drainage layer to prevent clogging of the drainage layer.
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If the drainage layer is composed of geosynthetic materials, EPA recommends the following characteristics:

® The same minimum flow capability as a granular drainage layer (i.e., a hydraulic
transmissivity of 3x10”° m%sec or greater);

® A geosynthetic filter layer above the drainage material to prevent clogging of the
drainage layer by soil material; and

e A geosynthetic bedding beneath the drainage layer, if necessary, to provide sufficient
friction to minimize slippage between the drainage layer and the underlying
membrane and to prevent intrusion of the membrane into the drainage layer.

The low-permeability layer provides the cover system with a permeability of less than or equal to the
permeability of the landfill’s bottom liner system or natural subsoils present. This layer should be placed at
a depth below the maximum frost penetration depth and consist of, at least, an upper flexible membrane liner
(FML) component and a bottom soil component. EPA recommends an upper FML component which has
the following characteristics:

® At least 20 mils thick;

® A minimum 3 percent slope;

® An even surface (i.e., without local depressions);

e Material and seam specifications such as those required for liners;

e Protection by an overlying drainage layer (as described above);

e Direct contact with the underlying compacted soil component; and

® A minimal number of properly sealed, designed penetrations (e.g., gas vents), no

stressed conditions, and no excessive slack.
The bottom soil component should have the following characteristics:

® 60 cm (24 in.) of compacted, low-permeability soil (in-place saturated hydraulic
conductivity of 1x10°7 cm/sec or less);

e Free of clods, rocks, stone, debris, cobbles, rubbish, roots, eic.;
o An upper surface with a slope of 3 percent; and
® Constructed entirely below the maximum frost penetration depth upon completion

of the cover system.
Designing Equivalent Covers. EPA recognizes that its recommended cover system may not be

appropriate for all landfill units or all sites, and that alternative cover designs may fulfill the regulatory
performance standard for final covers. Alternative designs must provide long-term performance at least
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equivalent to the recommended design including, minimizing infiltration and providing resistance to erosion
and abrasion at least as well as the analogous layers of the recommended cover system. Alternative designs
should also require minimal maintenance and be as durable as the recommended system. Exhibit 4.1-5 below
discusses minimum requirements for alternative cover designs.

Exhlblt 4.1»5
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Demonstrating Compliance with the Performance Standard. In order to demonstrate that the proposed
final cover design complies with the regulatory performance standard, it may be necessary to model the
hydrologic performance and erosion potential of the proposed cover. Data demonstrating that the proposed
cover design will prevent the collection of water in the closed unit (the "bathtub effect™) also must be provided
in the closure plan. EPA suggests that the HELP model be used for these demonstrations ("User’s Guide for
the Hydrologic Evaluation of Landfill Performance (HELP) Model" EPA/530-SI/V-84-009).21 Exhibit 4.1-6

%1 The mainframe version of the HELP model is maintained on the National Computer Center (NCC)
IBM Computer System. A PC version is also available. Contact National Technical Information Services
(NTIS) at (703) 487-4807 to obtain an NCC account. The U.S. Army Engineer Waterways Experiment Station
(WES) can answer questions regarding the use of the model (mainframe or PC version), establish the model
on your NCC account, or send you the PC version of the model. Contact WES at (601) 634-3709
(commercial) or 542-3709 (FTS).
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below briefly describes this model and its recommended use for demonstrating the hydrologic performance of
a final cover.

Usmg the HELP Model to Demonstmte I:g{iltratmn Protectmn .

. Desmptwn ofthe HELP Model

Data demonstrating that the proposed design will not result in excessive erosion of the cover may be
needed to support the choice of the slope and surficial cover material (vegetative or armoring). Guidance on
using the USLE to assess erosion potential is described in EPA’s "Evaluating Cover Systems for Solid and
Hazardous Waste," Report No. SW-867, 1982 and "Design and Construction of Covers for Solid Waste Landfills,”
EPA-600/2-79-165, August 1979. EPA’s "Technical Guidance Document: Final Covers on Hazardous Waste
Landfills and Surface Impoundments,” July 1989 recommends a slope of between 3 and 5 percent or a
demonstration by the USLE that total erosion will be less than 2.0 tons/acrefyear. Exhibit 4.1-7 below
describes the USLE and its application to estimating the erosion potential of landfill covers.

4-14



nilar e;;uamn thatki;_:f
Results of analyses 4

e ok Cam | Qnsavaﬂab!e T
 waer erosion

o 1 The USLE is denved irom data an slopes up to 18 degrees Use Qf the :f:ﬁ |
: :»eqnanon fox steeper slopes may 1ot be appmprmte. G e

Optional Cover System Features. In addition to the cover system features discussed above, some
situations will require the addition of other features to the cover system. Two relatively common optional
cover components include a gas venting system and a biotic barrier.

If the landfilled waste is likely to produce gases, it is advisable to install a gas venting system above
the waste layer during closure to prevent future build up of pressure under the final cover. Generation of
gases is most likely in units containing significant quantities of organic waste materials. EPA’s "Technical
Guidance Document: Final Covers on Hazardous Waste Landfills and Surface Impoundments,” July 1989
recommends that a gas venting layer, instalied between the waste and the low permeability layer of the cover,
should have the following characteristics:
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® A minimum thickness of 30 cm (12 in.);

e Composed of coarse-grained porous materials (similar to a drainage layer), or if
geosynthetic materials are used, equivalent performance to a granular system must
be demonstrated;

° Venting to an exterior collection point for disposal or treatment, provided by
laterally patterned, horizontal perforated pipes channeled to vertical risers which
extend through the cover; and

e A minimal number of vertical risers located at high points of the cover.

Further information on the design of gas venting layers is provided in EPA’s "Design and Construction of
Covers for Solid Waste Landfills," EPA-600/2-79-165, August 1979.

If deep plant roots or burrowing animals may threaten the integrity of the proposed cover, it is
advisable to include a biotic barrier layer in the cover design. EPA’s "Technical Guidance Document: Final
Covers on Hazardous Waste Landfills and Surface Impoundments,” EPA/530-SW-89-047, July 1989 recommends
the use of physical barriers to discourage or reduce threats of plants or animals to the performance of the
cover. The recommended design calls for either three feet of cobbles or six inches of gravel over two and one-
half feet of cobbles. This layer should lie directly under the soil component of the top layer of the cover
(perhaps separated by a filter layer). Further information on protecting covers from biological intrusions can
be found in:

® Hakonson, T.E., "Evaluation of Geologic Materials to Limit Biological Intrusion into
Low-level Radioactive Waste Disposal Sites,” Los Alamos National Laboratory
Report L.A-10286-MS, February 1986;

® Hakonson, T.E., J.F. Cline, W.H. Rickard, "Biological Intrusion Barriers for Large
Volume Waste Disposal Sites,” in Proceedings, Low-Level Disposal: Facility Design
Construction, and Operating Practices, NUREG/CP-0028, CONF 820911, Vol. 3,
U.S. Nuclear Regulatory Commission, Washington, D.C., 1983; and

e Foxx, T.S., G.D. Tierney, J.M. Williams, "Rooting Depths of Plants on Low-Level
Waste Disposal Sites," Los Alamos National Laboratory Report LA-10253-MS,
November 1984.

4.1.2.3 Preparing a Landfill for Installation of a Cover
Before construction of a landfill cover can begin, the landfill should be properly prepared for

installation of the cover. The two primary steps in preparing the landfill are (1) compacting the waste to the
maximum degree practical and (2) installing a foundation layer.
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Waste Compaction -- Settling and Subsidence. Because landfilled waste can be prone to settlement and
subsidence,? it may be necessary 10 stabilize the landfill as much as possible by compacting the waste. To
minimize the detrimental effects of an unstable (spongy) base for a cover, EPA’s "Design and Construction of
Covers for Solid Waste Landfills," EPA-600/2-79-165, August 1989 recommends that a conservative .waste
compaction effort be conducted prior to cover construction. This guidance suggests, as an example, that four
passes of equipment over the waste be used as a first cut until experience indicates a change is warranted.
Additional practical and theoretical information on settlement and subsidence are provided in the following

EPA reports:

° "Settlement and Cover Subsidence of Hazardous Waste Landfills," EPA-600/2-85/035,
1985;
® "Prediction/Mitigation of Subsidence Damage to Hazardous Waste Landfill Covers,"

EPA[600/2-87/025, 1987, and
® "Covers for Unconirolled Hazardous Waste Sites," EPA/540/2-85/002, September 1985.

When a significant amount of settlement and subsidence is expected within two to five years, EPA’s
"Technical Guidance Document: Final Covers on Hazardous Waste Landfills and Surface Impoundments,”
EPA[530-SW-89-047, July 1989 proposes that interim covers may be appropriate. After settlement occurs, a
final cover could be built atop the interim cover, or the interim cover could be replaced with a final cover.
An interim cover must meet the general performance standards of 40 CFR §264.111.

The “Joint NRC-EPA Guidance on a Conceptual Design Approach for Commercial Low-Level
Radioactive and Hazardous Waste Disposal Facilities," August 3, 1987 suggests that, when closing landfills
containing mixed wastes, it may be acceptable to place wastes in high integrity waste containers (HICs).
Spaces between containers would then be filled with a cohesionless, low compressible fill material. In such
a case, compaction may be necessary. Other options include placement of wastes in an engineered reinforced
concrete vault, steel fiber polymer impregnated concrete vault, or double-lined high integrity containers that
are hermetically sealed. Appendix D includes technical information regarding appropriate designs for mixed
waste disposal facilities subject to NRC and EPA requirements. Although NRC requirements do not apply
at DOE facilities, the guidance contained in these two materials may be applied to mixed waste disposal units
as appropriate.

Foundation Layer. Prior to cover consiruction, a foundation layer may be installed to provide (1)
support for the cover, (2) sufficient strength and rigidity to support the compaction of the low-permeability
layer, and (3) proper bedding material for the lower, soil component of the low-permeability layer. EPA’s
"Handbook: Remedial Action at Waste Disposal Sites (Revised), EPA625/6-85/006, October 1985 recommends
that this layer be installed in 6-inch lifts over the waste and compacted to its maximum achievable density to
increase its strength. This guidance suggests that the ability of this layer to support the cover and cover
construction process be evaluated using the following tests:

22 settlement refers to uniformly distributed recession of the landfill due to compression of the foundation,
liner, or waste or the dewatering of the waste. Settlement may primarily occur prior to cover construction.
Subsidence refers to unevenly distributed settlement after closure. Subsidence can threaten the integrity of
a cover by creating cracks and depressions.
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unconfined compressive strength tests (by ASTM D2166),
triaxial compression tests (by ASTM D2850),

direct shear tests (by ASTM D3080), and

grain size analyses (by ASTM D421, D422, and D1140).

Achievement of the desired compaction is primarily a function of the compactive effort and the water content
of the soil at the time of compaction. For a discussion of these variables and their control to optimize
compaction of a foundation layer, refer to EPA’s "Covers for Uncontrolled Hazardous Waste Sites," EPA/540/2-
85/002, September 1985.

EPA’s "Handbook: Remedial Action at Waste Disposal Sites (Revised),” EPA[625/6-85/006, October 1985
also suggests that the base underlying the low-permeability layer be composed of fine to medium grade fill that
will not abrade the liner. This base, or foundation layer, must be sufficiently fine-grained to prevent the fine
grains of the compacted soil portion of the low-permeability layer from falling into the foundation layer.
Appropriate grain sizes for the foundation (bedding) layer are specified in "Evaluating Cover Systemns for Solid
and Hazardous Waste," EPA, Report Number SW-867, 1982. Alternatively, a fabric filter of suitably fine mesh
can be placed between the two layers.

4.1.2.4 Inscallation of a Landfill Cover

Once a suitable foundation has been established for the cover, installation can begin. A cover is
installed by following these steps:

® Placing and compacting the soil component of the low-permeability layer;
® Placing and seaming the Flexible Membrane Liner (FML);

® Placing and compacting the drainage layer (including filter components);
e Placing the soil component of the top layer; and

e Seeding the surface of the cover or placing the armoring material.

In addition, any optional layers specified in the design should be placed (and compacted as needed).

The soil component of the low-permeability layer should be placed in 6-inch lifts and compacted with
appropriate equipment (e.g., bulldozer, sheepsfoot roller). EPA’s "Handbook: Remedial Action at Waste
Disposal Sites [Revised]," EPA[625/6-85/006, October 1985 recommends that this component should be
compacted to over 90 percent of its dry density at its optimum water content as determined by ASTM D1557
or another suitable test method. The permeability of this layer should be tested at least twice each acre for
each lift. Results of the compaction and permeability tesis determine the type of compaction equipment and
the number of passes needed. The remainder of the cover should be constructed as soon as possible after
completion of this layer to prevent excessive drying (or wetting from precipitation) of this layer.

The FML should be placed and seamed according to the cover design and manufacturer specifications.
This component can be spread by hand or machine and seamed by a variety of methods. EPA’s "Covers for
Uncontrolled Hazardous Waste Sites,” EPA/540/2-85/002, September 1985 provides a discussion of the advantages
and disadvantages of the various approaches to these operations.
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A granular drainage layer should be placed in six-inch lifts and compacted to an appropriate degree.
The permeability and compaction of this layer should be tested to assure compliance with design specifications.
If called for in the cover design, a geosynthetic drainage layer can be placed directly atop the FML.
Alternatively, a geosynthetic bedding layer might need to be lain between the FML and the drainage layer
component. After placement (and compaction) of the drainage component of this layer, the filter layer can
be placed (and compacted if necessary). If the filter layer is composed of granular material, it should be placed
in lifts, compacted, and tested to demonstrate appropriate compaction and permeability.

The top layer is constructed by spreading the soil component evenly over the drainage layer and
seeding this layer with the selected cover vegetation. This layer should not be overly compacted. Seeding, and
possibly mulching, should take place as soon as possible after this layer is spread in favorable weather
conditions.

4.1.2.5 Construction Quality Assurance

EPA recommends that a Construction Quality Assurance (CQA) program be implemented for the
purposes of ensuring that the final cover system meets all design criteria, plans, and specifications. Technical
guidance on CQA programs has been provided by the EPA and is available in EPA-530/SW-85-021,
"Consiruction Quality Assurance for Hazardous Waste Land Disposal Facilities, Public Comment Document”
(1985). Section 2.3.7 of that document specifies construction inspection activities for overseeing the
construction of final cover systems. That section is summarized in the paragraphs below.

Preconstruction. Preconstruction quality assurance activities include screening materials for the system
components and constructing test fills to assure that the cover design and manufacturers’ specifications are
met. In addition, the presence of adequate quantities of topsoil, fertilizer, soil conditioners, and seeds of the
quality specified in the cover design should be verified. Before closure, experimental plots of proposed cover
vegetation might be planted to demonstrate its viability under expected conditions.

Construction. The construction of each component of the final cover should be observed and evaluated
with respect to conformance with the specifications of the cover design. Inspection of the foundation layer

should include:

® Inspection of subcomponents that are installed into the waste or foundation layer
(e.g., gas vents); and

e Testing and observation of the thickness, coverage, slope, density, and bearing
strength to check conformance with the design.

Inspection of the low-permeability layer soil component should include:
e Evaluation of test fills to demonstrate achievement of required permeability and to
determine the relationship between soil density, moisture content, compactive effort,

and permeability;

e Testing of seals around penetrations (e.g., gas vent pipes and leachate collection
system standpipes);
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e Survey of surface slope to assure conformance with design and absence of
depressions; and

® Inspection of surface conditions with respect to suitability as base for the FML.

Inspection of the FML should include:

® Checking delivery tickets and manufacturers’ quality control documents;
® Observing placement of the FML to assure conformance with the plan;
® Observing that seaming is conducted according to the plan and that weather

conditions are suitable;
® Testing seams; and
e Inspecting the installation of anchors and seals (around penetrations).
Inspections of the drainage layer should include:

e Observing the filling process around vents and standpipes to prevent their damage
or misalignment;

® Inspecting thickness and slope for conformance to cover design; and
® Observing the placement of the filter layer for conformance to cover design.

Inspections of the top layer should include:

® Monitoring the uniformity of the application process;

e Inspecting thickness and slope for conformance to cover design;

e Observing that penetrations are not disturbed by placement or tilling; and

® Observing the seeding process, including rate of seed and mulch application, amount

and uniformity of coverage, and watering.
4.1.2.6 Preparing Post-Closure Care Plans

Owners or operators of landfills are required to conduct post-closure care for 30 years after closure
and must comply with all post-closure procedural requirements contained in 40 CFR §§264.117 through
264.120 and §§265.117 through 265.120, including maintenance and monitoring throughout the post-closure
care period.

Provisions for the kinds of monitoring and maintenance activities that reasonably can be expected

during the post-closure care period must be specified in a post-closure plan. A post-closure plan should
describe, at a minimum, the frequency and scope of inspections; procedures for making repairs to the cover;
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procedures for maintaining run-on and run-off controls; procedures for leachate collection, removal, and
treatment; the frequency of sampling and monitoring; maintenance of monitoring systems; and maintenance
of surveyed benchmarks. Exhibit 4.1-8 presents an outline of a sample post-closure care plan.

Exhibit 4.1-8

LANDFILL POST-CLOSURE CARE PLAN SAMPLE OUTLINE

Section Elements
Ground-Water Monitoring e Number, location, and depth of wells;
e Frequency of sampling; and

Types and procedures for analysis.

Seofl Monitoring ® Number and frequency of samples;
Sampling procedures; and
Types of analysis conducted.
Leachate Monitoring and Remeoval e Frequency and procedures for
monitoring;
® Estimated quantity of leachate;
® Procedures for collection and removal
of leachate; and
® Leachate treatment and disposal
procedures.
Inspections e Frequency and
® Scope
Maintenance Activities ° Final cover,
° Monitoring systems; and

Security systems.

Source: OSWER Policy Directive No. 9476.00-5, "RCRA Guidance Manual for Subpart G Closure and Post-
Closure Care Standards and Subpart H Cost Estimating Requirements (Draft)".
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4.1.2.7 Post-Closure Care Requirements for Landfill Closures

The post-closure care period is 30 years from the date of closure, unless the Regional Administrator
establishes an alternate period. The regulatory requirements for posi-closure care of hazardous waste landfills
(40 CFR §§264.310(b)-(c) and 265.310(b)-(c)) are summarized in Exhibit 4.1-9.

‘Exhibit 4.1-9
Post-Closure Care Requirements for Landjills

. At ﬁnal clﬂsure the owner or operator must comply with ali past-ciosurc :eqmremems i
m 40 CFR §§264 117 264 120 and 265 117 - 265.120 as well as tha followmg o

L i Mamtam the integrity and effecnven&ss of the ﬁnai cover, mcludmg
-~ making repaits 1o the cap as necessary to correct the cffects of
o setﬁmg, subs;dence, erosxon, or other events; ;

o C(mtmue to operate the leachate coz!ectmn and removai system untilf ‘
- leachate is no longer detected (for inlerim status wunits, this
;tequxrement is mggered upon msuance of the post-closure penmt}, ;

e Mainwain and monitor the ground—water monitoring system an

:  tomply with alt other apphcable requlrements ot‘ Subpart F of this
""Pan, o : ;

. Prevent run-oa and mn-cff from erodmg or othenmse éamagmg th

e ﬁnal cover and

e f:Pmtect and maintain snrveyed benchmarks nsed in cmnplymg wnh 40
 CFR §264.309 (refers to suweymg and record keepmg) ‘

: Durmg the pest-ciosure care penod fora permxtted iandﬁll 1f hquzd leaks intoa leak
detection system installed under 40 CFR §264.302 in accordance with the HSWA amendments,
the owner or operator must notify the Regional Administrator of the leak within seven days.
The Regional Administraior will modify the permlt to requlre. comphance thh the
‘requxremems of Subpart F of Part 264 .

The frequency of monitoring and maintenance activities is dependent on the specific site conditions,
i.e., climate, waste type, soil, vegetation, etc. For units containing radioactive mixed wastes, the RCRA
requirement to collect and remove leachate will require special consideration to ensure that exposures to
personnel are kept as low as practicable.

EPA’s ground-water monitoring requirements are described in Section 2.1.3.2. In addition to these

specific requirements for landfill closure, all other gemeric Subpart G closure and post-closure care
requirements also apply to the closure of landfills. These general requirements are discussed in Chapter 3.
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4.1.3 Additional RCRA Reguiremenis to Consider

In addition to the unit-specific closure requirements discussed in this section, the owner or operator
should also be aware of the following additional RCRA requirements.

J Corrective Action. Corrective action at facilities handling mixed waste may be required as a
part of, or concurrently with, closure activities, See Section 2.1.3.2 for a discussion of
corrective action requirements.

® Land Disposal Restrictions (LDRs). LDRs prohibit the land disposal of RCRA hazardous
wastes beyond certain statutory dates established by Congress in HSWA. Restricted
hazardous wastes and contaminated soils removed at closure are subject to LDRs. See
Section 2.1.4 for a discussion of the LDR program.

® Delisting. If the owner or operator of a facility is able to delist the hazardous component of
a mixed waste at closure, the waste is no longer subject to the requirements under RCRA.
The delisted material becomes a radioactive waste regulated solely by the DOE. However,
delisting a waste does not necessarily exempt the facility that handled the waste from RCRA
closure requirements. See Section 2.1.2.5 for a discussion of delisting petitions.
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40 2 SURFACE IMPOUNDMENTS

This section presents the requirements for closure and post-closure care of surface impoundments
containing hazardous and radioactive mixed wastes located at DOE facilities. A surface impoundment is
defined in 40 CFR §260.10 as a natural topographic depression, man-made excavation, or diked area
formed primarily of earthen materials (although it may be lined with man-made materials), which is
designed to hold an accumulation of liquid wastes or wastes containing free liquids, and which is not an
injection well. Examples of surface impoundments are holding, storage, settling, and aeration pits, ponds,
and lagoons. If a unit is self-supporting when not surrounded by earthen materials it is a tank, otherwise
it is a surface impoundment.

4.2.1 What are the Closure Reguirements for Surface Impoundmenis?

Exhibit 4.2-1 provides an overview of the key closure requirements for surface impoundments and
references to where in this section more detailed information is provided.

hazardous waszes. . .
Section 4211

Options fot closure are “clean closure” Qr‘ "élésiw;as alandﬁl{” SRl de e
i . o ~ Sections 4.2.2 - 4.24

: C,lbsiir’a;as 2 landfill imus'tyaléd‘inciude 30yearsof pbsjz-;cfi'o&u;re‘care;‘ -
: Lo o - o Secuon4244

v ,Contmgem landﬁll closure ana' post—clasure plans are requlred fo;r any permmed surface
' iner 4 "gn standards

Secmn 423.2' |
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4.2.1.1 Statwiory Reguirements

The Hazardous and Solid Waste Amendments (HSWA) of 1984 contained several changes to the
original Act which affect the operation and closure of surface impoundments. Perhaps most important was
the requirement that all surface impoundments that were in existence on November 8, 1984, and qualified

to operate under interim status®>, must either:

® Retrofit to meet the minimum technological requirements (MTRs) for surface
impoundments; or

® Obtain a variance from these requirements; or

o Stop receiving, treating, and disposing of hazardous wastes by November
8, 1988 (see following section on delayed closure of certain surface
impoundments).

The MTRs for surface impoundments are as follows:

e Installation of a double liner system to minimize the potential for soil
and ground water contamination;

e Leachate collection system (between the liners); and
® Part 264 ground-water monitoring.

The application deadline for exemptions to the retrofit requirements for interim status facilities
has passed (the deadline was November 8, 1986), as has the deadline for meeting the requirements to
retrofit (November 8, 1988). Therefore, any surface impoundment (interim status or permitted) currently not
in compliance with the minimum technological requirements and for which a variance has not been obtained,
must stop receiving hazardous wastes (HSWA Section 3005(j)).

Variances from MTRs may be granted if it can be demonstrated that alternative design and
operating practices, together with location characteristics, will prevent the migration of any hazardous
constituents into the groundwater or surface water at least as effectively as such liners and leachate
collection systems (HSWA Section 3004(0)). While exemptions were also granted for interim status
impoundments, the application deadlines for these exemptions have already passed.

Guidance on MTRs and their requirements can be found in EPA’s "Minimum Technology Guidance
on Double Liner Systems for Landfills and Surface Impoundments: Design, Construction, and Operation," May
24, 1985, EPA/SW-870, "Lining of Waste Impoundment and Disposal Facilities," and EPA/530-SW-86-017,
“Interim Status Surface Impoundments Retrofitting Variances," July 8, 1986.

B This requirement includes facilities that: (1) qualified for interim status in November 8, 1984 and
are either still operating under interim status or are now operating under a RCRA Part B permit; and (2)
were in existence on November 19, 1980,
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4.2.1.2 Regulntory Requirements

The technical requirements pertaining to surface impoundments are found in 40 CFR Parts 264
and 265, Subpart K, §§264.228 and 265.228, respectively. These requirements are in addition to the
procedural requirements found in Subpart G, which are discussed in Chapter 3 of this manual. Exhibit
4.2-2 outlines the closure options for surface impoundments.

Exhiblt 4.2-2

Swface Imundmm Closnre Optmm (§§ 264.228 aml 26 ,28) .

,: ‘Under the cnrrem regulatxons owners or (}peramrs of both mtenm status and L

permttted snrfaw xmponndmems have two op ns for 1
f,;:care‘ S -

: ' ,‘Clwn Ck;sure L

e 0 'Aii hazardous wastes a1
~ contaminated equipmen
materials decontamis
 removed from the sit

- Mo post-closure care requlred

. ‘j, Closure as a Landfill

quuids removed '

~ = Remaining ‘hazardous wastes stablhzed

el e Imparmeabze eap piacad over the upit S
e ‘SO-year post-ciosuxe care permd reqmred o

- The decmmn as o whlch closure option 1o select i left up to each mdmdual
mstallatlon (assummg ali standards can bﬁ met)f L s

When the regulations for permitted units were first issued, they were more stringent than the
interim status technical requirements. The regulations required owners or operators of permitted units to
monitor ground water for all hazardous constituents listed in Appendix VIII of 40 CFR Part 261 which
may have been generated, used, stored, or disposed at the site. In contrast, interim status units were only
required to monitor for those hazardous wastes listed in Appendix VII of 40 CFR Part 261, a considerably
smaller list. On March 19, 1987, EPA published a final regulation amending the interim status
requirements for closure of hazardous waste surface impoundments (52 FR 8704) to conform to those
requirements already in existence for permitted surface impoundments (40 CFR §264.228). Both interim
status and permitted facilities are now required to sample for Appendix VIII constituents to demonsirate that
they have been removed (40 CFR 270.1(c)).
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Closure Triggers for Surface Impoundmenis. As discussed above, HSWA requires all surface
impoundments in existence on November 8, 1984, and qualified to operate under interim status, to retrofit
to meet the MTRs by November 8, 1988, obtain a variance from these requirements, or stop receiving,
treating, and disposing of hazardous wastes (HSWA Section 3005(j)). In addition, all units must comply
with the RCRA Subpart G closure standards, which trigger the closure requirements 30 days after final
receipt of hazardous waste or no later than one year after the date on which the unit received the most
recent volume of hazardous waste, if the unit is likely to receive additional hazardous waste (40 CFR
§§264.112(d)(2) and 265.112(d)(2)). However, closure may not begin until the closure plan has been
approved. Owners or operators of surface impoundments not meeting MTRs must either have their closure
plan approved and begin closure, or discontinue receiving hazardous waste and begin receiving non-hazardous
waste providing the surface impoundment meets the criteria for delayed closure discussed below.

Delayed Closure. EPA recently issued regulations (40 CFR §264.113) that allow surface
impoundments to delay closure following final receipt of hazardous waste in order to receive non-
hazardous waste (54 FR 33376). Owners and operators of surface impoundments that were forced to cease
receipt of hazardous waste on November 8, 1988, because they did not meet the MTR liner and leachate
collection system provisions, may also delay closure of these units under this rule. To be eligible to delay
closure under these new requirements, an owner or operator of such a surface impoundment must do the
following:

° Make several demonstrations and update facility plans as necessary to
reflect changes due to the receipt of non-hazardous waste;

® Submit a contingent corrective measures plan (to expedite corrective
action in the event of a release of hazardous constituents); and

® Submit and implement a plan for removing all hazardous liquids and all
sludges without impairing the integrity of the liner(s), if any are present.

The demonstrations, plan updates, and the contingent corrective action measures plan become a
part of the surface impoundment’s operating permit, and the unit must continue to operate in compliance
with RCRA Subtitle C requirements.

Egquivalency Demonstrations. Any interim status surface impoundment that received wastes after
July 26, 1982, and clean closed under Part 265 prior to March 19, 1987, must submit an "equivalency
demonstration” showing that the closure satisfies all the requirements specified for permitted facilities in
Part 264, even if the facility was otherwise subject to the interim status requirements.24 If clean closure
cannot be demonstrated, then a post-closure permit must be obtained for the unit. Information on how to
perform an equivalency demonstration is found in Section 4.2.3.4. EPA guidance on equivalency

2 EPA requires the equivalency demonstration for facilities closed prior to March 19, 1987, because
after that date the requirements for interim status facilities were made identical to those for permitted
facilities. Section 3005(i) of HSWA requires all surface impoundments that received wastes after July 26,
1982, to comply with the ground-water monitoring, unsaturated zone monitoring, and corrective action
requirements applicable to new unis.
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demonstrations is found in OSWER Policy Directive #9476.00-18, "Guidance on Demonstrating Equivalence
of Part 265 Clean Closure with Part 264 Requirements," May 12, 1989 (included as Appendix G).

4.2.2 Selecting Surface Impoundment Closure Options

It is up to the individual facility operator to decide which closure option to implement. Clean
closure is generally the preferred option because it eliminates the need for post-closure care; however,
there are cases in which clean closure either may be technically or economically infeasible or impractical.
Some factors which should be considered when selecting a closure option are listed in Exhibit 4.2-3.

In general, clean closure is most appropriate at relatively small impoundments where contaminant
migration has been found to be minimal. Clean closure is also a good option when:

o The waste in the unit may be removed easily and treated for final disposal
at a relatively low cost;

® The waste is generating gases that cannot be economically controlied;

e The foundation of the surface impoundment is in poor condition and
requires costly repair; or

e Liners have been damaged beyond repair, yet extensive migration of
leachate has not occurred.

Surface impoundments with ground water contamination remaining at closure are not allowed to clean
close. To the extent that the ground water can be remediated to acceptable levels during the closure
period, it may be possible to certify clean closure. However, if contamination has been detected in the
unit’s Subpart F ground-water monitoring system, the unit is subject 1o corrective action under 40 CFR
§264.100. In that case, closure and corrective action activities must be coordinated. If the unit has interim
status, it will be necessary to fully characterize the nature and extent of any contamination in the Part B
permit application under 40 CFR §270.14(c). Clean closure is also not usually an option at large surface
impoundments, due to the sheer volume of material 10 be removed, and units in which the physical and/or
chemical characteristics of the waste preclude or limit treatment or stabilization. Because hazardous
wastes excavated during clean closures are subject to the LDRs, the cost of treatment to BDAT may be an
important consideration when selecting clean closure verses landfill closure.
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The following section outlines the requirements and additional guidance on clean closure of
surface impoundments. Section 4.2.4 outlines the requirements and guidance pertaining to landfill closure
of surface impoundments.

4.2.3 Clean Closure of Surface Impoundments
The goal of clean closure is to remove or decontaminate all materials on-site that could
potentially lead to future contamination. The technical requirements for clean closure are found in 40

CFR §§264.228(a)(1) and 265.228(a)(1). Under these requirements, all waste residues, containment system
components, liners, subsoils, contaminated equipment, and structures must be decontaminated or removed from
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the site. These components must then be managed as hazardous waste unless specifically exempied under
40 CFR §261.3 (i.e., if they do not exhibit hazardous waste characteristics or they have been delisted).

The following is an overview of the required activities for owners or operators of surface
impoundments who plan to clean close their unit(s):

® Prepare closure plan (Section 4.2.3.1);
® Prepare contingent closure plan, if appropriate (Section 4.2.3.2);
® Conduct closure (i.e., remove or decontaminate all wastes, equipment,

etc.) (Section 4.2.3.3); and
® Demonstrate clean closure (Section 4.2.3.4).
The following sections provide guidance on how to properly perform each of these activities.
4.2.3.1 Preparing Surface Impoundment Clear Closure Plans

A wrritten closure plan is required for all closures, including clean closures. Exhibit 4.2-4
summarizes the information requirements for a clean closure plan.

Establishment of Contamination Cleanup Targets. The closure plan must include a listing of the
exposure limits for all hazardous constituents which may have been generated, used, stored, or disposed at
the unit. These constituents include, but are not limited to, those listed in 40 CFR Part 261, Appendix
VIIL. The exposure limits will be used as standards at the time of closure for assessing whether or not
removal and decontamination activities are complete. The exposure limits chosen in the plan for the
hazardous component of a mixed waste should be an EPA recommended limit if one exists. Exhibit 4.2-5
provides sources of information on EPA’s recommended exposure limits for hazardous constituents:
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Exhibit 4.2-4

SURFACE IMPOUNDMENT CLEAN CLOSURE PLAN SAMPLE OUTLINE

Section Elements
Facility Conditions ® Facility location and size;
Topographic map;
® List of other hazardous waste
management units and wastes handled in
each;
® Hydrogeological information;

Surface impoundment
description (volume, size, type of
liner system, eic.);

o Description of past releases and
corrective measures taken;

e References to other environmental
permits; and

® Anticipated waivers or exemptions.

Inventory and Decontamination ® Estimates of inventory to be removed;

Procedures for handling removed
inventory;

® Procedures for decontamination or

disposal of equipment, rinsewater,
containment systems and soil; and

® Major radionuclides and their
concentrations.
Clean Closure Demonstration ® Listing of exposure limits for Appendix
VIII constituents;
® Background levels at the site; and
@ Description of the testing to determine if

liner, equipment, etc. are hazardous.

Ground-Water Monitoring ® Procedures for monitoring analysis; and
® Number, location, and frequency of
samples.
Security Systems ® General description.
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Exhibit 4.2-4 (Continued)

SURFACE IMPOUNDMENT CLEAN CLOSURE PLAN SAMPLE OUTLINE

Section Elements
Survey Plat ° Surveyed benchmarks.
Closure Certification ® Activities to be conducted; and
° Documentation.
Schedule of Closure ® Expected year of closure (only for

interim status facilities without approved
closure plans);

Time required for waste treatment,
removal, decontamination, and final
closure; and

Support for deadline extensions, if
applicable.

Source: OSWER Policy Directive No. 9476.00-5, "RCRA Guidance Manual for Subpart G Closure and
Post-Closure Care Standards and Subpart H Cost Estimating Requirements (Draft)".
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While the radioactive component of the waste is not subject to RCRA regulation, it may be
appropriate to address these contaminants in the closure plan. The cleanup of radioactive materials is
discussed later in this section. The application of chemical exposure limits and EPA risk assessment
guidelines require the establishment of intake assumptions, such as those presented in Exhibit 4.2-6.
Intake is the amount of substance taken into the body per unit body weight per unit time and is calculated
separately for each environmental medium, i.e., air, ground-water, surface water, and soil. Intakes for
each individual chemical exposure pathway are summed for each exposed population at risk, resulting in a
total oral exposure, total inhalation exposure, etc. The intake assumptions presented in Exhibit 4.2-6 may
be varied to incorporate site-specific conditions. The standard values presented assume 24-hour exposure
over the duration of contamination and therefore do not take into account reduced human activity at the
site. Additional guidance on intakes may be provided by the Exposure Assessment Group, Office of
Research and Development, U.S. EPA, Washington D.C., 20460.

If no EPA recommended limits exist for the contaminants of concern in the impoundment, the
owner or operator may wish to consider these additional options:

® Remove the constituent to background levels; or
® Submit toxicity data on the constituent using the procedures outlined in
the Toxic Substance Control Act to show that contaminants do not pose

a threat at the point of exposure; or

® Close the impoundment as a landfill.
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Exhibit 4.2-6

STANDARD INTAKE ASSUMPTIONSY

Environmental Medium Intake Assumption
Soil 0.1 g/day for 70 kg adult
0.2 g/day for 16 kg child
Ground-Water 2 liters/day for 70 kg adult
Surface Water 2 liters/day for 70 kg adult
Air 20 m? air/day for 70 kg adult
o As an example of how to apply the standard intake assumption, if contaminant concentration is 3

mg/liter in drinking water:
(3 mg/liter x 2 liters/day water consumption) + 70 kg body weight = 0.086 mg/kg/day intake

Source: OSWER Policy Directive #9502-00-60, "/RCRA Facility Investigation Guidance,” May 1989.
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Radiation Exposure Limits. Although not required by RCRA, DOE requires that external exposure
to the radioactive component of mixed waste from all environmental medium, plants, and animals not
exceed an effective dose equivalent of 25 mrem/year to any member of the public. The concentration of a
radionuclide may be determined by either direct methods or by indirect methods such as scaling factors
that relate the inferred concentration of one radionuclide to another that is measured, or radionuclide
accountability. Radiation standards and concentration guides applicable to DOE operations are found in
DOE 5480.11, Radiation Protection for Occupational Workers, December 21, 1988,

Wastes containing amounts of radionuclides below regulatory concern (BRC) may be disposed
without regard to radioactivity content (DOE 5820.24, Radioactive Waste Management, September 26,
1988). The NRC is developing a rule governing the disposal of radioactive waste determined to be below
regulatory concern. It is expected that such a rule may establish a risk or dose value that would represent
generic regulatory cut-off levels for radioactive wastes. If DOE does not adopt this rulemaking, this
requirement will not be applicable.

Establishing Background Concentrations. The subsoil at the facility should be sampled and analyzed
when the Part B application is prepared and the results should be included in the closure plan. The
results may later be used as target levels for demonstration of clean closure. Background levels must be
established for ground-water, soil, and surface water (if appropriate), and must reflect the natural or
existing local conditions unaffected by operations of the unit:

e Ground-Water Quality -- To establish background ground-water quality,

monitoring wells must be placed upgradient from the unit as provided in
40 CFR Parts 264 and 265, Subpart F. The wells should be located in an
area unaffected by the closing unit and of comparable subsurface strata.
The number of wells and samples to be collected is dependent upon the
particular site. However, a minimum of one year of data (quarterly
samples) must be collected. The use of clustered wells will help ensure
that a complete vertical profile of ground-water quality is obtained.

® Soil Quality -- Soil should also be sampled in an area unaffected by
operations at the impoundment to obtain accurate background levels.
Sampling should be performed at depths comparable to the depth of soil
directly below the surface impoundment.

o Surface Water Quality -- Background levels for surface waters need only be
established if there is a potential for surface water contaminant migration.
In those cases where it is needed, surface waters upgradient from the
surface impoundment should be sampled. The sampling should also be
located upstream from any surface-water run-off discharge points.

Owners or operators of interim status surface impoundments that received waste after July 26,
1982, and permitted surface impoundments, must comply with the permitted facility ground-water
monitoring requirements (40 CFR §§264.90 - 264.101) during the active life of the facility, including the
closure and post-closure periods. Guidance on data collection requirements and evaluation procedures are
found in OSWER Policy Directive 9950.1, "RCRA Ground-Water Monitoring Technical Enforcement Guidance
Document (TEGD)," September 1986,

4-38



If the impoundment contains mixed wastes, the monitoring program should also comply with the
requirements found in DOE 5484.1. Environmental, Safety, and Health Protection Information Reporting
Reqguirements, February 24, 1981, in addition 1o the Orders listed in Section 2.3. At a minimum, the
migration of radionuclides and impoundment subsidence should be monitored.

4.2.3.2 Contingent Closure and Posi-Closure Plans

Contingent closure plans, which describe how the impoundment will be closed as a landfill if clean
closure cannot be achieved, must be prepared for any permitted surface impoundment that was not
designed in accordance with the liner design standards specified in 40 CFR §264.221(a) or is not exempt
from them in accordance with 40 CFR §264.221(b).25 In addition, a post-closure plan describing 30
years of post-closure monitoring and maintenance activities is also required. Owners or operators of
interim status facilities are also encouraged to prepare contingent closure and post-closure plans, especially
if it appears that clean closure of the facility is not likely to be achieved. Contingent closure and post-
closure plans may also be required if the EPA Regional Administrator determines that a surface
impoundment not subject to the contingent plan requirement must be closed as a landfill. Surface
impoundments not meeting the November 8, 1988, deadline for retrofitting must have already submitted a
closure plan that included a contingent closure plan.

The following information should be included in contingent closure and post-closure plans:

® Final cover design: including engineering drawings, area covered, cover
characteristics, installation procedures, and erosion control procedures;

® Ground-water monitoring: including information on well installation,
types of analyses to be performed, and maintenance of equipment;

e Security systems: including a description of the existing system and any
proposed changes for the post-closure period;

® Closure schedule: including a milestone chart showing cover installation,
vegetation planting, and total time to complete closure; and

® Post-closure: including provisions for the kinds of monitoring and
maintenance activities that will be expected during the post-closure care

period.

Section 4.2.4 contains more information on closure and post-closure plans for landfill closure.

25 Under the liner design standards, storage impoundments are required to have a liner that allows
seepage into, but not out of, the liner during the life of the facility (e.g., synthetic liner). In addition, the
standards address the chemical characteristics of liners, liner strength and thickness, liner foundations, and
liner lateral extent.
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4.2.3.3 Implementing Clean Closure of Surface Impoundmenis

In order to properly clean close a surface impoundment, all wastes, waste residues, contaminated
containment system components (e.g., liners), contaminated subsoils, 2 and structures and equipment
contaminated with waste and leachate must be either removed or decontaminated.

All removed materials (e.g., liquids, sludges, etc.) must be managed as hazardous waste unless the
wastes have been delisted (specified in 40 CFR §261.3(d) and discussed in Section 2.1.2.4). In addition, if
these materials are mixed wastes, they must be managed in accordance with DOE 5280.24, Radioactive
Waste Management, September 26, 1988. In addition, if the waste to be removed and disposed is prohibited
from land disposal under the land disposal restrictions (LDRs), it must be treated by a method that meets
the treatment standards of 40 CFR §§268.40 to 268.44.

Liguids Removal. All free liquids must be removed from the impoundment. In general, the liquids
will be present in the upper layer of the impoundment above the waste solids and will have a relatively low
suspended solids content. There are several options available for the removal of free liquids, including
evaporation, underdrainage, and mechanical removal. The most common method is mechanical removal
by pumping. Evaporation is not often used due to the long drying times required. In general, sludges with
a solids content less than 8 to 10 percent are pumpable. In order to remove liquids with a solids content
greater than 8 to 10 percent, either additional liquid must be added to lower the solids content or the
sludge must be dewatered in place. The specific type of pump chosen for the operation is dependent on
the physical and chemical characteristics of the waste.

Another common technique for liquids removal is evaporative drying with gravitational or vacuum
assisted drainage or with progressive trenching. Other methods of liquids removal include filtration (using
either a filter press or pressure filter), centrifuging, and thermal drying. Detailed guidance on dewatering
and equipment selection and costs is provided in EPA/625/6-85/006, "Handbook on Remedial Actions at
Waste Disposal Sites,” October 1985.

Sludge Removal. Sludge removal should begin before removal of the liner to ensure that the liner’s
integrity is maintained and to minimize leakage of waste or leachate. The sludge may either be removed
in its wet form or air dried first and then removed. The dry method requires that the sediment be air
dried and then excavated. Although this method requires more time, it minimizes the amount of waste
that vltimately requires disposal. The drying process may be shortened by plowing, disking, or using a
similar method.

The most common method of excavating the wastes is by mechanical means. Excavation of the
wastes can be accomplished using a crane (with attachments such as a clam shell bucket), backhoe, or
bulldozer. A crane or backhoe should be used to remove plastic or semisolid sediments and a bulldozer
can be used to break down any solidified materials prior to excavation. To prevent the generation of dust
during waste removal, water sprays should be used. The selection of equipment is again dependent on the

ZEPA interprets "soils” to include both unsaturated soils and soils containing ground water. For this
reason, a clean closure must include consideration of potential ground-water contamination under both
Parts 264 and 265 (53 FR 8705 and 53 FR 9944).
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waste materials; however, detajled guidance on the selection of equipment for sludge removal is provided
in Section 7.1 of EPA/625/6-85/006, "Handbook on Remedial Actions at Waste Disposal Sites,” October 1985,

The sludge must be disposed in a manner consistent with RCRA requirements. Contaminated
studges are subject to the land disposal restrictions program discussed in Section 2.1.4.

Liner Removal. The impoundment liner should be removed following waste removal and before
removal of any subsoils to minimize the potential for additional contamination of the subsoil. Normal
excavation methods can be used to remove liners made of clay and soil. However, concrete or gunnite
liners should first be broken up and then removed. Flexible membrane liners should be removed in small
subsections, in a similar manner in which they were installed. Detailed gnidance on liner removal is
provided in EPA/SW-873, "Closure of Hazardous Waste Surface Impoundments,” 1982.

Soils Removal. Following removal of the liner, soils underlying the surface impoundment must be
tested to determine the extent of contamination. Any soils which have been determined to contain
contaminants in excess of the exposure limits specified in the closure plan must be removed. The soil
should be removed in layers and sampling conducied following removal of each layer. This procedure will
help minimize the amount of soil removed. Excavation should be completed as quickly as possible to
reduce the probability of rain transporting contaminants through the unsaturated zone.

Equipment Decontamination. The regulations require owners or operators of surface impoundments
to decontaminate all equipment, tools, supplies, etc., involved in operating, maintaining, and closing the
unit. Guidance on procedures for equipment decontamination are provided in EPA/600/2-85/028, "Guide
Jor Decontaminating Buildings, Structures, and Equipment at Superfund Sites,” 1985.

4.2.3.4 Demonstrating Clean Closure (40 CFR 270.1)

‘g;;;uﬁqmg W
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Ground-Water Pathway. To demonstrate clean closure with respect to the ground-water pathway,
the following actions must be taken:

® Remove contaminated soil and saturated subsoils to demonstrate that
constituent levels in ground water do not exceed EPA-established chronic
health levels (based on Reference Dose (RfD) or Carcinogenic Slope
Factor (CSF) values); and

® Show that residual contaminant levels remaining in the soil will not
contribute to any future contamination of ground water by showing that
levels of constituents found in leachate are not above the EPA-
established exposure levels. Levels of constituents in leachate may be
estimated based on known characteristics of the waste constituents or
determined by the results of actual soil leaching tests.

Direct Contact Pathway. To demonstrate clean closure with respect to the direct contact pathway,
contaminant levels in soils must be below levels established by EPA as acceptable for ingestion or dermal
contact. Soil core samples must be collected at random sampling points over the entire area of the unit.
Locations for the samples may be determined using two-dimensional random sampling. Total waste
constituent levels in soil should be used for this analysis.

Air Exposures. The analysis of potential air exposures should assess contaminants migrating from
the soils into the atmosphere. The demonstration should include:

® Emission calculations;
® Available monitoring data; and
® Safe inhalation levels based on EPA-established exposure levels.

Surface Water Exposures. The potential surface water exposure analysis should compare EPA-
established water quality standards and criteria (45 FR 79318, November 28, 1980) with the levels of
constituents that may leach from the residual contaminated soil. The surface water exposure analysis
should also consider existing surface water contaminant concentrations.

Clean Closure Equivalency Demonstrations. A special requirement applies to all surface
impoundments that received wastes after July 26, 1982, and certified clean closure under the Part 265
requirements prior to March 19, 1987. These units must submit an equivalency demonstration, which
demonstrates that the closure satisfies all the requirements specified for permitted facilities in Part 264,
even if the facility has operated under, and is otherwise subject to, the Part 265 interim status
requirements. 40 CFR Sections 270.1(c)(5) and (6) outline the procedures for determining if the closure
met Part 264 standards. Clean closure may be demonstrated in one of the following ways:

® If the owner or operator submitted a Part B application for a post-closure

permit, he can request a determination based upon the information
contained in the application; or
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® If the owner or operator has not submitted a Part B application for a
post-closure permit, he may petition the Regional Administrator for a
determination of equivalency. The petition must include all the data
necessary to demonstrate that closure by the removal or decontamination
standards in §264.228 were met or that the unit closed under State
requirements that are at least as stringent as §264.228.

The owner or operator will be notified within 90 days of the submission as to whether or not the
demonstration has been approved (40 CFR §270.1). If upon review of the equivalency demonstration,
EPA determines that the closure does not meet the Part 264 standards, a post-closure permit application
addressing all applicable Part 264 requirements (including ground-water monitoring, corrective action, and
post-closure care) must be submitted (see section 4.2.4 on landfill closure of surface impoundments for
guidance on post-closure permits and procedures). Additional information in support of the equivalency
demonstration may be submitted to the Regional Administrator along with a request that the
demonstration be reevaluated. This request must be submitted within 30 days of receipt of a notice of
denial by the Regional Administrator. A final determination will be provided within 60 days of a second
submittal.

EPA guidance on equivalency demonstrations is provided in OSWER Policy Directive #9476.00-18,
"Guidance on Demonstrating Equivalence of Part 265 Clean Closure With Part 264 Requirements,” May 12,
1989 (see Appendix G). If clean closure cannot be demonstrated, the unit must be closed as a landfill and
a post-closure permit must be obtained for the unit (see Section 4.2.4).

4.2.4 Lendfill Closure of Surface Impoundments

The requirements for landfill closure of surface impoundments are found in 40 CFR
§§264.228(a)(2),(b); 265.228(a)(2),(b); and 265.310 (requirements for closure of interim status hazardous
waste landfills). The EPA has established a combination of design and operational requirements with the
purpose of minimizing leachate generation and the potential migration of contaminants into the
environment. Under these requirements, all liquid wastes must be either removed or solidified and the
remaining wastes stabilized. The regulations specify that a final cover must be installed that meets the
following specifications:

® Provide long-term minimization of the migration of liquids through the
closed impoundment;

® Function with minimum maintenance;
® Promote drainage and minimize erosion or abrasion of the final cover;
e Accommodate settling and subsidence so that the cover’s integrity is

maintained; and

® Have a permeability less than or equal to the permeability of any bottom
liner system or natural subsoils present.
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In addition, closure of a surface impoundment as a landfill requires 30 years of post-closure care during
which the unit is monitored and maintained to ensure that no additional contamination occurs.

Following is an overview of the required activities for owners or operators of surface
impoundments who plan to close their unit(s) as a landfill:

® Prepare closure plan (Section 4.2.4.1);
® Prepare post-closure plan (Section 4.2.4.2);
® Conduct closure (i.e., eliminate free liquids, stabilize wastes, and install a

final cover) (Section 4.2.4.3); and

e Conduct post-closure care (Section 4.2.4.4).

4.2.4.1 Preparing Landfill Closure Plans

A written closure plan is required for closure, as described in Chapter 3 of this manual. An
outline of a sample closure plan for a surface impoundment closing as a landfill is presented in Exhibit
4.2-8. As indicated in the exhibit, the closure plan should include detailed information on how free liquids
will be removed or solidified and how the remaining wastes will be stabilized. Analysis should also be
provided in the plan that demonstrates that the selected stabilization method will provide adequate
support for the final cover. Representative samples of the waste should be stabilized using the planned
method and analyzed to determine its bearing strength (the strength of the stabilized waste can be
determined using ASTM method D21166-66, the U.S. Army’s method specified in "Engineering and Design -
Laboratory Soils Testing, Appendix VIL" (EM 1110-2-1906), or an equivalent method).

Additional information related to the design of the final cover should be discussed in the closure
plan:

® If the EPA’s recommended cover design (see Section 4.2.4.3) is not used,
data demonstrating that the proposed design provides equivalent, or
more, protection against infiltration than the EPA design must be
provided. EPA suggests that the HELP model be used for this
demonstration ("User’s Guide for the Hydrologic Evaluation of Landjfill
Performance (HELP) Model," EPA 530 SW 84009);

® Data demonstrating that the proposed design will not result in erosion of
the cover. Guidance on appropriate slopes is found in EPA’s "Technical
Guidance Document: Final Covers on Hazardous Waste Landfills and
Surface Impoundments,” July 1989. A description of the types of material
to be used in the drainage layer of the final cover and its permeability,
the potential for clogging, and the direction of drainage should also be
included;
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Exhibit 4.2-8

LANDFILL CLOSURE PLAN SAMPLE OUTLINE FOR SURFACE IMPOUNDMENTS

Section

Elements

Facility Conditions

Removal of Inventory

Facility Decontamination

Waste Stabilization

Final Cever Design

Facility description;

Surface impoundment description;
Hydrogeological conditions;
References to other environmental
permits; and

Anticipated waivers or exemptions.

Estimation of maximum waste volume
and

Detailed information on how free liquids
will be removed/solidified.

Procedures for handling,
decontamination and/or disposal of other
removed inventory (e.g., equipment and
contaminated soils).

Detailed plans describing how the wastes
will be treated/stabilized; and

Results from analyses demonstrating that
stabilized wastes provide sufficient
permanent support for the cover and
other loadings.

Engineering drawings;

Installation procedures;

If a design other than that suggested by
EPA is used, include engineering
calculations demonstrating that cover
will provide iong-term minimization of
the migration of liquids through the
closed impoundment and that infiltration
is equivalent to or less than cover design
provided by EPA; and
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Exhibit 4.2-8 (Continued)

LANDFILL CLOSURE PLAN SAMPLE OUTLINE FOR SURFACE IMPOUNDMENTS

Section Elements

Final Cover Design (Continued) ® Demonstration that cover will function
effectively with minimum maintenance.

Ground-Water Monitoring e Procedures for monitoring analysis; and
Number, location, and frequency of
samples.

Security Systems e General description.

Survey Plat ° Surveyed benchmarks.

Closure Certification ® Activities to be conducted and
Documentation.

Schedule of Closure e Expected year of closure (only for

interim status facilities without approved
closure plans);

® Time required for waste treatment,
removal, decontamination, and final
closure; and

® Support for deadline extensions, if
applicable.

Source: OSWER Policy Directive No. 9476.00-5, "RCRA Guidance Manual for Subpart G Closure and
Post-Closure Care Standards and Subpart H Cost Estimating Requirements (Draft)".
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® Results from consolidation tests performed on soil samples. In addition,
data on potential settlement due to consolidation of the liner, foundation
soils, compression of the impounded waste material, and biological
oxidation of organics (See "Technical Screening Guide for CERCLA Soils
and Sludges," EPA 540/2-08-004, September 1988);

® Documentation showing that the permeability of the final cover is less
than or equal to the permeability of the bottom liner system; and

® Information on the effects of extreme temperatures on the proposed
cover.

4.2.4.2 Preparing Post-Closure Plans

Owners or operators of surface impoundments that are closed as landfills are required to conduct
post-closure care for 30 years after closure and must comply with all post-closure procedural requirements
contained in 40 CFR §§264.117 through 264.120 for permitted facilities and 40 CFR §§265.117 through
265.120 for interim status facilities, including maintenance and monitoring throughout the post-closure
care period. The EPA Regional Administrator has the authority to extend or reduce the period for post-
closure care on a case-by-case basis.

Provisions for the kinds of monitoring and maintenance activities that reasonably can be expected
during the post-closure care period must be specified in a post-closure plan, which must be included in the
Part B application. The plan must include a description of all planned monitoring activities and the
frequency, including the following information (40 CFR §264.118(b)):

° Frequency and scope of inspections;

e Procedures for making repairs to the cover;

® Procedure for leachate collection, removal, and treatment;

e Frequency of sampling and monitoring;

® Maintenance of monitoring systems; and

® Name, address, and phone number of contact person during the post-

closure period.

Further guidance is provided in EPA/SW-867, "Evaluating Cover Systems for Solid and Hazardous
Waste."
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4.2.4.3 Implementing Landfill Closure of Surface Impoundments

Elimination of Free Liquids. When closing a surface impoundment as a landfill, first eliminate all
free liquids from the unit by either removing or solidifying them in order to minimize future leachate
migration. Liquids removal is important for landfill closure because free liquids will not adequately
support a final cover. Methods for liquids removal are discussed in Section 4.2.3.3. Additional liquids
removal methods include mechanical dewatering using a filter press and thermal drying. The advantage of
thermal drying over dewatering is that no filtrate is produced; however, the process is energy-intensive and
problems related to air emissions may result. Further guidance is provided in "Guidelines for
Dewatering/Densifying Confined Dredged Material," U.S. Waterways Experiment Station Technical Report DS-
78-11

In order to improve the stability of the radioactive component of the mixed waste, DOE requires
the liquid wastes to be converted into a form that contains as little freestanding and noncorrosive liquid as
is reasonably achievable (DOE 5820.24, Radioactive Waste Management, September 26, 1988). Specifically,
liquids cannot exceed 1 percent of the waste volume when the waste is in a disposal container, or 0.5
percent of the volume of the waste processed to a stable form.

Stabilization of Wastes. All remaining wastes and waste residues in the impoundment must be
stabilized. The stabilized material must be strong enough to support the final cover and must be able to
immobilize contaminants. Problems may occur if the final cover settles differentially over the unit,
creating channels through which liquids can enter the unit. This may eventually lead to leaching of the
waste constituents into the ground water. The stabilization method chosen should be determined by
testing. Testing is needed because the effectiveness of any one method is dependent on several factors,
including the thickness of the waste residues; anticipated load; climate; leachability of waste constituents;
site geology; and final cover design. Stabilization methods include the following:

® Portland-cement based process -- The most common method used for
stabilization is the Portland-cement based process. Portland cement is
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composed of a combination of calcium silicates, calcium aluminates, and
calcium ferro-aluminates, which hydrate and harden when mixed with
water. The resulting material incorporates the waste into a solidified
mass. Cement is added to the waste in a ratio ranging from 0.2:1 to 1:1.
Portland cement is effective in solidifying most organic and inorganic
solids; however, it has not been found to be effective for binding sludges
containing more than 20 percent organic liquids. Although it is less
costly to perform stabilization in the unit itself, the process is usually
more effective when the wastes are removed to allow for more thorough
mixing.

Portland cement treatment has been estimated to result in up to a 100
percent increase in volume, depending on the initial solids content of the
waste material. Therefore, the additional volume required for
containment should be examined when considering this process.

® Biological pre-treatment -- Units containing a large portion of organic
materials may require biological pretreatment (e.g., land treatment and
composting) to reduce the organic content of the wastes prior to
stabilization. Biological pretreatment; however, may add an additional
few weeks, or even months, 10 the closure process.

e Pozzolonic materials -- Portland cement is often used in combination with
a pozzolonic material, such as cement kiln flyash or flyash from fossil fuel
power plants. Other materials such as clay, gypsum, sodium silicate, or
calcium chloride may be added to control the setting reaction or to
produce a residual with special characteristics. The addition of bentonite
clay or the use of excess flyash can produce a soil-like residual which can
easily be handled with conventional earth moving equipment.

o Other methods -- Other stabilization techniques include thermoplastic
methods, organic polymer, surface encapsulation, and vitrification.

Guidance on stabilization technologies is found in EPA’s "Guide to the Disposal of Chemically
Stabilized and Solidified Waste,” SW-872 (September 1982).

Final Cover. The surface impoundment must be covered with a final cover to provide long term
minimization of precipitation and run-off into the closed impoundment (the standards for final covers are
discussed in detail in Section 4.1.2.2). Before construction of the cover can begin, the wastes must be
tested to verify that solidification and compaction are complete. If the wastes are likely to emit gases, it is
advisable to install a gas venting system in the waste layer at this time to prevent future build up of
pressure under the final cover. In addition, a foundation of backfill should be placed on the waste surface
before construction to provide support and a good working surface.

The cover requirements are performance standards which allow some flexibility in design. Final

covers for both interim status and permitted units must be designed with a permeability equal to or less
than the permeability of the bottom liner system or natural subsoils. This is to prevent the "bathtub
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effect,” i.e., liquid buildup and eventual overflow due to precipitation that enters the unit through the
cover but cannot escape through the bottom liner. In addition, covers which minimize erosion or abrasion
and can accommodate settling and subsidence are required (40 CFR §§264.228(2)(2) and 265.228(2)(2)).
Exhibit 4.2-10 outlines EPA’s recommended final cover design for surface impoundments closed as
landfills.

Exhiblt 4 2-1!3

EPA Recammaded Fmal C’over Dwign

- The ﬁnai cover requirements are. performance based allowing ﬂexibﬂlty m -
the design of the covar Although not requxred by regu auon, EPA gmdance
) {from 1

cover shoulﬁ be between thrée and five pements Ma?y'be composed
af vegetauon, gravei mulch ete. Thxs Iayer shouid be at teast 24 ’

*Low pemwabzhty layer © provx 'added backup ; zing
liguid mﬁitrauon of the xmponndment‘ This 1ayer of tke cover xs ‘

2 lower scnl (clay) iayer. The clay hner acts asa backup in the
event that the synthetic liner breaks. It should be a minimum of
~ two feet thick and have a maximum conductivity of 1 % 10"' :cm/sec
- The syntheuc membrane need only be 20-mil thxck - ‘

In the event that EPA’s recommended closure system does not meet the specific needs of a site, an
alternate design may be proposed. The design of the final cover must account for settlement and
subsidence of the waste in the impoundment which may affect the integrity of the final cover. EPA-600/2-
85/035 "Settlement and Cover Subsidence of Hazardous Waste Landfills" (1985) provides guidance on this
topic. In general, the final cover design should account for the total estimated settlement, including
consolidation of soils, foundation materials, the leachate collection system, and final cover.
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EPA also recoramends that a Construction Quality Assurance (CQA) program be implemented for
the purposes of ensuring that the final cover system meets all design criteria, plans, and specifications.
Technical guidance on CQA programs has been provided by the EPA and is available in EPA-530/SW-85-
021, "Construction Quality Assurance for Hazardous Waste Land Disposal Facilities, Public Comment
Document’ (1985).

Several guidance documents are available from the EPA on interpreting these requirements and
on the design of final covers, including:

e *"Technical Guidance Document: Final Covers on Hazardous Waste
Landfills and Surface Impoundments,” EPA/530-SW-89-047, July 1989.

® "Draft RCRA Guidance Document on Surface Impoundments Liner
Systems, Final Covers, and Freeboard Control,” July 1982; and

® "Evaluating Cover Systems for Solid and Hazardous Waste,” EPA# SW-
867, GPO# 055-000-00228-2. This manual provides a guide to examining
soil, topographical, and climatological data and recommends cover
evaluation procedures.

4.2.4.4 Post-Closure Care Activities for Landfill Closure of Surface Impoundments

The post-closure care period begins upon closure of each unit and is required for 30 years
thereafter, unless a different period is established by the Regional Administrator. Activities to be
performed during the post-closure care period include:

e Maintenance of the integrity and effectiveness of the final cover, including
making repairs to the cap as necessary to correct the effects of settling,
subsidence, erosion, or other events;

® Maintenance and monitoring of the leak detection and leachate collection
systems at permitted units, in cases where such systems are present;

® Maintenance and monitoring of the ground-water monitoring system and
comply with all other applicable requirements of 40 CFR Part 264
Subpart F for permitted facilities and interim status facilities that received
waste after July 26, 1982. At a minimum, the detection monitoring wells
must be capable of sampling specific conductance, total organic carbon,
total organic halogen, and other applicable waste constituents; and

® Prevention of erosion and other damage to the final cover from run-on
and run-off.

The frequency of monitoring and maintenance activities is dependent on the specific site
conditions, e.g., climate, waste type, soil, and vegetation.
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4.2.5 Additional RCRA Reguirements to Consider

In addition to the unit-specific closure requirements discussed in this section, the owner or
operator should also be aware of the following additional RCRA requirements.

o Corrective Action. Corrective action at facilities handling mixed waste may be required as a
part of, or concurrently with, closure activities. See Section 2.1.3.2 for a discussion of
corrective action requirements.

® Land Disposal Restrictions (LDRs). LDRs prohibit the land disposal of RCRA hazardous
wastes beyond certain statutory dates established by Congress in HSWA. Restricted
hazardous wastes and contaminated soils removed at closure are subject to LDRs. See
Section 2.1.4 for a discussion of the LDR program.

® Delisting. If the owner or operator of a facility is able to delist the hazardous component
of a mixed waste at closure, the waste is no longer subject to the requirements under
RCRA. The delisted material becomes a radioactive waste regulated solely by the DOE.
However, delisting a waste does not necessarily exempt the facility that handled the waste
from RCRA closure requirements. See Section 2.1.2.5 for a discussion of delisting
petitions.
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40 3 WASTE PILES

This section presents the requirements for closure and post-closure care of waste piles containing
hazardous and radioactive mixed wastes located at DOE facilities. According to 40 CFR §260.10, a hazardous
waste pile is defined as a non-containerized accumulation of solid, non-flowing hazardous waste that is used
for treatment or storage. The purpose of a waste pile is pot to intentionally dispose of wastes; waste piles are
used to accumulate waste before shipment, treatment, or disposal. Waste piles are generally small and are
often composed of a single material.

4.3.1 What Are the Closure Reguiremenis for Waste Piles?

Exhibit 4.3-1 presents an overview of the key closure requirements for waste piles and references to
where in this section more detailed information is provided.

' Séction 432 f: .

- Waste piles close nnder mterxm sm‘ms pnor ta"March 19 1987, must submn an

: ,quwalency demons ation” mdxcatmg that the closure satisfies Part 264 standards. *
clean closurc cannot be demonstrated ‘a past-closure pemut must be obtamed ‘

Section 4. 3 24

‘ fWaste pu&s that do nm comply wuh the & ﬁ'ble lmar eqmremems and are not exempt
_must prepare conrmgent closure and post«closure plans descnhmg haw 1he unit wul be

Sgction 4322

4.3.1.1 Stmswrory Reguirements
There are no specific statutory requirements addressing the closure of waste piles. The statutory

requirements for waste piles focus upon basic design and operating standards, which affect the applicable
requirements during the post-closure period, if post-closure care is required. RCRA Section 3005(i) requires
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that all interim status waste piles that received hazardous waste after July 26, 1982, comply with ground-water
monitoring and corrective action standards that apply to new facilities.

An overview of the relevant ground-water monitoring and corrective action requirements for closures
is located in Chapter 2 of this manual; ground-water monitoring and corrective action regulatory requirements
are found in 40 CFR Parts 264 and 265, Subpart F.

Section 3004(p) states, however, that the Regional Administrator can exempt a waste pile from the
preceding requirements if it:

® Does not receive or contain liquid waste and is designed and operated to
exclude run-off;

® Utilizes multiple leak detection systems during the entire active life of the
facility (including the closure and post-closure periods); and

® The Regional Administrator concludes that hazardous constituents will not
migrate outside of the facility before the post-closure monitoring period
ends.

4.3.1.2 Regulatory Requirements
The technical requirements pertaining to the closure of permitted and interim status waste piles are

found in 40 CFR §§264.258 and 265.258 respectively. Exhibit 4.3-2 describes the closure procedure for waste
piles.

[ce unper, eable cap over the. it and
Conduct 30 years of post-closure care, ¢
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These requirements are in addition to the general and procedural requirements found in Subpart G, which
are discussed in Chapter 3 of this manual.

Design Requirements. Both permitted and new units, replacement units, or lateral expansions of
existing interim status waste piles are required to meet certain design standards set forth in §264.251.
According to these standards a waste pile must have:

® A liner designed to prevent migration of wastes out of the pile into the soil,
ground-water, or surface water for the duration of the waste pile’s active life;

® A leachate collection and removal system;
® Run-on control and run-off management systems; and
® A wind dispersion control system, where appropriate.

Liner Requirements and Contingent Closure Plans. If a permitted waste pile does not comply with these
liner requirements and is not exempt because it is inside or similarly protected from precipitation (§264.250(c))
nor granted exempt status by the Regional Administrator (§264.251(b)), the owner or operator must prepare
both a contingent closure and post-closure plan describing how the waste pile will be closed. Owners or
operators of waste piles designed in accordance with the liner standards are not required to prepare contingent
plans. More information on contingent closure and post-closure plans can be found in Section 4.3.2.2.

Equivalency Demonstrations. Any interim status waste pile that received wastes after July 26, 1982, and
clean closed under Part 265 prior to March 19, 1987, must submit an "equivalency demonstration” showing that
the closure satisfies all the requirements specified for permitted facilities in Part 264, even if the facility was
otherwise subject to the interim status requirements. If clean closure cannot be demonstrated, then a post-
closure permit must be obtained for the unit. More information on equivalency demonstrations can be found
in Section 4.3.2.4.

4.3.2 Clean Closure of Waste Piles

In order to close a waste pile, clean closure must be attempted first. The goal of clean closure is to
remove or decontaminate all materials on-site that could potentially lead to future contamination. The
technical requirements for clean closure are found in 40 CFR §§264.258 and 265.258, and are roughly
equivalent under the current regulations for permitted and interim status facilities. Under these requirements,
all waste residues, containment system components, liners, subsoils, contaminated equipment, and structures
must be decontaminated or removed from the site. These components must then be managed as hazardous
waste unless specifically exempted under 40 CFR §261.3.

The following is an overview of the required clean closure activities for owners or operators of waste

piles:
e Prepare closure plan (Section 4.3.2.1);
® Prepare contingent closure and post-closure plans, if appropriate; (Section
4.3.2.2);
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® Conduct closure (Section 4.3.2.3); and

e Demonstrate clean closure (Section 4.3.2.4).

The following sections provide guidance on how to properly perform the activities listed above.
4.3.2.1 Preparing Waste Pile Clean Closure Plans

A wrritten closure plan for a waste piles must contain the general information required by 40 CFR
Parts 264 and 265, Subpart G, in addition to the technical information found in Subpart L. An outline for
a sample closure plan for a waste pile is presented in Exhibit 4.3-3.

Establishment of Contamination Cleanup Targets. The closure plan must include a listing of the
exposure limits for all hazardous constituents which may have been generated, used, stored, or disposed at the
unit. These constituents include, but are not limited to, those listed in 40 CFR Part 261, Appendix VIII. The
exposure limits will be used as standards at the time of closure for assessing whether or not removal and
decontamination activities are complete. The exposure limits chosen in the plan for the hazardous component
of the mixed waste should be an EPA recommended limit if one exists. While the radioactive component of
the waste is not subject to RCRA regulation, it may be appropriate in many cases to address these
contaminants in the closure plan.

If no EPA recommended limits exist for the contaminants of concern at a waste pile, other options
the owner or operator may wish to consider are:

e Remove the constituent 10 background levels; or

® Submit toxicity data on the constituent using the procedures outlined in the
Toxic Substance Control Act to show that contaminants do not pose a threat
at the point of exposure; or

° Close the waste pile as a landfill.

Radiation Exposure Limits. Although not required under RCRA, DOE requires that external exposure
to the radioactive component of low level mixed waste from all environmental medium, plants, and animals,
not exceed an effective dose equivalent of 25 mrem/year to any member of the public. The concentration of
a radionuclide may be determined by direct methods or by indirect methods such as the use of scaling factors
which relate the inferred concentration of one radionuclide to another that is measured, if there is reasonable
assurance that the indirect methods can be correlated with actual measurements. Radiation standards and
concentration guides applicable to DOE operations are found in DOE 5480.11, Radiation Protection for
Occupational Workers, December 21, 1988.
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Exhibit 4.3-3

WASTE PILE CLEAN CLOSURE PLAN SAMPLE OUTLINE

Section

Elements

Facility Conditions

Removal of Inventory

Facility Decontamination

Clean Closure Demonstration

Ground-Water & Menitoring Evaluation

Security Systems
Survey Plat

Closure Certification

Facility location and size;

Topographic map;

List of other hazardous waste management
units and wastes handled in each;
Hydrogeological information;

Waste pile description (number,

size, type of liner system, etc.);
References to other environmental
permits; and

Anticipated waivers or exemptions.

Estimates of inventory to be removed; and
Procedures for handling removed inventory.

Procedures for decontamination or
disposal of pad, liner, containment area,
equipment and soil;

Major radionuclides and their
concentrations; and

Procedures for leachate management.

Listing of exposure limits for Appendix
VIII constituents;

Background levels at the site; and
Description of the testing to determine if
liner, equipment, etc. are hazardous

Procedures for monitoring analysis; and
Number, location, and frequency of
samples.

General description.

Surveyed benchmarks.

Activities to be conducted; and
Documentation.
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Exhibit 4.3-3 (Continued)

WASTE PILE CLEAN CLOSURE PLAN SAMPLE OUTLINE

Section Elements
Schedule of Closure ® Expected year of closure (only for interim
status facilities without approved closure
plans);
o Time required for waste treatment,

removal, decontamination, and final
closure; and

® Support for deadline extensions, if
applicable.

Source: OSWER Policy Directive No. 9476.00-5, "RCRA Guidance Manual for Subpart G Closure and Post-
Closure Care Standards and Subpart H Cost Estimating Requirements (Draft)".



Wastes containing amounts of radionuclides below regulatory concern (BRC) may be disposed without
regard to radioactivity content (DOE 5820.24, Radioactive Waste Management, September 26, 1988). The NRC
is developing a rule governing the disposal of radioactive waste determined to be below regulatory concern.
It is expected that such a rule may establish a risk or dose value that would represent generic regulatory cut-off
levels for radioactive wastes. If DOE does not adopt this rulemaking, this requirement is not applicable.

The subsoil at the facility should be sampled and analyzed when the Part B application is prepared
and the results should be included in the closure plan. The results may later be used as target levels for
demonstration of clean closure. Background levels must be established for ground-water, soil, and surface
water (if appropriate), and must reflect the natural or existing local conditions unaffected by operations of the
unit,

If the waste pile contains mixed wastes, the monitoring program should also comply with the
requirements found in DOE 5484.1. Environmental, Safety, and Health Protection Information Reporting
Requirements, February 24, 198].

4.3.2.2 Preparing Contingent Closure and Post-Closure Plans

The owner or operator of any permitted waste pile that is not designed in accordance with the liner
design standards specified in §264.251(a), and is not protected from precipitation and therefore exempt under
§264.251(c), or has not been exempted by the Regional Administrator in accordance with §264.251(b), must
prepare a contingent closure plan. This plan describes how the waste pile will be closed as a landfill if clean
closure cannot be achieved. In addition, a contingent post-closure plan describing 30 years of post-closure
monitoring and maintenance activities is also required. Outlines for sample contingent closure and post-
closure plans for a waste pile are presented in Exhibit 4.3-4 and 4.3-5 respectively. Owners or operators of
interim status facilities without ground-water monitoring systems in place will be required to install such a
system at closure if post-closure care is required.

The owner or operator of a waste pile that complies with the liner design standards specified in
§264.251(a), or is exempt from them in accordance with §264.251(b) or §264.251(c), need not prepare a post-
closure plan unless clean closure cannot be achieved and the unit must be closed as a landfill. Note that a
revised closure plan will also be required (see Section 4.3.3.1).

4.3.2.3 Implementing Clean Closure of Waste Piles

In order to propetly clean close a waste pile, all wastes, waste residues, contaminated containment
system components (€.g., liners), contaminated subsoils, and structures and equipment contaminated with waste
and leachate must be either removed or decontaminated (Section 4.2.3.4 may be a useful reference).

All removed materials must be managed as hazardous waste unless the wastes has been delisted
(specified in 40 CFR §261.3(d) and discussed in Section 2.1.2.5). In addition, if these materials are mixed
wastes, they must be managed in accordance with DOE 5280.24, Radioactive Waste Management, September
26, 1988. Mixed wastes containing transuranic materials must be managed at the Waste Isolation Plant
(WIPP), unless the wastes do not meet acceptance criteria. Information on WIPP acceptance criteria is
provided in DOE 5820.24, Radioactive Waste Management, September 26, 1988,
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Exhibit 4.3-4

WASTE PILE CONTINGENT CLOSURE PLAN SAMPLE OUTLINE

Section Elements
Inventory Removal ® Estimates of inventory to be removed and
® Procedures for handling removed
inventory.
Facility Decontamination ® Procedures for decontamination or

disposal of pad, liner, containment area,
equipment, and soil.

Final Cover Design e Engineering drawings and area covered;
Cover characteristics (e.g., material
type, permeability, depth, slope,
drainage structures, and vegetation;
Installation procedures;

e Erosion control procedures; and
Procedures for soil stabilization.

Ground-Water Monitoring e Well installation;
® Types of analysis; and
e Equipment maintenance.
Security Systems ® General description and
° Description of proposed changes.
Survey Plat ® Surveyed benchmarks.
Closure Certification e Activities to be conducted and
® Documentation
Closure Schedule e Milestone chart showing closure cover

installation, vegetation planning,
and total time to complete closure.

Source: OSWER Policy Directive No. 9476.00-5, "RCRA Guidance Manual for Subpart G Closure and Post-
Closure Care Standards and Subpart H Cost Estimating Requirements (Draft)".
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Exhibit 4.3-5

WASTE PILE CONTINGENT POST-CLOSURE PLAN SAMPLE OUTLINE

Section Elements
Ground-Water Monitoring ® Number, location, and depth of
wells installed;
® Frequency of sampling; and
Types and procedures for
analyses.
Soil Monitoring ® Number and frequency of samples;
® Sampling procedures; and
o Types of analyses conducted.
Leachate Monitoring and Removal ° Frequency and procedures for monitoring;
® Estimated quantity of leachate;

Procedures for collection and removal of
leachate; and

® Leachate treatment and disposal
procedures.
Inspections e Frequency; and
e Scope.
Maintenance Activities ® Final cover;
® Monitoring systems; and
® Security systems.

Source: OSWER Policy Directive No. 9476.00-5, "RCRA Guidance Manual for Subpart G Closure and Post-
Closure Care Standards and Subpart H Cost Estimating Requirements (Draft)".
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Before disposing of any of the wastes in a landfill, injection well, or any other land disposal unit, the
owner or operator should determine if the wastes are prohibited from land disposal under the land disposal
restrictions (LDRs). If the waste is restricted from land disposal, it must be treated by a method that meets
the treatment standards of 40 CFR §§268.40 through 268.44.

Liner Removal. The waste pile liner should be removed following waste removal and before removal
of any subsoils to minimize the potential for additional contamination of the subsoil. Normal excavation
methods can be used to remove liners made of clay and soil. However, concrete or gunnite liners should first
be broken up and then removed. Flexible membrane liners should be removed in small subsections, in a
similar manner in which they were installed. Guidance on liner removal can be found in EPA/SW-873,
"Closure of Hazardous Waste Surface Impoundments,” 1982.

Soils Removal. Soils underlying the waste pile must be tested at this point to determine the extent of
contamination. Any soils which have been determined to contain contaminants in excess of the exposure limits
specified in the closure plan must be removed. The soil should be removed in layers and sampling conducted
following removal of each layer. This procedure will help minimize the amount of soil removed. Excavation
should be completed as quickly as possible to reduce the probability of rain transporting contaminants through
the unsaturated zone.

Equipment Decontamination. The regulations require owners or operators of waste piles to
decontaminate all equipment, tools, supplies, etc., involved in operating, maintaining, and closing the unit.
Guidance on procedures for equipment decontamination are provided in EPA/600/2-85/028, "Guide for
Decontaminating Buildings, Structures, and Equipment at Superfund Sites,” 1983.

4.3.2.4 Demonstrating Clean Closure

To demonstrate clean closure, the owner or operator must test the soil and ground water surrounding
the waste pile to document that the contaminants left in the subsoils will not impact the ground water, surface
water, or the atmosphere, in excess of the exposure limits specified in the facility’s approved closure plan.

Ground-Water Pathway. To make the demonstration of clean closure with respect to the ground-water
pathway, the following actions must be taken:

e Remove contaminated soil and saturated subsoils to demonstraie that
constituent levels in ground water do not exceed EPA-established chronic
health levels (based on RfD or CSF values); and

® Show that residual contaminant levels remaining in the soil will not
contribute to any future contamination of ground-water by showing that
levels of constituents found in leachate are not above the EPA-established
exposure levels. Levels of constituents in leachate may be estimated based
on known characteristics of the waste constituents or determined by the
results of actual soil leaching tests.

Direct Contact Pathway. To make the demonstration of clean closure with respect to the direct contact
pathway, demonstrate upon closure that contaminant levels in soils are less than levels established by EPA
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as acceptable for ingestion or dermal contact. Soil core samples must be collected at random sampling points
over the entire area of the unit.

Air Exposures. The analysis of potential air exposures should assess contaminants migrating from the
soils into the atmosphere. The demonstration should include:

e Emission calculations;
® Available monitoring data; and
® Safe inhalation levels based on EPA-established exposure levels.

Surface Water Exposures. The potential surface water exposure analysis should compare EPA-
established water quality standards and criteria (45 FR 79318, November 28, 1980) with the levels of
constituents that may leach from the residual contaminated soil. The surface water exposure analysis should
also consider existing surface water contaminant concentrations.

Preparing Equivalency Demonstrations. A special requirement applies to all waste piles that received
wastes after July 26, 1982, and certified clean closure under the Part 265 requirements prior to March 19, 1987.
These units must submit an equivalency demonstration, which demonstrates that closure satisfies all the
requirements specified for permitted facilities in Part 264, even if the facility has operated and is otherwise
subject to the Part 265 interim status requirements. Sections 270.1(c)(5)~(6) outline the procedures for
determining if the closure met Part 264 standards. Basically, clean closure may be demonstrated in one of the
following ways:

® If the facility has submitted a Part B application for a post-closure permit,
it is possible to request a determination based upon the information
contained in the application; or

® If the facility has not submitted a Part B application for a post-closure
permit, it is possible to petition the Regional Administrator for a
determination. The petition must include ali the data necessary to
demonstrate that closure by the removal or decontamination standards in
§264.228 were met or that the unit closed under State requirements that
meet or exceed §264.228.

The owner or operator will be notified within 90 days of submission as to whether or not the
demonstration has been approved (40 CFR §270.1). If upon review of the equivalency demonstration, EPA
determines that the closure does not meet the Part 264 standards, the facility will be required to submit a post-
closure permit application addressing all applicable Part 264 requirements, including ground-water monitoring,
corrective action, and post-closure care (see section on landfill closures for guidance on post-closure permits
and procedures). The facility may submit additional information to the Regional Administrator in support
of the equivalency demonstration along with a request that the demonstration be reevaluated. This request
must be submitted within 30 days of receipt of notice of denial by the Regional Administraior. A final
determination will be provided within 60 days of the second submittal.
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EPA guidance on equivalency demonstrations is provided in OSWER Policy Directive #9476.00-18,
*Guidance on Demonstrating Equivalence of Part 265 Clean Closure With Part 264 Requiremenis,” May 12, 1989,

If clean closure cannot be demonstrated or if after attempting to clean close a waste pile it becomes
apparent that clean closure is not practicable due to widespread contamination, the unit must be closed as a
landfill and a post-closure permit must be obtained for the unit (see Section 4.3.3).

4.3.3 Landfill Closure of Waste Piles

Waste piles without liners are likely to require landfill closure because of the probable contamination
of large amounts of subsoil. Waste piles that have liners installed in accordance with 40 CFR §264.251 that
later fail, may have contaminated underlying ground water and would also require landfill closure. The
following is an overview of the required activities for owners or operators of waste piles who, after first
attempting clean closure, must close their unit(s) as a landfill:

e Revise closure plan (Section 4.3.3.1);

e Prepare post-closure plan (Section 4.3.3.2);
® Conduct closure (Section 4.3.3.3); and

® Conduct post-closure care (Section 4.3.3.4).

4.3.3.1 Preparing Landfill Closure Plans at Waste piles

A wrritten plan for a landfill closure of a waste pile will contain much of the same information as did
the original clean closure plan. Some revisions to take into account the elements particular to landfill closure
will also be required. Moreover, the revised closure plan will be essentially the same as the contingent closure
plan required for waste pile units with substandard liners, if such a plan was required (see Exhibit 4.3-4). Thus
the revised closure plan of a waste pile that requires landfill closure need not involve an excessive amount of
work.

4.3.3.2 Landfill Closure Post-Closure Plan Reguirements

Owmers or operators of waste piles which are closed as landfills are required to conduct post-closure
care for 30 years after closure and must comply with all post-closure procedural requirements contained in
40 CFR §§264.117 through 264.120, including maintenance and monitoring throughout the post-closure care
period. The EPA Regional Administrator has the authority to extend or reduce the period for post-closure
care on a case-by-case basis. Exhibit 4.3-6 outlines closure activities for waste piles closed as landfills.

As is the case for landfill closure plans, post-closure plans for waste piles closed as landfills will closely
resemble a contingent post-closure plan, if one was required (see Exhibit 4.3-5). However, because the
contingent closure plan would have been prepared much earlier (during the permit application process), it will
probably require some revision. Owners or operators of waste piles that met liner requirements or were
exempt, and were therefore not required to prepare a post-closure plan, must prepare such a plan if clean
closure was not practicable.



4.3.3.3 Reguired Activities for Landfill Closure

Exhlb t4.36 ;
Landﬁll Closure Actmtm

The three basic steps for landf;ii closure of a waste ;)ﬁe

. 'Remnve or demmanunate ali waste resxdues, contammated ,
equipment, subsoils, sic., in accordance with clean closure procednres
: Stabxhze subsoils if necessary;

e ,,I'nstall a final cover  over the remammg
contaminated subsoﬁs and o

Conduet poSt-c!osnre care.

Waste Removal. The requirements and procedures for removing waste from a waste pile are described
in Section 4.3.2.3. All wastes must be removed from a waste pile, even if the facility is eventually closed as
a landfill. If clean closure is not practicable, only contaminated subsoils can be left behind in the landfill.

Final Cover. The remaining contaminated subsoils in the waste pile must be covered with a final cover
to provide long term minimization of precipitation and run-off into the closed waste pile. The standards for
final covers are discussed in Section 4.1, Landfills. A list of EPA guidance documents on the design of final
covers can also be found in Section 4.1 of this manual. The purpose of the final cover is to:

® Minimize the long-term prospects of migration of liquids through the
landfill;

® Function with minimum maintenance;

e Promote drainage and minimize erosion and abrasion of the cover;

e Accommodate settling and subsidence; and

e Have a permeability less than or equal to the permeability of any bottom

liner or subsoils present.

Further guidance on final covers is provided in EPA/SW-867, "Evaluating Cover Systems for Solid and
Hazardous Waste.”

Alternate cover designs are allowable as long as they account for settlement and subsidence of the

waste which may affect the integrity of the final cover. EPA-600/2-85/035 "Setilement and Cover Subsidence
of Hazardous Waste Landfills" (1985) provides guidance on this topic.
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EPA also recommends that a Construction Quality Assurance (CQA) program be implemented for
the purposes of ensuring that the final cover system meets all design criteria, plans, and specifications.
Technical guidance on CQA programs has been provided by the EPA and is available in EPA-530/SW-85-021,
"Construction Quality Assurance for Hazardous Waste Land Disposal Facilities, Public Comment Document’
(1985).

4.3.3.4 Post-Closure Care Reguirements for Landfill Closures

The post-closure care period is 30 years from the date of closure, unless a different period is
established by the Regional Administrator. Activities to be performed during the post-closure care period
include:

°® Maintenance of the integrity and effectiveness of the final cover, including
making repairs to the cap as necessary to correct the effects of settling,
subsidence, erosion, or other events;

® Permitted units are required to maintain and monitor the leak detection and
leachate collection systems, in cases where such systems are present;

® Maintenance and monitoring of the ground-water monitoring system and
comply with all other applicable requirements of 40 CFR Part 264 Subpart
F for permitted facilities and interim status facilities that received waste
after July 26, 1982. At a minimum, the detection monitoring wells must be
capable of sampling specific conductance, total organic carbon, total organic
halogen, and other applicable waste constituents. Note that if the waste pile
was an interim status facility, it is likely that the ground-water monitoring
system used will not satisfy these requirements. If this is the case, the
existing system must be upgraded or a new one installed. Technical
guidance on ground-water monitoring can be found in OSWER 9950.1,
"RCRA Ground-Water Monitoring Technical Enforcement Guidance Document,
September 1986."

® Prevention of erosion and other damage to the final cover from run-on and
run-off.

All other generic Subpart G closure and post-closure care requirements also apply to the closure of
interim and permitted waste piles and are discussed in Chapter 3.

4.3.4 Additional RCRA Requirements to Consider

In addition to the unit-specific closure requirements discussed in this section, the owner or operator
should also be aware of the following additional RCRA requirements.

® Corrective Action. Corrective action at facilities handling mixed waste may be required as a

part of, or concurrently with, closure activities. See Section 2.1.3.2 for a discussion of
corrective action requirements.
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Land Disposal Restrictions (LDRs). LDRs prohibit the land disposal of RCRA hazardous
wastes beyond certain statutory dates established by Congress in HSWA. Restricted
hazardous wastes and contaminated soils removed at closure are subject to LDRs. See
Section 2.1.4 for a discussion of the LDR program.

Delisting. If the owner or operator of a facility is able to delist the hazardous component of
a mixed waste at closure, the waste is no longer subject to the requirements under RCRA.
The delisted material becomes a radioactive waste regulated solely by the DOE. However,
delisting a waste does not necessarily exempt the facility that handled the waste from RCRA
closure requirements. See Section 2.1.2.5 for a discussion of delisting petitions.
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404 LAND TREATMENT

This section presents the requirements for closure and post-closure care of land treatment facilities
treating hazardous and mixed wastes located at DOE facilities. A land treatment facility is defined in 40 CFR
§260.10 as, a facility or part of a facility at which hazardous waste is applied onto or incorporated into the soil
surface. The portion of a land treatment facility within which the hazardous constituents are degraded,
transformed, or immobilized is known as the treatment zone. 40 CFR §264.271(c) states that the maximum
depth of the treatment zone must be no more than five feet from the initial soil surface and no less than three
feet above the seasonal high water table,

Land treatment facilities differ from other land disposal facilities in that they are not designed to
minimize liquid release to ground water (e.g., through the use of liners). Instead, they are open systems that
allow liquids to move out of the facility. Facilities designed primarily for the purposes of dewatering without
treatment are not land treatment facilities but are considered surface impoundments (see Section 4.2).

4.4.1 What Are the Closure Requirements for Land Treatment Facilities?

Exhibit 4.4-1 provides an overview of the key closure requirements for land treatment facilities and
references to where in this section more detailed information is provided.

. hazardc ué coasmnents
A ,Owncrs nr operators
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4.4.1.1 Statutory Reguirements

RCRA section 3005(i) states that all interim status land treatment facilities that received hazardous
waste after July 26, 1982, shall be subject to ground-water monitoring, corrective action, and unsaturated zone
monitoring standards that apply to new facilities under Section 3004. Chapter 2 of this manual provides an
overview of the RCRA ground-water monitoring and corrective action requirements found in Subpart F of
40 CFR Parts 264 and 265.

In addition to monitoring the upper aquifer in accordance with Subpart F, owners or operators of land
treatment facilities must also conduct unsaturated (vadose) zone monitoring. Unsaturated zone monitoring
requires the operator to sample the soil and soil-pore liquid to determine whether hazardous constituents are
migrating from the treatment zone. For permitted facilities and those interim status facilities that received
waste after July 26, 1982, the hazardous constituents which are io be monitored are those identified in
Appendix IX of 40 CFR Part 264 that are reasonably expected to be in, or derived from, waste placed in the
land treatment facility. The technical requirements for unsaturated zone monitoring can be found in 40 CFR
§§264.278 and 265.278.

4.4.1.2 Regulatory Requirements

The technical requirements pertaining to the closure and post-closure of permitted and interim status
land treatment facilities are found in Subpart M of Parts 264 and 265 respectively. Closure and post-closure
care requirements for interim status facilities are considerably less stringent than those for permitted facilities,
These requirements must be met along with the procedural requirements found in Subpart G, which are
discussed in Chapter 3 of this manual.

The following is a summary of the principle regulatory requirements for closure and post-closure care
of land treatment facilities:

Closure requirements for permitted land treatment facilities (40 CFR §264.280). At closure, the owner
or operator must do the following:

e Cease application of wastes to the treatment zone;

e Continue all operations necessary to maximize degradation, transformation,
or immobilization of hazardous constituents;

@ Maintain ruon-on and run-off control systems;

e Control wind dispersion;

e Comply with food-chain crop restrictions;

® Continue unsaturated zone monitoring; and

e Establish and maintain a protective vegetative cover.
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For a permitted facility, post-closure care terminates (or need not even begin) if the owner or operator
can demonstrate that concentrations of hazardous constituents in the treatment zone soil do not exceed
background levels by a statistically significant amount,

Closure requirements for interim status land treatment facilities (40 CFR $265.280). At closure, the
owner or operator must attempt to control the migration of hazardous constituents or hazardous waste into
ground water, surface water or air, and must also comply with food-chain crop restrictions. To achieve these
objectives, the owner or operator must consider the following methods:

e Removal of contaminated soils;
° Instaliation of a final cover; and
° Ground-water monitoring.

In addition, owners or operators of interim status land treatment facilities must do the following:

e Continue unsaturated zone monitoring;
e Maintain run-off and run-on control systems; and
e Control wind dispersion of particulate matter.

Post-closure care at interim status facilities lasts for 30 years unless the Regional Administrator
approves a shorter period.

4.4.2 Closure of Land Treatment Facilities

Closure of land treatment facilities is somewhat unique because the required activities are a
continuation of those conducted during the active life of the facility, except that wastes are no longer applied
to the treatment zone. And while the regulatory requirements for interim status facilities are less stringent,
the closure activities conducted at both permitted and interim status facilities are similar.

The following is an overview of the required activities for owners or operators of land treatment
facilities when they close their facility(s):

® Prepare closure plan (Section 4.4.2.1)

® Prepare post-closure plan (Section 4.4.2.2)
® Conduct closure (Section 4.4.2.3)

® Conduct post-closure care (Section 4.4.2.4)
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4.4.2.1 Preparing Land Treatment Facility Closure Plans

A written closure plan for a land treatment facility must contain the general information required by
40 CFR Parts 264 and 265 Subpart G, in addition to the technical information found in Subpart M. An
outline for a sample closure plan for a land treatment facility is presented in Exhibit 4.4-2.

4.4.2.2 Preparing Post-Closure Plans

A written post-closure plan for a land treatment facility must be prepared by the owner or operator,
even in the event that post-closure care at a permitted facility is later determined to be unnecessary. The post-
closure plan must contain the general information required by 40 CFR §§264.118 and 265.118 in addition to
the technical information found in §§264.280 and 265.280. An outline for a sample post-closure plan for a
land treatment facility is presented in Exhibit 4.4-3.

4.4.2.3 Implementing Land Treatment Facility Closure

The technical requirements for closure of permitted and interim status land treatment facilities are
located in 40 CFR §§264.280 and 265.280 respectively. The purpose of these requirements is to maximize the
degradation, transformation, and immobilization of hazardous constituents within the treatment zone and to
ensure that no migration of hazardous constituents occurs. Closing a land treatment facility involves the
following steps:

Continuation of degradation, transformation and immobilization. The owner or operator must maintain
the pH level of the soil; many hazardous metals are soluble at low pH levels and hazardous constituents in
solution can readily migrate out of the treatment zone. The moisture level in the treatment zone must also
be controlied to avoid migration of hazardous constituents. Because many hazardous wastes disposed of in
land treatment facilities are organic, and therefore subject to microbial degradation, the level of microbial
activity in the zone must be maintained and enhanced if possible through such measures as fertilization and
tilling.

Controlling run-off, run-on, and wind dispersion. The run-on control system must be capable of
preventing flow onto the treatment zone during peak discharge from at least a 25-year storm. The run-off
control system must be able to collect and control at least the water volume resulting from a 24-hour, 25-year
storm. The collection and holding facilities associated with these systems must be managed expeditiously to
maintain the capacity. Potential control measures for wind dispersion include: maintenance of proper soil
moisture, chemical soil stabilizing agents, and the establishment of a vegetative cover (see below).

Continuation of unsaturated zonme monitoring. The regulatory requirements for unsaturated zone
monitoring are located in 40 CFR §§264.278 and 265.278. The purpose of unsaturated zone monitoring is to
evaluate the success of the treatment. Unsaturated zone monitoring data are also used to make adjustments
to the treatment sysiem and to determine whether or not hazardous constituents are migrating from the
treatment zone.
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Exhibit 4.4-2

LAND TREATMENT CLOSURE PLAN SAMPLE OUTLINE

Section Elements
Facility Conditions ° Facility description;
Topographic map;

List of other hazardous waste
management facilities and wastes

handled in each;
® Land treatment system
description;
e Hydrogeological information;
® References to other environmental
permits; and
® Anticipated waivers and exemptions.
Inventory and Decontamination ® Estimates of maximum waste volume o be
placed on the land; and
® Procedures for handling, disposal, and/or
decontamination of other wastes and
equipment.
Continuation of Land Treatment Processes ® Procedures for continued degradation of
hazardous constituents;
e Procedures for controlling run-on and
run-off;
° Procedures for controlling wind dispersal;
® Procedures for complying with food-chain
crop restrictions; and
e Procedures for measuring the level of
hazardous constituents in the treatment
zone.
Ground-Water Monitoring @ Number, location, and depth of wells;
Frequency of sampling; and
® Types and procedures for analyses.
Soil Monitoring e Number and frequency of samples;
e Sampling procedures; and

Types of analyses conducted.
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Exhibit 4.4-2 (Continued)

LAND TREATMENT CLOSURE PLAN SAMPLE OUTLINE

Section Elements

Demonstration that Post-Closure

Care Not Required, if Applicable ® Data showing no statistical increase over
background levels in treatment zone; and
® Data showing no migration from

treatment zone.

Security Systems ° General description.

Survey Plat e Surveyed benchmarks.

Closure Certification ° Activities to be conducted and

e Documentation.

Closure Schedule ® Expected year of closure (only for interim
status facilities without approved closure
plans);

® Closure milestones; and
Support for deadline extensioms, if
applicable.

Source: OSWER Policy Directive No. 9476.00-5, "RCRA Guidance Manual for Subpart G Closure and Post-
Closure Care Standards and Subpart H Cost Estimating Requirements (Draft)".
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Exhibit 4.4-3

LAND TREATMENT POST-CLOSURE PLAN SAMPLE OUTLINE

Section

Elements

Continuation of Land Treatment Processes

Ground-Water Monitoring

Sofl Monitoring

Inspections

Maintenance Activities

Procedures for continued degradation of
hazardous constituents;

Procedures for controlling run-on and
Tun-off;

Procedures for controlling wind dispersal;
Procedures for complying with food-chain
crop restrictions; and

Procedures for measuring the level of
hazardous constituents in the treatment
zone.

Number, location, and depth of
wells;

Frequency of sampling; and
Types and procedures
analyses.

for

Number and frequency of samples;
Sampling procedures; and
Types of analyses conducted.

Frequency and
Scope.

Vegetative cover;
Monitoring systems; and
Security systems.

Source: OSWER Policy Directive No. 9476.00-5, "RCRA Guidance Manual for Subpart G Closure and Post-
Closure Care Standards and Subpart H Cost Estimating Requirements (Draft)".
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To determine if hazardous constituent migration has occurred, background levels must first be
established. Owners or operators of permitted facilities and interim status facilities that received waste after
July 26, 1982, must establish background levels for the hazardous constituents identified in Appendix VIII of
40 CFR Part 264 that are reasonably expected to be in, or derived from, waste placed into the treatment zone.
Background values for soil may be based on a one time sampling at a plot having similar characteristics to
those of the treatment zone, whereas background soil-pore liquid values must be based on at least quarterly
sampling for one year at a similar background plot.

Unsaturated zone monitoring below the treatment zone is conducted to determine if there has been
any statistically significant increase in the hazardous constituents in question. If an increase is detected, the
operator must notify the Regional Administrator within seven days. This notification must indicate which
constituents have shown a statistically significant increase.

The owner or operator of a permitted land treatment facility is not subject to post-closure care
requirements if he can prove that there has been no statistically significant increase above the background level
of hazardous constituents in the treatment zone. In addition, if the owner or operator can also prove that
hazardous constituents have not migrated beyond the treatment zone during the active life of the facility,
Subpart F ground-water monitoring requirements do not apply.

Additional information on unsaturated zone monitoring at land treatment facilities can be found in
"Permit Guidance Manual on Hazardous Waste Land Treatment Demonstrations,” Final Draft, July 1986, EPA-
530-SW-84-015.

Establishment of a protective vegetative cover. The vegetative cover must be designed to minimize liquid
migration, promote drainage while controlling erosion, minimize maintenance needs, account for potential
settlement and subsidence, have a permeability equal to or less than the permeability of the bottom liners or
natural subsoil, and account for freeze/thaw effects. The description in the closure plan must include the
name, species, and variety of cover crop; data indicating that the crop can survive and is adapted to the region
in which it is planted; and a description of the planting technique and required maintenance activities. The
vegetative cover must be capable of survival and growth without extensive maintenance. In addition, any crop
must comply with the food-chain restrictions contained in 40 CFR §8264.276 and 265.276 (see Section 4.4.2.5
for a discussion of these restrictions).

Additional guidance on final covers can be found in "Permit Applicants’ Guidance Manual for
Hazardous Waste Land Treatment, Storage, and Disposal Facilities, Final Draft, May 1984, EPA-530-SW-84-004
or "Covers on Hazardous Waste Landfills and Surface Impoundments, Technical Guidance Document, July 1989,
EPA-530-SW-89-047.

Soils Removal. The owner or operator may decide to address the closure objectives by removing all
contaminated soils. The soil should be removed in layers and sampling conducted following removal of each
layer. This procedure will help minimize the amount of soil removed. Excavation should be completed as
quickly as possible to reduce the probability of rain transporting contaminants through the unsaturated zone.

After closure procedures are complete, the owner or operator of the facility may have either an

independent qualified soil scientist or a registered professional engineer certify that the closure occurred in
accordance with the approved guidelines in the closure plan.
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4.4.2.4 Conducting Post-Closure Care

During the post-closure care period, owners or operators of permitted land treatment facilities must
continue all activities required during the closure period until the level of hazardous constituents in the
treatment zone no longer exceeds the background value of the constituents by a statistically significant amount.
40 CFR §264.280(d)(3) states that in determining whether a statistically significant increase has occurred, the
owner Or operator must compare existing constituent levels with background levels using statistical techniques
that provide "reasonable confidence” that the presence of such constituents will be identified.

The statistical procedure must be appropriate for the distribution of data used to establish background
values and provide a balance between failing to detect an existing hazardous constituent and falsely detecting
such a constituent when it is not present. The preamble to the July 26, 1982, Federal Register states that the
Student’s t-test protocol described in 40 CFR §264.97(h) should satisfy the reasonable confidence criteria if
the number of constituents is small.

If the owner or operator of a permitied land treatment facility cannot gain an exemption from post-
closure care requirements using the methods outlined above, he must continue all of the activities required
during the closure period. The only exception is that soil pore liquid monitoring can be terminated 90 days
after the last application of waste into the treatment zone, because the constituents detected by the soil pore
monitoring system are fast-moving and should migrate out of the treatment zone soon after waste application.

In addition to the general post-closure care requirements contained in 40 CFR §265.117, the owner
or operator must do the following:

e Continue unsaturated zone monitoring;
e Control wind dispersal; and
® Comply with food-chain crop restrictions (see below).

4.4.2.5 Food-Chain Crop Restrictions

Following closure, food-chain crops may not be grown in or on the treatment zone in order to prevent
the migration of hazardous constituents from the treatment zone into crops and animals, thereby jeopardizing
human health. The Regional Administrator may only grant an exemption from these requirements if the
owner or operator of the facility can demonsirate that hazardous constituents, other than cadmium;

® Will not be transferred to the food crops by plant uptake or contact, nor will
be ingested by food-chain animals; and

® Will not occur in greater concentrations than in or on the same crops in
untreated soil in the same region.

If cadmium is present in the wastes applied to the treatment zone, the owner or operator of the
facility must maintain the pH level so as to prevent the cadmium from going into solution. The technical
requirements for food-chain prohibitions for cadmium in land treatment facilities can be found in 40 CFR
§264.276.
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4.4.3 Additional RCRA Reguirements to Consider

In addition to the unit-specific closure requirements discussed in this section, the owner or operator
should also be aware of the following additional RCRA requirements.

Corrective Action. Corrective action at facilities handling mixed waste may be required as a
part of, or concurrently with, closure activities. See Section 2.1.3.2 for a discussion of
corrective action requirements.

Land Disposal Restrictions (LDRs). LDRs prohibit the land disposal of RCRA hazardous
wastes beyond certain statutory dates established by Congress in HSWA. Restricted
hazardous wastes and contaminated soils removed at closure are subject to LDRs. See
Section 2.1.4 for a discussion of the LDR program.

Delisting. If the owner or operator of a facility is able to delist the hazardous component of
a mixed waste at closure, the waste is no longer subject to the requirements under RCRA,
The delisted material becomes a radioactive waste regulated solely by the DOE. However,
delisting a waste does not necessarily exempt the facility that handled the waste from RCRA
closure requirements. See Section 2.1.2.5 for a discussion of delisting petitions.
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40 5 CONTAINER STORAGE AREAS

This section presents the requirements for closure of hazardous and radioactive mixed waste container
storage areas located at DOE facilities. A container is defined in 40 CFR §260.10 as any portable device in
which a material is stored, transported, treated, disposed of, or otherwise handled. Examples of containers
include 55-gallon drums or barrels. Closure of a container storage area does not refer to closure of the
individual containers, but rather to closure of the entire area in which the containers are stored.

Facilities that store hazardous or mixed wastes for greater than 90 days must store these hazardous
wastes in container storage areas that meet the design requirements of 40 CFR §264.175. Facilities that store
hazardous wastes in containers for 90 days or less (beginning the first day waste is accumulated) are only
subject to 40 CFR §§265.111 and 265.114, which address closure performance standards and decontamination
activities respectively.

4.5.1 What are the Closure Reguirements for Container Storage Areas?

Exhibit 4.5-1 provides an overview of the key closure requirements for container storage areas and
references to where in this section more detailed information is provided.

Because all wastes and containers mus ere are N0 post- -
© closure care requirements. | L s

4.5.1.1 Statusory Requirements

RCRA contains no specific requirements applicable to closure of container storage areas.

4.5.1.2 Regulatory Reguirements

The regulatory requirements for container storage areas at both interim status and permitted facilities
have remained unchanged since 1981. When the Subpart I regulations were promulgated on May 19, 1980,

no specific closure standards were promulgated for permitted or interim status container storage facilities.
In 1981 (46 FR 2831), EPA stated that the closure requirements found in Part 265, Subpart G, were applicable
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to interim status container storage facilities, but for purposes of clarification and to be consistent with the
existing closure requirements of tanks (Subpart J), the Agency promulgated a closure standard applicable to
permitted container storage areas in Part 264. EPA has not incorporated the same specific requirements in
Part 265 as of June 1990.

4.5.2 Closure of Container Storage Areas

The technical closure requirements pertaining to containers are found in 40 CFR §264.178. These
requirements only allow for the clean closure of container storage areas. The Subpart G procedural
requirements for closure of these units are discussed in Chapter 3 of this manual. Exhibit 4.5-2 outlines
closure requirements for container storage areas.

The following sections provide an overview of required closure activities applicable to owners or
operators of container storage areas:

° Prepare closure plan (Section 4.5.2.1);

® Conduct closure (i.e., remove or decontaminate all wastes, equipment, etc.)
(Section 4.5.2.2); and

e Demonstrate clean closure (Section 4.5.2.3).
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4.5.2.1 Preparing Closure Plans for Container Storage Areas

All container storage areas must have a written closure plan as described in Chapter 3 of this manual.
The closure plan must identify the steps necessary to perform closure of the container storage area at any time
during its active life. Exhibit 4.5-3 presents a sample outline of a closure plan for a container storage area.
For additional guidance see OSWER Policy Directive #9476.00-5, "RCRA (Resource Conservation and Recovery
Act) Guidance Manual for Subpart G Closure and Posi-Closure Care Standards and Subpart H Cost Estimating
Requirements.”

4.5.2.2 Implementing Closure az Container Storage Areas

In order to properly clean close a container area, hazardous wastes and residues must be removed,
and contaminated containment system components (e.g., bases, structures, and equipment), soils, and
subsoils,?’ must be either removed or decontaminated. See Section 4.2.3 of this manual which provides an
overview of the key activities required for clean closure.

With one exception (see discussion regarding "empty” containers below), all removed containers, liners,
bases, and other materials must be managed as hazardous waste unless the wastes have been delisted in
accordance with 40 CFR §§260.20 and 260.22, or the wastes do not exhibit any hazardous waste characteristics
(see Section 2.1.2 of this manual for a discussion of hazardous waste characteristics). In addition, if these
materials are mixed wastes, they must be managed in accordance with DOE 5280.24, Radioactive Waste
Management, September 26, 1988. Before disposing of any of the wastes in a landfill, injection well, or any
other land disposal unit, the owner or operator must determine if the wastes are prohibited from land disposal
under the land disposal restrictions (LDRs). If the waste is restricted from land disposal, it must be treated
by 2 method that meets the treatment standards of 40 CFR §§268.40 to 268.44.

27 The EPA interprets “soils” to include both unsaturated soils and soils containing ground-water. For
this reason, a clean closure must include consideration of potential ground-water contamination under both
Parts 264 and 265 (53 FR 8705 and 33 FR 9944).
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Exhibit 4.5-3

CONTAINER STORAGE CLOSURE PLAN SAMPLE OUTLINE

Section

Elements

Facility Description

Inventory Removal and Decontamination

Security Systems

Closare Certification

Schedule of Closure

Facility location and size;

Topographic map;

List of other hazardous waste management
units and wastes handled in each;
Hydrogeological information;
Description of container storage

area capacity and design;

Secondary containment systems.
References to other environmental
permits; and

Anticipated waivers or exemptions.

Estimates of maximum inventory (e.g.
number of drums) to be removed;
Procedures for removing inventory;
Procedures for decontamination or
disposal of pads, pallets, containment
systems and contaminated subsoils;

General description.

Activities to be conducted and
Documentation.

Expected year of closure (only for interim
status facilities without approved closure
plans);

Time required for waste removal, facility
decontamination, and final closure; and
Support for deadline extensioms, if
applicable.

Source: OSWER Policy Directive No. 9476.00-5, "RCRA Guidance Manual for Subpart G Closure and Post-

Closure Care Standards and Subpart H Cost Estimating Requirements (Drafi)".



Exhibit 4.5-4 is an overview of the key activities for implementing closure at container storage areas.
More detailed information on each of these activities immediately follows.

mmmsa' -

‘Implemntmg C?osure af C‘ontamer Starage Areas

Fouudauon{pad mmoval, and

ol of contaminated ,,: doll.

Inventory Management. Closure of container storage areas generally involves sending all drums and
their contents off-site. In some cases, however, the owner or operator may empty the drums, stabilize the
waste and handle it separately from the drums. Usually the drums are then reused or recycled.

Leaking containers, along with their remaining contents, are usually placed and enclosed within an
85-gallon salvage drum, instead of placing the remaining contents of the leaking container into a new drum.
To perform this operation, leaking containers are usually hoisted, making use of a drum lifter, and placed into
the salvage drum, which in turn is then sealed and loaded into a truck for transportation to a treatment,
storage, and/or disposal area. If free liquids remain in containers to be landfilled, they must first be solidified.
In this pretreatment method, an absorbent material is added to the containerized wastes. Any spills generated
during the container removal process must be cleaned up and managed as hazardous waste.

Disposing or Recycling of "Empty” Comtainers. According to 40 CFR §261.7 and §261.33(c), if a
hazardous waste, except a waste that is a compressed gas or identified as an acutely hazardous waste in 40 CFR
§§261.31, 261.32, or 261.33(e), is emptied from a container, the residue remaining in the container is not
considered a hazardous waste and is thus not subject to Subtitle C regulations if the following conditions hold:

® All wastes have been removed using such practices as pouring, pumping, aspirating,
etc.; and
® No more than 2.5 centimeters of residue remain on the bottom of the container or

inner liner; or
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® No more than three percent by weight of the total capacity of the container remains
in the container or inner liner if the container is less than or equal to 110 gallons in
size; or

® No more than 0.3 percent by weight of the total capacity of the container remains
in the container or inner liner if the container is greater than 110 gallons in size.

A container that held a hazardous waste in the form of a compressed gas is considered empty when
the pressure in the container approaches atmospheric.

A container that held an acutely hazardous waste is considered empty if one of the following
conditions hold:

e The container or inner liner has been triple rinsed; or

® The container or inner liner has been cleaned by another method shown by scientific
literature or tests conducted by the generator, to achieve equivalent removal; or

® The inner liner of the container that prevented contact of the hazardous waste with
the container has beer removed.

Decontamination. In the case of sumps, other collecting areas within the containment system, and
vnderlying bases (or pads), owners and operators may wish to pursue options involving steam cleaning, high-
pressure washing, or sandblasting. In general, facility structures and equipment must be repeatedly cleaned,
washed, or rinsed, until monitoring samples of the last rinse water satisfy the closure performance standards
set for a site. Residuals resulting from this activity are assumed to be treated as hazardous wastes. The
regulations also require owners or operators to decontaminate all contaminated equipment, tools, clothing,
supplies, etc., involved in operating, maintaining, and closing the unit. Guidance on procedures for equipment
decontamination are provided in EPA/600/2-85/028, "Guide for Decontaminating Buildings, Structures, and
Equipment at Superfund Sites,” 1985.

Foundation/Pad Removal. If bases and other container system structures or equipment cannot be
decontaminated, they must be removed. Demolition equipment required may include a backhoe loader with
a hydraulic hammer or hand-held equipment such as a jack hammer. Other equipment required may include
a truck, and either a hydraulic backhoe, front shovel, or a dozer coupled with a front-end loader. To prevent
the generation of dust during waste removal, water sprays should be used. The selection of equipment is again
dependent on the waste materials; however, further guidance on the selection of removal equipment is
provided in Section 7.1 of EPA/625/6-85/006, "Handbook on Remedial Actions at Waste Disposal Sites,” October
1985.

Soils Removel. Soils underlying the container storage area should be tested at this point to determine
the extent of contamination. Any soils which have been determined to contain contaminants in excess of the
exposure limits specified in the closure plan must be removed. The soil should be removed in layers and
sampling conducted following removal of each layer. This procedure will help minimize the amount of soil
removed. Excavation should be completed as quickly as possible to reduce the probability of rain transporting
contaminants through the unsaturated zone.
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4.5.2.3 Demonsirating Clean Closure

An independent registered professional engineer and the owner or operator must certify that closure
has been conducted in accordance with the approved closure plan. Supporting documentation of the
certification must be made available to the Regional Administrator upon request.

4.5.3 Addisional RCRA Reguirements to Consider

In addition to the unit-specific closure requirements discussed in this section, the owner or operator
should also be aware of the following additional RCRA requirements.

® Corrective Action. Corrective action at facilities handling mixed waste may be required as a
part of, or concurrently with, closure activities. See Section 2.1.3.2 for a discussion of
corrective action requirements.

e Land Disposal Restrictions (LDRs). LDRs prohibit the land disposal of RCRA hazardous
wastes beyond certain statutory dates established by Congress in HSWA. Restricted
hazardous wastes and contaminated soils removed at closure are subject to LDRs. See
Section 2.1.4 for a discussion of the LDR program.

® Delisting. 1f the owner or operator of a facility is able to delist the hazardous component of
a mixed waste at closure, the waste is no longer subject to the requirements under RCRA.
The delisted material becomes a radioactive waste regulated solely by the DOE. However,
delisting a waste does not necessarily exempt the facility that handled the waste from RCRA
closure requirements. See Section 2.1.2.5 for a discussion of delisting petitions.
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4. 6 TANKS

This section presents the requirements for closure and post-closure care of tank systems containing
hazardous and mixed wastes located at DOE facilities. A tank system includes a hazardous waste storage or
treatment tank and its ancillary equipment and secondary containment system. Ancillary equipment means
any device including, but not limited to, piping, fittings, flanges, valves, and pumps used to distribute, meter,
or control the flow of hazardous waste from: 1) its point of generation to a storage or treatment tank(s), 2)
between hazardous waste storage or treatment tanks 1o a point of disposal on-site, or 3) to a point of shipment
for disposal off-site (40 CFR 260.10). In general, there are three types of tamk systems: onground
(aboveground) and underground tanks typically made of steel or fiberglass, and inground tanks usually
constructed of concrete. A tank must be self-supporting when not surrounded by earthen materials; if it is
not, it is a surface impoundment.

The following types of tanks are exempted from RCRA (see 40 CFR §260.10):

® Elementary neutralization units -- devices which: (1) are used for neutralizing
wastes which are hazardous wastes only because they exhibit the corrosivity
characteristic defined in 40 CFR §261.22, or are listed in Subpart D of Part
261 for this reason; and (2) meet the definition of tank in § 260.10.

e Wastewater treatment units -- devices which: (1) are part of a wastewater
treatment facility which is subject to regulation under Section 402 or Section
307(b) of the Clean Water Act; (2) receives and treats or stores an influent
wastewater which is a hazardous waste as defined in 40 CFR §261.3, or
treats Or stores a wastewater treatment sludge which is a hazardous waste as
defined in § 261.3; and (3) meets the definition of tank in § 260.10.

4.6.1 What are the Closure Requirements for Tank Systems?

This section briefly describes the statutory authorities and regulations pertinent to the closure of tank
systems. Exhibit 4.6-1 presents the key closure requirements for tank systems and references to where in this
section more detailed information is provided.

4.6.1.1 Staiutory Reguirements

RCRA does not contain any closure requirements specific to hazardous waste tanks, but does provide
for minimum design, operating, and permitting requirements. HSWA added two new provisions affecting the

regulation of hazardous waste tanks:

e Leak detection requirements of all new underground hazardous waste tank
systems (Section 3004(0)(4)); and

e Technical and permitting standards for underground tanks that cannot be
entered for inspection (Section 3004(w)).
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Exhibit 4.6-1

Overvww af Appkcabte Szatutoryandkegu!army Reqmrmnts

A closure, ihe OWHEr 0F: operamr must TEMOVE OF ecomammat
—ancxnary equxpment, and any ex1stmg secondaty comamment sysxem

Prior to HSWA, RCRA did not address underground tanks that cannot be entered for inspection.
In Section 3004(w), Congress mandated EPA to regulate these RCRA tanks to at least as stringent a degree
as petroleum USTs regulated under HSWA §9003. As described below, when EPA revised the hazardous
waste tank regulations on July 14, 1986, it extended all design and operating requirements to these
underground hazardous waste tanks.

4.6.1.2 Regulatory Reguiremenis

Regulatory requirements for interim status and permitted tank systems are found in 40 CFR Parts 264
and 265, Subpart J, respectively (revised most recently on July 14, 1986 (51 FR 25422)). These rules establish
technical standards and operating procedures for the owners and operatoss of permitted, interim status, 90-day
accumulation, and small guantity generator tank systems.28

Prior to the July 14, 1986, regulations, the closure requirements for tanks only required that all
hazardous wastes and hazardous waste residues be removed from tanks, discharge control equipment, and
discharge confinement structures (51 FR 25456). However, in the 1986 final rule, EPA substantially changed
the closure and post-closure requirements of Subpart J (§§ 264.197 and 265.197) by requiring owners and
operators who must leave contaminated soils in place at closure to install ground-water monitoring systems,
close their tank systems as landfills, and conduct post-closure care, including ground-water monitoring,. It also

2 “Small quantity generators" refer to generators of 100 to 1,000 kg/month of hazardous waste.
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added provisions requiring certain tank systems to prepare contingent closure and post-closure care plans.
Finally, it also extended the revised design and operating standards for hazardous waste tanks to underground
waste tanks that cannot be entered for inspection, which were exempted.from regulation under the previous
standards.

Tank systems found to be leaking or unfit for use must be closed unless the owner or operator can
demonstrate that the cause of the leak was a spill that has not damaged the integrity of the tank system, or
that the tank system can be repaired to prevent additional leaks (§§ 264.196(¢) and 265.196(¢)). In the case
of a tank system that requires repair, if the leak from the tank system occurred from a component that did
not have secondary containment, then the owner or operator must provide that component with secondary
containment, as required under §264.193, before it is returned to service. However, if the leak occurred from
an aboveground portion of the tank system that can be inspected visually, the tank system can be returned to
service without secondary containment if the repair is extensive. Additionally, any extensive repairs conducted
on a tank system must be certified and any replacement equipment used in such repairs must satisfy the
requirements for new equipment. If any of the preceding requirements cannot be met, the tank system must
be closed.

4.6.2 Closure of Tank Systems

Closure requirements for tanks are found in 40 CFR §§264.197 and 265.197 and are equivalent for
permitted and interim status facilities. Specifically, all waste residues, containment system components, liners,
contaminated soils, and equipment and structures contaminated with waste must be decontaminated or
removed. These components must then be managed as hazardous waste unless specifically exempted under 40
CFR 261.3(d) (i.e., unless it can be demonstrated that they do not exhibit hazardous waste characteristics, or
have been delisted). If the owner of operator finds that removal of all contaminated soils (i.e., unsaturated
and saturated soils, including ground water) is not practicable, then the unit must be closed as a landfill.

The following is an overview of the required closure activities for owners or operators of tank systems:

® Prepare closure plan (Section 4.6.2.1);

s Prepare contingent closure and post-closure plans for units without secondary containment
(Section 4.6.2.2)

e Conduct closure (Section 4.6.2.3); and

e Demonstrate clean closure (Section 4.6.2.4); or

° If clean closure is demonstrated to be impracticable, submit revised closure/post-closure plans,

close as a landfill. (Section 4.6.2.5); and
e Conduct post-closure care and monitoring (Section 4.6.2.6)

The following sections provide more specific guidance on how to properly perform each of these activities.
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4.6.2.1 Preparing a Tank Closure Plan

All tank systems must have a written closure plan as described in Chapter 3 of this manual. The
closure plan must identify the steps necessary to perform closure of the tank system at any time during its
active life. Exhibit 4.6-2 presents a summary of the information requirements specific to the clean closure of
tank systems that should be included in a closure plan.

4.6.2.2 Preparing Contingent Plans for Focilities without Secondary Containment

Owners and operators of permitted and interim status tank systems that do not have secondary
containment and are not exempt from the secondary containment requirements (see §264.190 and §265.190,
and §264.193 and §265.193) must prepare a contingent closure plan and a contingent post-closure plan, in
addition to the closure plan for closing as a storage unit (§264.197(c) and §265.197(c)).29 The contingent
closure and post-closure plans are required even if the owner or operator is planning to install secondary
containment in the future. In such a case, the plans would be required until appropriate secondary
containment is installed. Exhibits 4.6-3 and 4.6-4 present sample outlines for contingent closure and
contingent post-closure care plans for owners or operators of tank systems. The contingent closure plan would
supplement the clean closure plan and would be implemented if clean closure is not possible. A key
component of these plans includes the descriptions of a 40 CFR Part 264, Subpart F ground-water monitoring
system as required for tank systems that close with contaminated soils in place.

4.6.2.3 Implementing Closure of Storage and Treatment Tank Systems

The owner or operator must remove or decontaminate all waste residues, contaminated system
components (i.e., secondary containment liner or vaults), contaminated soil, and structures contaminated with
hazardous waste. The decontamination requirement also applies explicitly to all soils at a facility, including
saturated soils and ground water. If the owner or operator demonstrates that not all contaminated soils can
be practicably removed or decontaminated at closure, then the owner or operator must close the tank system
and perform post-closure care in accordance with the requirements applying to landfills (see Sections 4.6.2.5
and 4.6.2.6).

All removed materials must be managed as hazardous waste unless the facility has received EPA
approval to delist the wastes (specified in 40 CFR 261.3(d); also discussed in Section 2.1.2.5 of this manual).
In addition, if these materials are mixed radioactive wastes, they must be managed in accordance with DOE
5280.24, Radioactive Waste Management, September 26, 1988. Finally, if these wastes are prohibited from land
disposal under the land disposal restrictions (LDRs), they must be treated by a method that meets the
treatment standards of 40 CFR 268.40 to 268.44. The LDR program is discussed in detail in Section 2.1.4.

2 For a description of tank technologies, operating practices, location characteristics, or combinations
of environmental conditions and waste characteristics that may allow for a variance from the secondary
containment requirements see: "Technical Resource Document for Obtaining Variances from Secondary
Containment Requirements for Hazardous Waste Tank System: Volume I - Technology-Based Variance™ or
*Volume 2 - Risk-Based Variance" of the same title.
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Exhibit 4.6-2

TANK CLOSURE PLAN SAMPLE OUTLINE

Section

Elements

Facility Conditions

Inventory Removal and Decontamination

Clesn Closure Demonstration

Facility location and size;

List of other hazardous waste management
units and wastes handled in each;
Hydrogeological information;

Tank system description (volume,

size, type of liner system, etc.);
Description of past releases and corrective
measures taken;
References to other
permits; and
Anticipated waivers or exemptions.

environmental

Estimates of inventory to be removed;
Procedures for removing all waste
inventory from the tank systems and
procedures for removing or
decontaminating all tamk system
components (e.g., steam cleaning);
Procedures for removing or
decontaminating all secondary
containment structures and contaminated
soils or additional equipment at the site
(e.g., demolition of pad, dismantling tank);
Procedures for decontamination/disposal
of equipment and disposal of residuals and
contaminated washwaters; and
Major radionuclides and
concentrations.

their

Listing of exposure limits for Appendix
VIII constituents;

Background levels at the site; and
Description of the testing to determine if
pad, piping, containment areas, etc.
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Exhibit 4.6-2 (Continued)

TANK CLOSURE PLAN SAMPLE OUTLINE

Section Elements
Security Systems e General description.
Closure Certification e Activities, tests to be conducted; and
Documentation.
Schedule of Closure e Expected year of facility closure (only for

interim status facilities without approved
closure plans;

° Time required for waste treatment,
removal, decontamination, and final
closure; and

® Support for deadline extensions, if
applicable.

Source: OSWER Policy Directive No. 9476.065, "RCRA Criteria Manual For Subpart G Closure and Post-
Closure Carte Standards and Subpart H Cost Estimating Requirements (Draft)".
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Exhibit 4.6-3

TANK CONTINGENT CLOSURE PLAN SAMPLE OUTLINE

Section

Elements

Final Cover Design

Ground-Water Monitoring

Security Systems

Survey Plat

Closure Certification

Closure Schedule

Engineering drawings and area covered;
Cover characteristics (e.g., material type,
permeability, depth, slope, drainage
structures, and vegetation);

Installation procedures;

Erosion control procedures; and
Procedures for soil stabilization.

Well installation, including number, depth
and location of wells;

Procedures for obtaining ground-water
background data

Types of sampling and analysis; and
Equipment maintenance.

General description and
Description of proposed changes.

Surveyed benchmarks.

Activities to be conducted; and
Documentation

Milestone chart showing closure cover
installation, vegetation planning, and total
time to complete closure.

Source: OSWER Policy Directive No. 9476.00-5, "RCRA Guidance Manual for Subpart G Closure and Post-
Closure Care Standards and Subpart H Cost Estimating Requirements (Draft)".
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Exhibit 4.6-4

TANK CONTINGENT POST-CLOSURE PLAN SAMPLE OUTLINE

Section Elements
Ground-Water Monitoring ) Number, location, and depth of
wells;
e Frequency of sampling; and
® Types and procedures for
analyses.
Soil Monitoring ® Number and frequency of samples;
® Sampling procedures; and
e Types of analyses conducted.
Inspections ® Frequency and
o Scope.
Maintenance Activities ® Final cover;
® Monitoring systems; and
® Security systems.

Source: OSWER Policy Directive No. 9476.00-5, "RCRA Guidance Manual for Subpart G Closure and Post-
Closure Care Standards and Subpart H Cost Estimating Requirements (Draft)".

4-98



To implement closure of storage and treatment tank systems, the owner or operator must either
remove the tank system, or decontaminate it and leave it in place. Regardless of which option is chosen, the
facility must either remove contaminated soils, or demonsstrate to EPA that it is impracticable to do so. The
following subsections describe the general activities required for removing tank systems, leaving tank systems
in place, and excavating contaminated soils and ground water.

4.6.2.3.1 Removing Tank Systems

Tanks are usually removed under the following circumstances: 1) the secondary containment system
is contaminated, 2) it is necessary to remove contaminated soils or subsoils, or 3) the tank area surrounding
onground or aboveground tanks is closed as a landfill. Actions involved in removing tank systems at closure
generally include liquid removal, containerization of bulk waste and removal of the containers, tank cleaning,
tank removal, excavation of vault systems, base or pad removal, liner removal, soils removal, and excavation
of contaminated soils and containments systems. A description of each is provided below.

Waste Removal. The first step in closing tanks involves removing bulk wastes from the tank system.
First, liquid wastes and sludges should be pumped from the tank into drums or trucks for transport to storage
or to the site of actual treatment or disposal. Waste removal can only be undertaken after the characteristics
of the waste have been fully determined. In particular, the hazards posed by radioactive mixed wastes stored
in tanks may necessitate significantly more stringent worker safety precaumtions during closure. These
precautions are not covered in this guidance document, but should be consulted before undertaking closure
activities.

The type of pump chosen for the operation is dependent on the physical and chemical characteristics
of the waste. For example, viscous or oily solvent wastes generally require the use of a rotary lobe pump made
of cast iron; aqueous wastes require the use of a cast iron centrifugal pump; and sludges containing heavy
metals and having solids content between 1 percent and 5 percent require the use of a stainless steel
centrifugal pump. Pump size is primarily a function of the time allowed for closure and the quantity of
material to be removed.

Waste Treatment or Disposal. After removing the bulk wastes from the tank system, they must be
treated, stored further, or disposed. In particular, restricted wastes must be treated to BDAT levels as required
by the LDR program. It will be critical to determine the waste characteristics and identities in order to ensure
compliance with these treatment standards. Chapter 2 outlines the LDR requirements for hazardous and
radioactive mixed wastes.

Decontamination. Decontamination is a critical task, especially when permanently closing a tank
system. Decontamination involves removing all remaining wastes, sludges, and waste residues from the tank
system. The following guidance is found in OSWER Policy Directive No. 9483.00-1, "Technical Resource
Document for the Storage and Treatment of Hazardous Waste in Tank Systems," December 1986, EPA/530-SW-86-
044. For further information on tank decontamination see: (API) Publication 2015, "Cleaning Petroleum
Storage Tanks," (September 1985); API Publication 20154, "A Guide for Controlling the Lead Hazard Associated
with Tank Entry and Cleaning (Supplement to API RP 2015); and NFPA No. 327, "Standard Procedures for
Cleaning or Safeguarding Small Tanks and Coniainers,"” (1982).
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e Cleaning operations should be performed under the supervision of those
who understand the hazardous potential of the stored waste;

® Personnel must be sufficiently trained and equipped to perform
decontamination safely;

@ Testing should be done to ensure complete decontamination;

e Sludges and residues should be removed from the area near the tank using
explosion-proof equipment (i.e., vacuum pumps and other respiratory and
safety equipment);

® All hazardous wastes removed from the tank system must be managed in a

Subtitle C hazardous waste treatment, storage, and disposal unit;

e Stubborn residues should be removed by pressure hosing with water, steam
cleaning, or solvent washes; and

® Residues from cleanup chemicals such as mineral spirits and kerosene
should be treated or disposed of properly.

Ovwmers and operators should pursue options involving steam cleaning, high-pressure washing, or
sandblasting to decontaminate tank interiors, the interstitial space between double-walled steel tanks, vault
system interiors, sumps, troughs, or other collecting areas within the containment system, and underlying bases
{concrete or asphalt slabs).

In general, facility structures and equipment must be repeatedly cleaned, washed, or rinsed, until
monitoring samples of the last rinse water satisfy the closure performance standards set for a site. Residuals
resulting from this activity are assumed to be treated as hazardous wastes. The regulations also require owners
or operators to decontaminate all contaminated equipment, tools, clothing, supplies, etc., involved in operating,
maintaining, and closing the unit. Thus, decontamination generally occurs throughout the entire cleanup
process until final closure is approved by EPA. Guidance on procedures for equipment decontamination are
provided in EPA/600/2-85/028, "Guide for Decontaminating Buildings, Structures, and Equipment at Superfund
Sites," 1985. 1f bases, liners, and other container system structures or equipment cannot be decontaminated,
they must be demolished and disposed in a Subtitle C disposal unit. Exhibit 4.6-5 summarizes
decontamination methods for tanks and other facility structures.
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Lxchibit 4.6-5

Decontammatwn Methods for Tanks ami Qther Fac;h.ty Stnwturm

- ‘f;fSteamcleanmg - An average of 50 square feet of surface area xsyini;‘f
cleaned per hour. Residual is generated at a rate of apprmnmately L
for ga]lons per square foot - : -

High-l‘msure Washing An average of 40 square feet of surfacefffV
~~~~~ Reswuai is ‘generated ai a tate of

apprtmfnatel two pounds per 5quare fom

Tank Removal. After performing the steps above, general procedures to be followed in removing tanks
include the following:

e Disconnect and cap all fill, gauge, and vent lines;

e Temporarily plug all tank openings, except for a 1/8-inch hole for venting;

® Free the tank of all flammable or toxic vapors;

® In the case of underground storage tanks, remove the tank from the ground;

e Thoroughly clean the outside of the tank;

e Render the tank unfit-for-further use by puncturing holes in the walls of the
tank;

® Dismantle the tank (from the outside to limit worker exposure hazards) if

necessary; and
° Transport the tank from the site.

Soil excavation equipment is required in the case of underground tanks covered with soil. In removing
underground tanks, a crane is used and in some cases, the tank must be detached from its supports before
lifting. If the underground tank is anchored to a "deadman” or concrete slab, the anchor should be tested to
see if it is contaminated with wastes. If not contaminated, it may be left in place. If the anchor slab is
contaminated, demolition and excavation equipment will be necessary for removal. Removed fiberglass-
reinforced plastic tanks may be reused provided that a thorough inspection is made by an approved agent of
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the tank manufacturer and the manufacturer certifies that the tank is acceptable for reuse. If a removed tank
will not be reused, it must be rendered unfit for further use by puncturing holes in the walls of the tank and
dismantling the tank if necessary.

Since inground tanks may be constructed of concrete, a jackhammer and/or a hydraulic hammer
attached to a backhoe is needed to demolish the structure. A truck will also be necessary to remove the
rubble. Large field erected steel tanks are loosened from concrete pads using a jackhammer or cut from steel
supports using a cutting torch, and set aside with a crane. In the case of onground/aboveground tanks greater
than 700 square feet in surface area, the tank may have to be cut into pieces using a cutting torch and placed
aside using a crane. Other procedures and information on the removal and disposal of tanks can be found
in the following references:

® API Publication 2015, "Cleaning Petroleum Storage Tanks," (September 1985);

® API Publication 20154, "A Guide for Controlling the Lead Hazard Associated
with Tank Entry and Cleaning (Supplement to API RP 2015);

e API Publication 2015B, "Cleaning Open-Top and covered Floating-Roof
Tanks,"(1981);

® API Publication 1604, "Recommended Practice for Abandonment or Removal
of Used Underground Service Station Tanks," (1981);

e NFPA No. 30, "Flammable and Combustible Liquids Code," (1984);

® NFPA No. 327, "Standard Procedures for Cleaning or Safeguarding Small
Tanks and Containers,” (1982); and

e National Institute of Occupational Safety and Health (NIOSH) No. 80-106,
"Working in Confined Spaces,” (December 1979).

Base or Pad Removal. Demolition equipment that may be required includes a backhoe loader with a
hydraulic hammer, or hand-held equipment such as a jack hammer. Other equipment that may be required
includes a truck, and either a hydraulic backhoe, front shovel, or a dozer coupled with a front-end loader. A
crane or backhoe should be used to remove plastic or semisolid sediments and a bulldozer can be used to
break down any solidified materials prior to excavation. To prevent the generation of dust during waste
removal, water sprays should be used. The selection of equipment is again dependent on the waste materials;
however, further guidance on the selection of removal equipment is provided in Section 7.1 of EPA/625/6-
85/006, "Handbook on Remedial Actions at Waste Disposal Sites," October 1985.

Vault System Removal. Vault systems used as secondary containment for underground storage tanks
can be broken making use of a hydraulic hammer attached to a backhoe. Concrete which is demolished below
grade can be loaded into a truck using a backhoe. A backhoe or front-end loader can be used to remove small
vault system covers. A crane may be necessary for larger covers. A jackhammer or other demolition
equipment may be necessary to loosen covers or break up the cast-in-place covers of concrete tanks prior to
tank removal.
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Removal of Secondary Containment. Secondary containment structures should be removed following
waste removal and before removal of any subsoils to minimize the potential for additional contamination of
the subsoil. Normal excavation methods can be used to remove liners made of clay and soil. However,
concrete containment systems should first be broken up and then removed.

4.6.2.3.2 Leaving Decontaminated Tanks and Vaults in Place

The abandonment of underground, inground, onground, and aboveground tanks may be a preferred
option due to safety and economic reasons. However, some state laws may prohibit the abandonment of tanks.
The existence of such requirements should be determined first. The abandonment of underground storage
tanks may be done by two procedures: one is a general method, while the other involves sand-pumping.
Abandonment procedures for underground storage tanks include the following:30

Method for Abandoning Underground Tanks - General

® Drain and flush the piping into the tank and remove all hazardous waste
that can be pumped out;

® Dig down to the top of the tank, remove fill drop tube, and disconnect all
fill, inlet, and gauge lines (leave vent line open until the tank is filled);

e Cap all the open ends of lines that will no longer be used and fill the tank
with water until almost overflowing;

® Remove excess waste floating on top and empty into a container that is
appropriate for disposal;

® After water has purged the tank, make several holes into the top of the tank
and pump out the water (properly dispose of water);

® Completely fill the tank and any remaining stubs with sand, gravel, or other
approved, inert, solid, non-shrinking material;

o Test for complete decontamination, and disconnect and cap the vent line.
Method for Abandoning Underground Tanks - Sand Pumping

e Remove all hazardous waste from the tank and all connecting lines, and test
for complete decontamination;

® Cut off vent lines approximately three feet above grade to promote an
increased head on sand being pumped into the tank and thus complete

30 OSWER Policy Directive No. 9483.00-1, "Technical Resource Document for the Storage and Treatment
of Hazardous Waste in Tank Systems," December 1986.

4-103



filling of the tank (Do mot uwse a cutting torch if ignitable wastes are
involved);

® Disconnect and cap extraction (suction) lines, and make the threaded
connections between fill lines of the tank and the discharge line from the
sand pump liquid-tight (on tanks equipped with fill pipes extending below
the top of the tank, remove the extension piping within the tank);

e Attach a drain hose to the end of the vent line using a tight or threaded
connection and direct it into a reservoir to hold any residual hazardous
waste that might be left in the tank;

® Pump sand into the tank until a dense suspension of sand in water
discharges from the vent lines (at this point, caps may be removed from
extraction lines for observation and sand should be present here before the
pumping is stopped); and

e Observe caution in the vent line area due to the possible emission of
flammable or toxic vapors, if necessary conduct vapors 10 an area which will
be more protective to human health and the environment.

A separate procedure is typically used for abandoning inground, onground, and aboveground tanks.
It includes the following general steps:

® Remove as much waste as possible from the tank and piping system,
disconnect and cap all fill, gauge and vent lines;

® Free the tank of all flammable or toxic vapors;

° Remove all sludge or other tank residues, and thoroughly clean the inside
of the tank:

) Test for complete decontamination;

o Take security measures necessary to prevent casual or accidental entry into
the tank; and

e Anchor tank to prevent flotation if located in a floodplain by filling it with

sand, gravel, or other inert material.
4.6.2.3.3 Excavation of Contaminated Seils

After removing or decontaminating the tank system, the owner or operator of a tank facility must
attempt to remove all contaminated soils (i.c., unsaturated and saturated) during closure, unless he can
demonstrate that it is impracticable to do so. The most common method of excavating surface soils (as well
as other tank system components such as vaults, liners, eic.) is by mechanical means. Excavation of the wastes
can be accomplished using a crane (with attachments such as a clam shell bucket), backhoe, or bulldozer. A
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crane or backhoe should be used to remove plastic or semisolid sediments and a bulldozer can be used to
break down any solidified materials prior to excavation. To prevent the generation of dust during waste
removal, water sprays should be used. The selection of equipment is again dependent on the waste materials;
however, detailed guidance on the selection of equipment for sludge removal is provided in Section 7.1 of
EPA|625/6-85/006, "Handbook on Remedial Actions at Waste Disposal Sites," October 1985.

EPA has not provided guidance on how to determine the impracticability of excavating contaminated
soils. However, helpful guidance may be contained in EPA’s "Guidance Manual: Cost Estimates for Closure
and Post-Closure Plans (Subparts G & H)," Volumes I through IV. In general, EPA is unlikely to approve any
request for landfill closure unless there is significant ground-water contamination which cannot be remedied
in a timely fashion. In other words, if soils are contaminated and no significant ground-water contamination
exists, the facility will probably be required to excavate soils to the cleanup levels described in the closure plan.

4.6.2.4 Demonsirating Clean Closure

Upon completion of closure, facilities must keep all data documenting closure on hand for three years
and submit it to EPA upon request. This documentation should provide evidence that all environmental
media were cleaned up 10 the levels established in the closure plan. The data should address soils, ground
water, surface water, and air, as appropriate. Consult the discussion in Section 4.2 on demonstrating clean
closure for surface impoundments, which will be largely applicable to tank demonstrations.

4.6.2.5 Submit Revised Closure/Post-Closure Plans and Close as a Landfill

If an owner or operator of a tank system demonstrates to the Regional Administrator that all
contaminated soils cannot be practicably removed from the site of the tank system, or decontaminated at the
time of closure, then the owner or operator must close the tank system in the same manner as a landfill (40
CFR §§ 264.310 and 265.310). In general, the facility should (1) demonstrate impracticability to EPA, (2)
prepare landfill closure and post-closure plan or revise the contingent plan as applicable, and then (3) get
approval from the Agency.

Facilities without secondary containment should already have a contingent plan on file with EPA and
will only need to revise it to address current site conditions when applying for Agency approval to close as a
landfill. If it is not necessary to revise the plan, the facility will be able to begin landfill closure immediately
after Agency approval. Facilities with secondary containment are not required to submit contingent plans, and
are unlikely candidates for closing as a landfill unliess significant ground-water contamination has occurred due
to unusual leaks, overflows, or spills.

Once the determination to close as a landfill is made, all the closure and post-closure requirements
that apply to landfills will then apply to the tank system. The facility must revise the unit’s closure plan to
reflect closure as a landfill and prepare a post-closure plan. If closure has not yet begun, the revised closure
plan must be submitted within 30 days after the determination. The post-closure plan should be drafted and
submitted for approval within 90 days after the determination that the site must be closed as a landfill (40
CFR §§ 264.118 and 265.118).

If a revised closure plan is necessary, it can build on previously submitted plans (see Exhibit 4-6, Tank
Contingent Closure Plan Sample Outline). During the revision of the closure plan, sections will need to be

added describing cover design, stabilization, and monitoring. Since all of the wastes will have been previously
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removed or decontaminated, liquid waste removal will be unnecessary and only a cap will be required to cover
the remaining contaminated soils, equipment, or tank system components. Further guidance on closing as a
landfill is provided in Section 4.1 of this manual.

The most critical component of closure as a landfill concerns the design, installation and operation
of a ground-water monitoring system, as required in 40 CFR Part 264, Subpart F, and a final cover. The
process described in these regulations is complicated, requiring characterization of the hydrogeology and
ground-water flow patterns. At a minimum, the detection monitoring wells must be capable of sampling
specific conductance, total organic carbon, total organic halogen, and other applicable waste constituents. The
frequency of monitoring and maintenance activities will be dependent on the specific site conditions, for
example, climate, waste type, soil, and vegetation. For further information on how to install and operate a
RCRA ground-water monitoring system, see EPA’s "RCRA Ground-water Monitoring Enforcement Guidance,
Part II: RCRA Ground-water Monitoring Technical Enforcement Document (TEGD), Draf, August 1985." For
further information on ground-water monitoring within the context of corrective action, see OSWER Directive
#9502.00-6D, "RCRA Facility Investigation Guidance Document," May 1989, and Section 4.2 of this manual.
For further information on other RCRA requirements to consider for clean closure or landfill closure, also
see Sections 4.1 and 4.2 of this manual.

Because the volume of waste remaining in place at closure will be less than in a typical landfill, it may
not be necessary to design a full 3-part RCRA cap (as described in Section 4.1). The cap must be designed
to minimize the release of contaminated leachate during the post-closure period and in the long-term. See
Section 4.2 for a discussion of alternatives to the full RCRA cap.

4.6.2.6 Conducting Post-Closure Care and Monitoring

Owners or operators of tank systems that close as landfills must conduct post-closure care for 30 years
after closure and comply with all post-closure procedural requirements contained in 40 CFR §§264.117
through 264.120, including maintenance and monitoring throughout the post-closure care period. The EPA
Regional Administrator has the authority to extend or reduce the period for post-closure care on a case-by-
case basis.

Provisions for the kinds of monitoring and maintenance activities that can reasonably be expected
during the post-closure care period must be specified in a post-closure plan. The plan should include the
following information below:

® Frequency and scope of inspections;

® Procedures for making repairs to the cover;

e Procedure for leachate collection, removal, and treatment;
® Frequency of sampling and monitoring; and

® Maintenance of monitoring systems.
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4.6.3 Additional RCRA Reguirements to Consider

In addition to the unit-specific closure requirements discussed in this section, the owner or operator
should also be aware of the following additional RCRA requirements.

® Corrective Action. Corrective action at facilities handling mixed waste may be required as a
part of, or concurrently with, closure activities. See Section 2.1.3.2 for a discussion of
corrective action requirements.

® Land Disposal Restrictions (LDRs). LDRs prohibit the land disposal of RCRA hazardous
wastes beyond certain statntory dates established by Congress in HSWA. Restricted
hazardous wastes and contaminated soils removed at closure are subject to LDRs. See
Section 2.1.4 for a discussion of the LDR program.

® Delisting. 1f the owner or operator of a facility is able to delist the hazardous component of
a mixed waste at closure, the waste is no longer subject to the requirements under RCRA.
The delisted material becomes a radioactive waste regulated solely by the DOE. However,
delisting a waste does not necessarily exempt the facility that handled the waste from RCRA
closure requirements. See Section 2.1.2.5 for a discussion of delisting petitions.
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40 7 INCINERATORS

This section presents the requirements for closure of incinerators containing hazardous and mixed
wastes located at DOE facilities. Because incineration is a treatment rather than a disposal practice, closure
requires that all wastes from incineration be removed from the facility, and post-closure care is not required.

An incinerator is defined in 40 CFR §260.10 as any enclosed device using controlled flame combustion

that neither meets the criteria for classification as a beiler nor is listed as an industrial furnace.

A boiler, as defined in 40 CFR §260.10, is an enclosed device using controlled flame combustion and

having the following characteristics:

)

@

®

(i)

(iii)

(iv)

The unit must have physical provisions for recovering and exporting thermal
energy in the form of steam, heated fluids, or heated gases; and

The unit’s combustion chamber and primary energy recovery section(s) must
be of integral design. To be of integral design, the combustion chamber and
the primary energy recovery section(s) (such as waterwalls and superheaters)
must be physically formed into one manufactured or assembled unit. A unit
in which the combustion chamber and the primary energy recovery section(s)
are joined only by ducts or connections carrying flue gas is not integrally
designed; however, secondary energy recovery equipment (such as
economizers or air preheaters) need not be physically formed into the same
unit as the combustion chamber and the primary energy recovery section.
The following units are not precluded from being boilers solely because they
are not of integral design: process heaters (units that transfer energy
directly to a process stream), and fluidized bed combustion units; and

While in operation, the unit must maintain a thermal energy recovery
efficiency of at least 60 percent, calculated in terms of the recovered energy
compared with the thermal value of the fuel; and

The unit must export and utilize at least 75 percent of the recovered energy,
calculated on an annual basis. In this calculation, no credit shall be given
for recovered heat used internally in the same unit. (Examples of internal
use are the preheating of fuel or combustion air, and the driving of induced
or forced draft fans or feedwater pumps); or

The unit is one which the Regional Administrator has determined, on a

case-by-case basis, to be a boiler, after considering the standards in §260.32
(Variance to be classified as a boiler).
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An industrial furnace, is defined in 40 CFR §260.10 as any of the following enclosed devices that are
integral components of manufacturing processes and that use controlled flame devices to accomplish recovery
of materials or energy: '

(€)) Cement kilns;

(2) Lime kilns;

3 Aggregate kilns;

@ Phosphate kilns;

) Coke ovens;

6) Blast furnaces;

Q) Smelting, melting and refining furnaces (including pyrometallurgical devices such as
cupolas, reverberator furnaces, sintering machine, roasters, and foundry furnaces);

(8) Titanium dioxide chloride process oxidation reactors;

9 Methane reforming furnaces;

(10)  Pulping liquor recovery furnaces;

(11)  Combustion devices used in the recovery of sulfur values from spent sulfuric acid;

(12)  Such other devices as the [EPA] Administrator may, afier notice and comment, add
to this list on the basis of one or more of the following factors:

(i) The design and use of the device primarily to accomplish recovery of
material products;

(i) The use of the device to burn or reduce raw materials to make a material
product;

(ili)  The use of the device to burn or reduce secondary materials as effective
substitutes for raw materials, in processes using raw maierials as principal
feedstocks;

(iv) The use of the device to burn or reduce secondary materials as ingredients
in an industrial process to make a material product;

™) The use of the device in common industrial practice to produce a material
product; and

(vi) Other factors, as appropriate.

The following types of boilers or industrial furnaces are considered to incinerate hazardous waste, as
per 40 CFR §264.340:

® Boilers or industrial furnaces burning hazardous wastes in order to destroy them; or

e Boilers or industrial furnaces burning hazardous wastes for any recycling purpose that
the owner or operator has elected to have regulated under Subpart O.

Examples of incinerators include liquid injection incinerators, controlled air incinerators, rotary kiln
incinerators, fluid bed incinerators, and multiple hearth incineratoss.

4.7.1 What are the Closure Requirements for Incinerators?

Exhibit 4.7-1 an overview of the key closure requirements for incinerators and references to where in
this section more detailed information is provided.
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Exhibit 4.7-1
Overview of Applicable Stasutory ard Regulatmy Requirew‘uztm~

The owner or operator must remove and or decontaminate all hazardous waste and
‘hazardous waste residues (including but not limited 1o ash, scrubber waters, and
scrubber sludges) from the incinerator site. Post-closure care is not required.

Section 4.7.2
If the owner or operator of an incinesator fails to demonstrate, in accordance with

§261.3(d), that the residue removed from the incinerator is not a hazardous waste, he
is considered a generator of hazardous waste and must manage the waste accordingly.

Section 4.7.2

4.7.1.1 Statuwiory Requirements

There are no relevant statutory requirements that relate specifically to the closure of hazardous waste
incinerators.

4.7.1.2 Regulatory Requirements

The current regulatory requirements for interim status and permitted facilities are identical. The
technical requirements pertaining to closure of incinerators are found in 40 CFR Parts 264 and 265, Subpart
O, for permitted (§264.351) and interim status (§265.351) facilities, respectively. These requirements are in
addition to the procedural requirements found in Subpart G, which are discussed in Chapter 3 of this manual.

4.7.2 Closure of Incinerator Facilities

In order 10 close an incinerator, the owner Or operator must remove and or decontaminate all
hazardous waste and hazardous waste residues (including, but not limited to, ash, scrubber waters, and scrubber
sludges) from the incinerator. These wastes angd residues must then be managed as hazardous waste unless
specifically exempted under 40 CFR §261.3. Incinerator ash is generally disposed of in a hazardous waste
landfill. There are no post-closure care requirements for owners or operators of hazardous waste incineration
facilities as long as they can demonstrate that all hazardous waste and waste residues has been successfully
removed or decontaminated.
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The following is an overview of the required closure activities for owners or operators of incinerators:
® Prepare closure plan (Section 4.7.2.1) and

® Conduct closure (Section 4.7.2.2).

The following sections provide guidance on how to properly perform the activities listed above.
4.7.2.1 Incinerator Closure Plan Reguirements

A written closure plan for a incinerators must contain the general information required by 40 CFR
Part 264 Subpart G, in addition to the technical information found in Subpart O. An outline for a sample
closure plan for an incinerator is presented in Exhibit 4.7-2.

4.7.2.2 Conduct and Certify Closure

Removal of wastes and waste residues. In order to properly close an incinerator all wastes, waste
residues, contaminated system components, soils, structures and equipment must be either removed or
decontaminated. If the owner or operator cannot demonstrate in accordance with the requirements of 40 CFR
§261.3(d) that all wastes and residues removed from the facility are not hazardous, the owner or operator
becomes a generator of hazardous waste and must manage it in accordance with 40 CFR Part 262 through Part
266. Wastes that are prohibited from land disposal under the land disposal restrictions (LDRs) must be
treated by a method that meets the treatment standards of 40 CFR §§268.40 to 268.44.

Soils removal. Soils underlying the incinerable waste containment systems should be tested to
determine if there has been any contamination. Any soils which have been determined to be contaminated
must be removed. The soil should be removed in layers and sampling conducted following removal of each
layer. This procedure will help minimize the amount of soil removed. Excavation should be completed as
quickly as possible.

Equipment decontamination. The regulations require owners or operators of incinerators to
decontaminate all contaminated equipment, tools, and supplies, etc., involved in operating, maintaining, and
closing the unit. Guidance on procedures for equipment decontamination is provided in EPA/600/2-85/028,
"Guide for Decontaminating Buildings, Structures, and Equipment at Superfund Sites," 1985.

Closure certification. An independent registered professional engineer and the owner or operator of
the incinerator must certify that closure has been conducted in accordance with the approved closure plan.
Supporting documentation of the certification must be made available to the Regional Administrator upon
request.
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Exhibit 4.7-2

INCINERATOR CLOSURE PLAN SAMPLE OUTLINE

Section

Elements

Facility Description

Incineration System Description

Removal of Inventory

Facility Decontamination

Security Systems

Closure Certification

® & & @

General Description

Topographic map;

List of other hazardous waste management
units and wastes handled in each;
Hydrogeological information;

References to other

environmental permits; and

Anticipated waivers or exemptions.

Overall description;

Wastes managed and characteristics of
feed blends;

Combustion unit design and capacity;
Waste handling system design;

Emission control system; and

Residuals handling system.

Estimates of maximum quantity

of inventory to be removed;

Procedures for handling incinerable waste;
and

Procedures for handling wastes not
incinerated (e.g., ash and effluents).

Procedures for decontamination or
disposal of equipment, cleaning agents,
and contaminated soil.

General description.

Activities to be conducted and
Documentation.
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Exhibit 4.7-2 (Continued)

INCINERATOR CLOSURE PLAN SAMPLE OUTLINE

Section

Elements

Schedule of Closure ® Expected year of closure (only for

interim status facilities without
approved closure plans;

° Time required to decontaminate and/or
remove waste, and for final closure; and
o Support for deadline extensions.

Source: OSWER Policy Directive No. 9476.00-5, "RCRA Guidance Manual for Subpart G Closure and Post-
Closure Care Standards and Subpart H Cost Estimating Requirements (Draft)".

4.7.3 Additional RCRA Reguirements to Consider

In addition to the unit-specific closure requirements discussed in this section, the owner or operator
should also be aware of the following additional RCRA requirements.

Corrective Action. Corrective action at facilities handling mixed waste may be required as a
part of, or concurrently with, closure activities. See Section 2.1.3.2 for a discussion of
corrective action requirements.

Land Disposal Restrictions (LDRs). LDRs prohibit the land disposal of RCRA hazardous
wastes beyond certain statutory dates established by Congress in HSWA. Restricted
hazardous wastes and contaminated soils removed at closure are subject to LDRs. See
Section 2.1.4 for a discussion of the LDR program.

Delisting. If the owner or operator of a facility is able to delist the hazardous component of
a mixed waste at closure, the waste is no longer subject to the requirements under RCRA.
The delisted material becomes a radioactive waste regulated solely by the DOE. However,
delisting a waste does not necessarily exempt the facility that handled the waste from RCRA
closure requirements. See Section 2.1.2.5 for a discussion of delisting petitions.

4-116



REFERENCES: SECTION 4.7
EPA/530-SW-88-018, "Hazardous Waste Incineration: Questions and Answers,” April 1988.

EPA/600/2-85-028, "Guide for Decontaminating Buildings, Structures, and Equipment at Superfund Sites,”
1985.

OSWER Policy Directive #9476.00-5, "Draft RCRA Guidance Manual for Subpart G Closure and Post-closure
Care Standards and Subpart H Cost Estimating Requirements,” U.S. EPA, January 1987.

OSWER Policy Directive #9502.00-6D, "RCRA Facility Investigation Guidance Document,” May 1989.

4-117






40 8 MISCELLANEOUS UNITS

This section presents the requirements for closure and post-closure care of miscellaneous units
containing hazardous and radioactive mixed wastes located at DOE facilities. The standards for miscellaneous
units (found in Part 264, Subpart X) are designed to provide generic standards for hazardous waste
management units not specifically addressed under the other unit-specific RCRA regulations.

A miscellaneous unit is defined in 40 CFR §260.10 as a hazardous waste management unit where
hazardous waste is treated, stored, or disposed of and that is not a container, tank, surface impoundment, pile,
land treatment unit, landfill, incinerator, boiler, industrial furnace, underground injection well with appropriate
technical standards under 40 CFR Part 146, or unit eligible for a research, development, and demonstration
permit under §270.65. Exhibit 4.8-1 below provides examples of units EPA has identified that can be
considered miscellaneous units and some that do not meet the definition.

Exhibit 4.8-1

Examples of Units that are included or Excluded
from the Definition of Miscellaneous Unit

Examples of Units Included . Examples of Units Excluded
o Placement of Hazardous Waste in e Treatmeht, Storage, and Disposal in
Geological Repositories ~ Units Currently Regulated Under
Part 264

e Placement of Hazardous Waste in , L
Deactivated Missile Silos e Open Burning of Nonexplosive
Hazardous Waste :
» ‘Thermal Treatment Lnits Other i

Than Incinerators : e Units Excluded From Permitting
: {nder Part 264 and 270
e Open Burning/Open Detonation ‘
of Explosive Wastes s Mobile Treatment Units
e Certain Chemical, Physical, and o Placement of Hazardous Waste

Biological Treatment Units ~ Underground That is Currently
: S Regulated Under Part 146

e Enclosed Buildings Useé for
Treatment, Storage, or Disposal

o Research, Development, and
Demonstration Units Covered.
Under 827065
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Prior to promulgation of Part 264, Subpart X, EPA developed interim status regulations for three
types of units not currently addressed under Part 264: thermal treatment units (Part 265, Subpart P); chemical,
physical, and biological treatment units (Part 265, Subpart Q), and underground injection wells (Part 265,
Subpart R). In developing standards for permitted units in 1982, EPA decided to promulgate general
standards for miscellaneous units, including those covered under Part 265, Subparts P and Q, rather than unit-
specific standards for a broader number of units. Underground injection wells are not considered
miscellaneous units, but are subject to permits-by-rule under the underground injection control (UIC) program
of the Safe Drinking Water Act (SDWA) (see Section 4.9).

4.8.1 What are the Closure Reguirements for Miscellaneous Units?

Exhibit 4.8-2 provides an overview of the key closure requirements for miscellaneous units and
references to where in this section more detailed information is provided.

Exhlblt 4.8-2

Overvww of Applwable Stamtory zmd Regulataty Requmwms o
;ﬁj&Clasure pltms must describe thé procednres and scheduies fm’ closmg aﬂ mlsceﬁaneous |
| unis, | : o e .
. : Secnon 482

, VPast-elosure plans are requxred”for mlscetlaneons umts that ]eave wastes«m«place

 Section 48, 2

stceilaneous umts must be closed ina manner ;:that ensures proaecuon of human' :

:Secnon 431

4.8.1.1 Statutory Requirements

There are no relevant statutory requirements specific to the closure of miscellaneous units.

4.8.1.2 Regulatory Requiremenis

The regulations governing miscellaneous units are found in 40 CFR Part 264, Subpart X (§§264.600 -
264.603). 40 CFR §264.601 addresses standards for proteciing the subsurface (including ground water), surface
water, wetlands, soils, and air. The regulations provide a number of factors io consider to ensure that these

environmental media are protected during the operation, closure, and posi-closure care period of
miscellaneous units. Factors in the prevention of any releases thai may endanger human health or the
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environment due to migration of waste constituents in or on the subsurface, surface, groundwater, or air
include:

e The existing quality of the medium;
® The proximity of the unit to surface and ground-water sources; and
® The volume, and physical and chemical characteristics of the waste, including its potential for

migration or for the emission of hazardous constituents into the air.

Post-closure care requirements for miscellaneous units are located in 40 CFR §264.603. These
provisions require that miscellaneous units in which all wastes cannot be removed at closure, must be
maintained in a manner that complies with the general performance standards of §264.601. The procedures
for completing these activities must be specified in the post-closure plan.

Subpart X will not supersede or replace any requirements pertaining to specific hazardous waste
management units addressed in other subparts of Part 264. For example, 40 CFR §264.175 stipulates that
container storage areas must have a secondary containment system to drain and remove leakage. This
requirement may not be evaded by seeking a permit under Subpart X.

Miscellaneous units permitted under Subpart X that meet the RCRA definition of "land disposal” unit
may not avoid the Part 268 restrictions on land disposal of untreated or improperly treated hazardous waste,
Any hazardous waste subject to land disposal restrictions that is placed into a miscellaneous "land disposal”
unit must be treated prior to land disposal in compliance with a treatment standard promulgated under Part
268, unless the owner or operator submits a no migration petition that demonstrates, to a reasonable degree
of certainty, that there will be no migration of hazardous constituents from the unit for as long as the waste
remains hazardous.

4.8.2 Closure of Miscellancous Units

The following is an overview of the required closure activities for miscellaneous units:

® Prepare a closure plan;

® Prepare a post-closure plan if applicable;
) Conduct closure; and

® Conduct post-closure care if applicable.

Because there are no specific requirements for these activities at miscellaneous units, the closure
activities required at such a unit will depend on its design and waste management approach. The activities
will mirror closely the required activities for the most similar hazardous waste management unit addressed
specifically in 40 CFR Parts 264 and 265. Thus, the closure requirements for certain chemical treatment units
may be similar 1o those for surface impoundments and/or tanks (e.g., clean closure may be preferred). The
closure and post-closure care activities for wastes placed in a geologic repository may be more similar to those
applicable to landfills (e.g., ground-water monitoring may be required).
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In most cases, therefore, guidance on closure and post-closure requirements for miscellaneous units
can be obtained from the discussions of general closure requirements in Chapter 3 and unit-specific
requirements contained in Chapter 4.

4.8.3 Closure and Post-Closure Care of Interim Status Miscellaneous Units

40 CFR Part 265 contains specific standards for interim status thermal treatment and chemical,
physical, and biological treatment units in Part 265 Subparts P and Q respectively. In addition, Part 265
Subpart R was reserved for regulations governing underground injection wells, which are now regulated by the
Underground Injection Control (UIC) program of the Safe Drinking Water Act (SDWA).

4.8.3.1 Thermal Treatment Units

Subpart P of Part 265 regulates interim status thermal treatment units. These regulations apply to
hazardous waste thermally treated in devices other than enclosed devices using controlled flame combustion,
except as §265.1 specifies otherwise. At closure, the owner or operator of an interim status thermal treatment
unit must remove all hazardous waste residues from the treatment process (40 CFR §265.381). Thus, the
closure requirements for such thermal treatment units are "clean closure” requirements.

Open burning of hazardous waste is prohibited except for the open burning and detonation of waste
explosives, which is regulated for interim status facilities under Part 265 Subpart P. These regulations do not
provide additional requirements for closure of open burning and detonation units.

4.8.3.2 Chemical, Physical, and Biological Treatment

Part 265, Subpart Q contains standards for owners and operators of facilities that treat hazardous
wastes by chemical, physical, or biological methods in other than tanks, surface impoundments, and land
treatment facilities, except as §265.1 provides otherwise.

At closure, all hazardous waste and hazardous waste residues must be removed from the treatment
processes or equipment, discharge control equipment, and discharge confinement structures. Unless the owner
or operator can demonstrate in accordance with §261.3 (¢) or (d) that any materials removed are not
hazardous, he becomes a generator and must comply with all standards applicable to generators as specified
in Parts 262, 263, and 265.

4.8.4 Additional RCRA Requirements to Consider

In addition to the unit-specific closure requirements discussed in this section, the owner or operator
should also be aware of the following additional RCRA requirements.

e Corrective Action. Corrective action at facilities handling mixed waste may be required as a
part of, or concurrently with, closure activities. See Section 2.1.3.2 for a discussion of
corrective action requirements.

® Land Disposal Restrictions (LDRs). LDRs prohibit the land disposal of RCRA hazardous
wastes beyond certain statutory dates established by Congress in HSWA. Restricted
hazardous wastes and contaminated soils removed at closure are subject to LDRs. See
Section 2.1.4 for a discussion of the LDR program.
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Delisting. If the owner or operator of a facility is able to delist the hazardous component of
a mixed waste at closure, the waste is no longer subject to the requirements under RCRA.
The delisted material becomes a radioactive waste regulated solely by the DOE. However,
delisting a waste does not necessarily exempt the facility that handled the waste from RCRA
closure requirements. See Section 2.1.2.5 for a discussion of delisting petitions.
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4. 9 UNDERGROUND INJECTION WELLS

This section presents the requirements for closure and post-closure care of underground injection wells
disposing of hazardous and mixed wastes at DOE facilities. 40 CFR §260.10 states that, underground injection
is the subsurface emplacement of fluids through a bored, drilled, or driven well, or through a dug well where
the depth of the well is greater than the largest surface dimension. Facilities that inject hazardous wastes are
regulated under RCRA and under regulations promulgated pursuant to the Underground Injection Control
(UIC) program of the Safe Drinking Water Act (SDWA), found at 40 CFR Parts 144 through 146.

Owners or operators of hazardous waste injection wells must obtain a RCRA permit by rule. In order
to receive such a permit, the owner or operator must first obtain a UIC permit. Certain additional
requirements must also be adhered to, depending upon when the UIC permit is obtained. Closure activities
(e.g., preparation and submittal of closure and post-closure plans, capping and abandonment, and closure
certification) are conducted through the UIC program and do not involve RCRA permit writers.

Like RCRA, the UIC program requirements are implemented by States with approved UIC programs.
Section 1421 of the SDWA requires that Federal minimum guidelines be established with which the State UIC
programs must comply. State programs are subject to EPA approval and may be considerably more stringent
than the Federal guidelines. A State in which an approved UIC program exists is said to have primacy.
Underground injection wells located in States without primacy are only subject to Federal UIC standards.
Presently, 27 States have primacy for Class I underground injection wells. A list of these States can be found
in 40 CFR Part 147.

4.9.1 What are the Closure Requirements for Underground Injection Wells?

Exhibit 4.9-1 is an overview of the key closure requirements for underground injection wells and
references to where in this section more detailed information is provided.

4.9.1.1 Statutory Reguirements

Section 3005(a) of the Hazardous and Solid Waste Amendments of 1984 states that each person owning
or operating an underground injection well or planning to construct a new well for the disposal of hazardous
waste must have a permit. However, instead of establishing its own specific requirements for the permitting
of injection wells, RCRA allows UIC-permitted wells to receive a RCRA permit as long as the wells in
question meet certain additional requirements.

Underground injection wells receiving UIC permits before November 8, 1984, must only comply with
the general provisions for any injection well that manages hazardous waste in order to receive a RCRA permit
by rule. These provisions are found in 40 CFR 144.14 and include notification, identification, manifesting,
recording and reporting, and personnel training requirements.
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- Exhibit 4.9-1
Overview of Appkcable Statutory and Regulntory Reqmrements
At closure, OWRers or operators of underground m]ecnon wells sust plug and
abandon the wells. . .

Sectlon 492” ,

, RCRA permn:s can be gramed 0 approved HIc wells on a permit by mle bams
provxded the wells have a UIC permlt and meet cenam RCRA reqmrements

Section 49 1 1 

Undexground mjectlon wells recewmg UIC pernuts after November 8,1984 must
comply with the RCRA correcﬂve action requirements of 40 CFR §264.101.

 Section 4 9 1 1 ‘;

Underground m]ectlon we]]s are sub]ect 0 the Land Dlsposal Resmcuens (LDRs)
f contained in 40 CFR Part 268, - :

. Secnon 49 3 1 1

Injection wells receiving UIC permits after November 8, 1984 must comply with the RCRA corrective
action requirements for solid waste management units of 40 CFR §264.101; and, for facilities where the UIC
well is the only unit that requires a RCRA permit, they must comply with the RCRA Part B information
requirements for solid waste management units located in 40 CFR §270.14(d).

In meeting the corrective action requirements, underground injection wells must meet these conditions:

Corrective action is required regardless of when the hazardous waste was injected;
The form and schedule of corrective action will be specified in the permit;

Corrective action may be required beyond the boundaries of the underground injection facility,
if necessary to protect human health and the environment.

RCRA Section 3004(f) stipulates that underground injection wells are subject to LDRs. More
information LDRs can be found in Section 2.1.4 of this manual.
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4.9.1.2 Regulatory Requirements

EPA promulgated UIC regulations in 40 CFR Parts 144 through 146 for five types of underground
injection wells, including hazardous waste injection wells. 40 CFR 144.6 classifies injection wells according
to the fluids that are injected and the subsurface formation into which the injection occurs as follows:

® Class I Hazardous waste, industrial, or municipal wells that inject fluids beneath the
lowermost formation containing an underground source of drinking water within 1/4 mile
of the well bore.

® Class II: Wells used to inject fluids for enhanced recovery of oil and gas,
including fluids brought to the surface by oil and gas production.

® Class III: Wells used to inject fluids for the extraction of minerals.

® Class IV: Hazardous or radioactive waste wells that inject fluids into or above a
formation containing an underground source of drinking water within 1/4 mile of
the well bore.

® Class V. All other injection wells.

Only Class I and Class IV wells contain hazardous and mixed wastes. However, 40 CFR 144.14 forbids
the construction of any new Class IV injection wells and also required that any Class IV wells already in
operation close within six months after the effective date of an approved UIC program. Because these
provisions essentially eliminate the possibility of currently operating a Class IV injection well, only Class I
wells are discussed in this section. Note that wells used to inject contaminated ground water that has been treated
and is being reinjected into the same formation from which it was withdrawn are not prohibited from operating
if such injection is approved by EPA in accordance with CERCLA or RCRA corrective action provisions. (See
Appendix E, EPA Memorandum, "Applicability of Land Disposal Restrictions to RCRA and CERCLA
Ground-Water Treatment Reinjection Superfund Management Review,” 12/27/90 and DOE Memorandum,
"Applicability of Land Disposal Restrictions to RCRA and CERCLA Ground-Water Treatment Reinjections,”
3/28/90).

4.9.2 Closure of Underground Injection Wells

The technical requirements for the closure and post-closure care of Class I hazardous waste injection
wells are located in 40 CFR §§144.71-73. Exhibit 4.9-2 outlines closure procedures for underground injection
wells.

The following is an overview of required closure activities of underground injection wells.

® Prepare closure plan (4.9.2.1)

® Prepare post-closure plan (4.9.2.2)

® Prepare and plug wells (4.9.2.3)
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° Conduct post-closure activities (4.9.2.4)

Exhlhlt 4.9-»2

Underground Injecnon Well Closure Procgdures ( 40 CFR §§146 71 73}

Closvre .

- Conduct background m;cctzon zone ptessure and mechamcal" ‘
_ integrity tests prior to closmg wells : L
L ”Plug wells
Post-Closure

~  Submit closure tepart .
== Conduct injeciion zone pressu;re and gmund-water G
: _memtormg

_ Dperations

- Post-closure care cont ,nes xmm the pressure in the ; ,
~ injection zone declines to the point where the well’s cone of
influence does not intersect with the lowermost
: unﬁergmund souroe of' dnnkmg water o

4.9.2.1 Closure Plan Requirements

A written closure plan is required for all closures of underground injection wells. The specific
requirements for closure of an underground injection well are found in 40 CFR §146.71(a). The plan should
be submitted as a part of the UIC permit application process and must be resubmitted if any significant
changes are made to the method of closure. The regulations state that at 2 minimum, the closure plan should
include the following:

e The number and types of plugs used;

® A description of the material used in plugging;

e The location and top and bottom elevation of each plug;

e The method of placement of each plug;

® The amount, size and location (by depth) of casing and any other materials left
in the well;

® The method and location where casing is to be parted, if applicable; and
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® Any proposed test or measure to be made on the well.

A Class I injection well that temporarily ceases operations can remain open provided that the owner
or operator receives authorization from the Director of the applicable UIC program. If such a well remains
open and in disuse for more than two years, the owner or operator must notify the director at least 30 days
prior to continuing injection activities. Also, the owner or operator must notify the Director at least 60 days
prior to closing the well. Within 60 days after closing a well, or if it is earlier, at the time of the next
scheduled quarterly report to the Director, a closure report must be also submitted to the Director. The
purpose of the closure report is to detail any differences between the actual methods used during closure and
those contained in the closure plan.

4.9.2.2 Post-Closure Plan Reguiremenis
A written post-closure plan must also be submitted along with the UIC permit application and

must be resubmitted if any significant alterations are made to the post-closure process. The regulations (40
CFR §146.72) state that at a minimum, the post-closure plan should include the following:

® Pressure of the injection zone before the well began operations;
® The anticipated pressure in the injection zone at the time of closure;
® The predicted time until pressure in the injection zone decays to the point that

the well’s cone of influence does not intersect with the base of the lowermost
underground source of drinking water;

® The predicied position of waste front at closure; and

° The status of any required corrective action.

4.9.2.3 Preparing and Plugging Wells

The closure procedure for underground injection wells is designed to protect underground sources of
drinking water from contamination from either injected fluids or fluids displaced by injection. The closure

procedure involves two steps -- well preparation and well plugging.

Well preparation involves activities necessary to ensure the proper environment for setting the plug and
the general integrity of the well prior to plugging.31 Well preparation involves the following steps:

e Collecting available hydrogeological and well construction data;
® Removing tubing and packer;
o Inspecting well;

31 *Fina] Technical Manual: Injection Well Abandonment,” prepared for U.S. EPA/Office of Drinking
Water by Geraghty & Miller, Inc.
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® Cleaning out well;

e Selecting plugging fluid;

® Establishing plugging fluid;

® Selecting cement slurry; and

e Submitting certified closure report.

Collecting available data. Knowledge of the location and characteristics of underground sources of
drinking water, the injection zone and confining beds, and any intervening geologic formations is essential to
plan a well plugging strategy. Information on well construction is also necessary because it influences the
design and location of plugs and the long-term structural integrity of the well. Knowledge of injection zone
pressure is necessary to ensure that it is properly controlled during plugging,

Removing tubing and packer. Injection well tubing must be removed first to make room for the plug.
The packer is a device attached to the bottom of the tubing to prevent liquids from moving back up through
the tube. The packer can be pulied out with the tubing or, if this is not possible, it may be ground-up with
a drill and the debris removed via fluid circulation.

Inspecting well. The objective of well inspection is to determine the mechanical integrity of the well.
The types of tests which may be used to determine mechanical integrity include:

® Liquid or gas pressure tests;
® Radioactive tracer surveys;
e Noise, temperature, pipe evaluation, or cement bond logs; and

o Any other test the Director deems appropriate.

Cleaning out well. The purpose of well cleanout is to ensure that effective plugging can take place.
Surface debris, formation material, old casing and downhole equipment must be removed.

Selecting plugging fluid. The fluid in the well must provide a suitable environment for placement of
plugs. Desirable qualities in a plugging fluid include:

® Ability to provide sufficient hydrostatic head (weight);

° Ability to remain in place for an extended period; and

® Physical and chemical stability.

Establishing plugging fluid system. The plugging fluid is established in the well with a drill pipe or other

tubing, thus the plugging fluid will be diluted with the original fluid. Several circulations of the plugging fluid
will be necessary to ensure the desired properties are maintained throughout the fluid.
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Selecting cement slurry. The shurry must provide a durable and impermeable barrier to the flow of liquid
through the borehole. The slurry must bond with the casing or underlying rock formation and be designed
to withstand any special pressure, temperature, or compatibility problems.

Closure Report. No later than 60 days after closure of the well, the owner or operator must submit a
closure report to the Director, certified by the person who performed closure (and the owner or operator if
the two are not the same). The closure report must state that the well was closed in accordance with the
approved closure plan.

Well plugging is the final stage of the closure procedure for underground imjection facilities. The
purpose of a cement plug is to prevent the migration of fluids containing hazardous constituents into or
between underground sources of drinking water. The cement plugs may be placed using one of four
techniques:

® The Balance Method involves displacing the plugging fluid with a cement slurry that is
placed through drillpipe or tubing into the borehole. The amount of cement placed must
match the level of cement in the drillpipe or tubing to the level of cement required in
the borehole. The tubing is then slowly pulled back out of the top of the cement, leaving
behind a solid plug of cement with minimal contamination by the plugging fluid.

® The Dump Bailer Method utilizes a bailer lowered into the well on a wireline. A
measured amount of cement is then released at a desired depth. Generally, a bridge plug
or cement basket is previously placed at the specified depth.

® The Two Plug Method involves a top plug, bottom plug, and a latch-down type of plug
catcher. The procedure begins by running the placement tubing with the attached plug
catcher into the hole to the depth desired for the bottom of the cement plug. The
botiom plug, followed by the desired volume of cement slurry, is pumped into the pipe.
The top plug is placed on top of the cement slurry and followed by a plugging fluid.
When the bottom plug reaches the catcher, it passes through and out into the well. The
cement sturry is then displaced into the well; when the top plug reaches the plug catcher,
it is unable to pass through preventing any further displacement of fluid.

° An alternate method may be approved by the Director.

For more information on the technical aspects of underground injection well plugging and abandonment
techniques, see U.S. EPA, "Final Technical Manual: Injection Well Abandonment,” prepared for the Office
of Drinking Water by Geraghty & Miller, Inc.

4.9.2.4 Post-Closure Activities

Post-closure care at UIC facilities generally involves monitoring of the water chemistry and the injection
zone pressure. The primary goal of monitoring at UIC facilities is to ensure that plugging activities were
conducted properly so as to prevent displaced fluids or hazardous constituents from the injected fluids from
contaminating underground sources of drinking water. Drastic changes in water chemistry (i.e., the level of
certain chemicals present) are indications of hazardous constituent migration from the injection well. Injection
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zone pressure is important because the higher the pressure in the injection zone, the greater the potential for
hazardous constituent migration.

The regulations do not include a standard period for post-closure care at UIC facilities; instead,
monitoring must continue until the pressure in the injection zone declines to the point where the well’s cone
of influence does not intersect with the base of the lowermost underground source of drinking water.

The type of monitoring required is specified by the Director in the permit. In making a determination
of monitoring requirements, the Director shall consider site specific factors (i.e., geohydrology, etc.) as well
as the ability of particular types of monitoring wells to detect migration of hazardous constituents. Four types
of monitoring may be applicable to UIC facilities:

® Shallow ground-water monitoring;

® Monitoring of the injection wellbore itself;

® Monitoring outside the well, above the injection zone; and
® Monitoring outside the well, within the injection zone.

The shallow ground-water monitoring requirements are the same as those for RCRA hazardous waste
treatment and disposal facilities. These requirements are discussed in greater detail in Chapter 2 of this
manual. Water chemistry is the parameter being measured by this type of monitoring.

The most effective means of measuring the injection zone pressure parameter is through the well
borehole itself. Such a monitoring system can be readily achieved by replacing the wellhead assembly with a
single master valve suitable for wireline access.

Monitoring wells above and within the injection zone are most appropriately suited for monitoring the
water chemistry parameter. The objective of monitoring wells above the injection zone is to detect migration
plumes of hazardous constituents. Monitoring wells within the injection zone are most appropriate for
measuring the changes in the waste composition during the post closure period.

The owner or operator of a UIC facility must provide information (eg. survey plats and well locations)
and retain for three years following closure, records reflecting the nature, position, and volume of the
hazardous waste injected. In addition, the owner or operator of the well, and the owner of the property on
which it is located, must record a notation on the deed that will provide any future buyer of the property with
information on the nature of injection activity and the name of the appropriate UIC regulatory authority.
Guidance on preparing a Notice in Deed is located in Chapter 3.

More technical information on the post-closure monitoring requirements for underground injection
wells can be found in, "Monitoring Class I Hazardous Waste Injection Well Facilities During the Post-Closure
Period: A Discussion of Technical Implications, Options, and Estimated Costs,” prepared by Larry Browning
Geological Engineering Specialties, December, 1986.
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4.9.3 Additional RCRA Reguiremenis to Consider

In addition to the unit-specific closure requirements discussed in this section, the owner or operator
should also be aware of the following additional RCRA requirements.

® Corrective Action. Corrective action at facilities handling mixed waste may be required as a part
of, or concurrently with, closure activities. See Section 2.1.3.2 for a discussion of corrective
action requirements.

® Land Disposal Restrictions (LDRs). LDRs prohibit the land disposal of RCRA hazardous wastes
beyond certain statutory dates established by Congress in HSWA. Restricted hazardous wastes
and contaminated soils removed at closure are subject to LDRs. See Section 2.1.4 for a
discussion of the LDR program.

e Delisting. If the owner or operator of a facility is able to delist the hazardous component of a
mixed waste at closure, the waste is no longer subject to the requirements under RCRA. The
delisted material becomes a radioactive waste regulated solely by the DOE. However, delisting
a waste does not necessarily exempt the facility that handled the waste from RCRA closure
requirements. See Section 2.1.2.5 for a discussion of delisting petitions.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 206460

NOV | 3 1886 OFEICE OF

S0LID WASTE AND EMERGENCY RESPON

MEMORANDUM

SUBJECT RCRA Regulatory Status of Contaminated Ground Water

FROM: Marcia E. Williams, Director f4u/(dk~\)kik .
Office of Solid Waste \ g

TO: Patrick Tobin, Director
Waste Management Division, Region IV

This is in response to your memorandum of September 18,
1986, regarding the regulatory status of ground water
contaminated with hazardous waste leachate. To answer this
guestion, one first has to determine the status of ground
water. Under the regulations, ground water contained in the
aguifer is not considered a solid waste, since it is not
"discarded” in the sense of being abandoned, recycled,
or inherently waste-like as those terms are defined in the
regulations. See 40 CFR 261.2(a)=(d). Therefore, contami-
nated ground water cannot be considered a hazardous waste
via the mixture rule (i.e., to have a hazardous waste
mixture, a hazardous waste must be mixed with a solid waste;
see 40 CFR 261.3(a)(2)(iv)). Nevertheless, ground water
contaminated with hazardous waste leachate is still subject
to regulation since it contains a hazardous waste. Therefore,
the treatment, storage, or disposal of ground water contaminated
with hazardous waste leachate must be handled as if the
ground water itself were hazardous since hazardcus waste 1/
leachate is subject to regulation under Subtitle C of RCRA.
However, if the ground water is treated such that it no
longer contains a hazardous waste, the ground water would no
longer be subject to regulation under Subtitle C of RCRA.

1/ This memo more precisely explains the position on ground
~ water contamination presented in John Skinner's memo dated
December 26, 1984.



Teking this interpretation and applying it to the example
in your memorandum, the ground water containing & listed
hazardous waste, once collected, is subject to regulation
under the hazardous waste regulations. However, i1f as a
result of treatment, the ground water no longer contains the
hazardous waste leachate, the ground water would no longer be
subject to the hazardous waste rules.

Your letter also raises the question of treatment of
ground water within the context of corrective action. If the
corrective action is taken at an interim status facility in
compliance with a §3008(h) order, treatment can take place.
We are considering the possibility of amending the regulations
to clarify the relationship between corrective action and
the reconstruetion ban (§270.72(e)). More broadly, the
Agency is currently examining the issue of whether permits
should be required for any corrective actions. We are also
developing rules for corrective action under RCRA §3004(u).
Until this analysis is completed, if the corrective action
takes place at a permitted facility, 1t can be handled as a
permit modification.

Please feel free to call Matt Straus, of my staff, if
you have any further questions; his telephone number is 475-

8551 (FTS).

cc: Hazardous Waste Division Directors,
Regions I-1II and V=X
Gene Lucero, OWPE
Lloyd Guerci, OWPE
Mark Greenwood, 0OGC
Steve Silverman, OGC
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OFFICE OF
SOLID WASTE AND EMERGENCY RESPONSE
JAN 24 1989
MEMORANDUM

SUBJECT: Status of Contaminated Groundwater and Limitations
on Disposal and Reuse

FROM: Sylvie K. Lowrance, Di:cctozg:&,{\, VK‘ j""\_—

Office of Solid Waste °

TO: Jeff Zelikson, Director
Toxics and Waste Management Division
Region IX

In your memo of December 16, 1988 and the attached
materials, you stated your understanding of the current policy
on the classification of contaminated groundwater and described
issues which have arisen in California regarding reuse of
contaminated groundwater from a Superfund site.

You have accurately stated the effects of the "contained
in® policy which governs situations such as the one you have
described. Briefly, a contaminated groundwater which has been
treated such that it no longer contains hazardous constituents,
need not be considered to be a hazardous waste, and beneficial
reuse of the water is permissible. We have not yet issued
definitive guidance on levels below which the groundwater is no
longer considered to contain hazardous wastes. Until such
definitive guidance is issued, the Regions may determine these
levels on & case-specific basis.

it is our ezpectation that ultimately the guidance on
levels of haszardous wastes which may remain will mirror the
levels in the De Minimis rule which is now under development
by 0SsW. I know that Region IX has been participating in the
Work Group discussions and reviews of this proposal and I urge
you to continue this invelvement.

in its present form, the De Minimis approach contemplates
levels based on health-based standards (where available),
assuming direct exposure. With respect to the constituents
of concern at the Pairchild Superfund site -- trichloroethane

A-3



2=

and dichloroethylene -- the levels remaining in the treated
groundwater are well below the MCLs and would therefore be
consistent with the De Minimis approach.

1£f you have additional guestions, please contact David Fagan
at PTS 382-4746. Questions on the De Minimis rule should be
addressed to Robert Scarberry at PTS 382-4778.

cec: Tina Raneen
Henry Longest
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Uniieg States Government Department of Energy

memorandum

DATE
REPLY TO
ATTN OF

SUBJECT

TO:

January 2, 1990 ‘;h’; Lt;Lﬂ
EH-231

Corrective Action Plan, Interim Measures Guidance, National
Strategy, and Model Consent Order.

Distribution

The purpose of this memorandum is to provide DOE and DOE
contractor personnel with information and guidance on the
Corrective Action reguirements under the Resource Conservation
and Recovery Act (RCRA).

The Hazardous and Solid Waste Amendments (HSWA) of 1984 greatly
expanded the authority under RCRA for requiring corrective action
for releases of hazardous wastes and constituents, as well as
hazardous substances identified in Section 101(14) of the
Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) at RCRA permitted and interim status facilities that
manage hazardous wastes.

EPA is authorized to address corrective action through the permit
process. Permits issued pursuant to Section 3005(a) of RCRA,
including permits issued by states with federally delegated
authority to implement HSWA provisions of RCRA programs, are
reguired to contain corrective action reguirements.

Additionally, EPA, pursuant to Section 3008(h) of RCRA, may
require corrective action at unpermitted facilities subject to
interim status reguirements.

Section 3004(u) of RCRA requires "corrective action for all
releases of hazardous wastes or constituents from any solid waste
management unit at a treatment, storage, and disposal facilities
seeking a permit under this subtitle (Subtitle C), regardless of
the time at which waste was placed in such units™. Section
3004(v) requires corrective action "be taken beyond the facility
property boundary where necessary to protect human health and the
environment unless the owner or operator of the facility can
demonstrate that, despite the owner or operator's best efforts,
the owner or operator was unable to obtain permission to
undertake such action”.

Finally, Section 3008(h) of RCRA authorizes EPA %o reguirzs that,
"whenever, on the basis of any information, the Administrator
determines there has been a release of hazardous waste into the
environment from a facility authorized to operate under Section
3005(e) of Subtitle C, the Administrator may issue an order
reguiring corrective action, or other such response measure as
deemed necessary to protect human health or the environment”.
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It should be noted that federal facilities, including those
operated by DOE and DOE contractors, are subject to the same
basic corrective action reguirements which apply to any facility
owned or operated by private parties.

The RCRA corrective action process consigts of four stages
(figure 1): RCRA Facility Assessment (RFA), RCRA Facility
Investigation (RFI), Corrective Measures Study (CMS), and

Corrective Measures Implementation (CMI).

An RFA is performed to determine areas of potential release of
hazardous wastes or hazardous substances at RCRA facilities and
to identify releases or suspected releases of hazardous wastes or
substances needing further investigation. In most cases the RFA
assessment and report will be prepared by the DOE facility;
however, EPA personnel may elect to prepare & RFA report
themselves using information supplied to the agency by the
facility in conjunction with on-site inspections.

1£ further investigstion is found to be warranted as & result of
the RFA, the facility will conduct an RFI to evaluate the nature
and extent of the release of hazardous weste and constituents,
and to gather sufficient information to support &8 CMS. If the
RFI determines that some sort of corrective measure is reguired,
then 8 CMS is conducted.

The purpose of a CMS is to develop and evaluate corrective
measures alternatives and to recommend a f£inal correct measure or
measures. The final step in the corrective action process is the
CMiI. The objective of the CMI is to design, construct, operats,
maintain, and monitor the performance of the corrective measure
or measures selected in the CMS.

Attached to this memorandum are four documents developed by the
Office of Solid Waste and Emergency Response (OSWER) of the
Environmental Protection Agency (EPA) to explain the corrective
action program, and to assist EPA Regional Offices and State
regulatory agencies with the development and implementation of
corrective action orders under Section 3008(h), and permit
corrective action reguirements under Sections 3004(u) and (v) of
RCRA.

The attached documents nrovide background infozmaticn ragarding
the EPA policies and goals pertaining to corrective action:
specify "model" requirements for corrective action plans and
consent orders;: and provide guidance, as well as model language,
for interim measures corrective action orders.



It is important to note that the "model” language in all of the
attached guidance materials is generic and is intended only as a
guide for preparing required documents. In "real-world”
situations, corrective action documents will be prepared on a
site-specific basis, taking into account special conditions or
circumstances at the location for which corrective action is
required.

These guidance materials are being provided to you in order to
assist you in more fully understanding the requirements of the
EPA corrective action program, as well as to provide you with
information which may aid you in the effective planning and
implementation of the elements of corrective action plans at your
respective facilities should they be regquired. The objective of
corrective action plans, when they are reguired at DOE
facilities, is to specify the nature and scope of investigations
and corrective measures to be applied to the cleanup of releases
of hazardous wastes or hazardous constituents at treatment,
storage, or disposal units subject to Subpart C of RCRA following
the steps outlined in the EPA corrective action program.

In the Fall or Winter of 1989, EPA is expected to propose the
addition of a new Subpart S, "Corrective Action for Solid Waste
Management Units®, to 40 CFR Part 264. The proposed rule will
further define the reguirements for conducting corrective action
remedial investigations, evaluating potential remedies, and
selecting and implementing remedies at RCRA facilities.

Even though existing corrective action reguirements will be
amended by the new Subpart S when it is promulgeted as a f£inal
rule, the information contained in the attached guidance
materials should continue to be generally valid as guidance
materials. These materials provide generalized descriptions of
corrective action reguirements as wall as generalized "model”
technical language which can be used as general guidance for the
preparation of documents reguired as part of a corrective action
plan.

Please note that once the new Subpart S requirements are
promulgated, EH~-231 will provide you with an update, if it is
necessary of information regarding new or modified requirements
of the corrective action process, especially as it relates to the
information contained in the attached EPA guidance documents
described beliow.

Attachment # 1. RCRA CORRECTIVE ACTION PLAN: INTERIM FINAL,
OSWER Directive 9902.3. The purpose of a corrective action plan
(CAP) is to assist regulatory authorities in the determination of
the nature and extent of work that an owner or operator must
perform as part of a corrective action program.
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Specifically, the CAP is used by the EPA and States in the
development of corrective action orders under Section 3008(h),
and for defining corrective action requirements for permitted
facilities, Sections 3004(u) and (V).

The CAP guidance document provides "model language"” which can be
used to formulate facility-specific scopes of work for the three
most intensive phases (see figure 2) of corrective action under
RCRA. These phases are (1): the RCRA Facility Investigation
(RF1), (2) Corrective Measures Study (CMS), and (3) the
Corrective Measures Implementation (CMI). Actual scopes of work
for corrective action activities must be tailored to site-
specific conditions.

It should be noted that different types and levels of corrective
action may be required for remediation of spills and releases of
hazardous wastes and constituents as well as hazardous
substances. Accordingly, the information provided in the CAP, as
well as provided in the other guidance materials described below,
should be used for general guidance purposes only. Actual
corrective action plans should be tailored to the site-specific
circumstances and carefully negotiated with the EPA or state
regulatory authority when it has corrective action authorization.

Attachment # 2. RCRA CORRECTIVE ACTION INTERIM MEASURES
GUIDANCE, OSWER Directive 9902.4. This document provides a
review of interim measures which may be implemented under Section
3008(h), as well as in and through RCRA permits, to quickly
address environmental problems at a site while other detailed
investigations are being conducted.

The interim measures guidance includes an interim measures
implementation strategy and model language for various interim
measure actions. The guidance also contains model language for
interim measures investigations, designs, workplans, etc.

Attachment # 3. INTERIM FINAL RCRA SECTION 3008(h) MODEL CONSENT
ORDER. The model consent order contains generalized language
which may be found in 3008(h) consent orders. Section 3008(h) of
RCRA, Interim Status Corrective Action Orders, authorizes the EPA
to issue orders regquiring corrective action, or take other
appropriate response measures to protect human health and the
environment, based on any information that there is or has been a
release of hazardous waste from an interim status facility
authorized to operate under RCRA.



in the case of federal facilities, 3008(h) Orders for corrective
action are issued by the EPA upon consent of the federal facility
involved. - Federal facilities are given an opportunity to review
and comment on, as well as negotiate with the EPA, the
requirements of the "finalized" order.

It should be noted if an agreement cannot be reached by EPA
Regional office and the DOE facility regarding the terms,
conditiong, or schedules on an order, then a dispute resolution
process will be initiated and the dispute will be escalated to
EPA Headguarters. The Office of Federal Activities (EPA), and/or
the lead EPA Headguarters program office, and the DOE
Headquarters will attempt to negotiate an acceptable solution to
the dispute within 90 days of the referral to EPA Headquarters.
If at the end of the 90 days, negotiations are still
unsuccessful, then the dispute is referred to the Administrator
for resolution. If the dispute resolution process is evoked, the
proposed order will be stayed pending escalation and resolution
of the dispute.

I1f federal facilities fail to respond to a proposed order within
a specified timeframe (usually 30 days), the Order becomes a
final administrative order, effective at the time established in
the proposed order.

Attachment # 4. NATIONAL RCRA CORRECTIVE ACTION STRATEGY. The
Strategy document presents a general overview of the major
statutory authorities for corrective action, technical aspects of
the corrective action process, and state-federal roles in
implementing the national corrective action program.

Questions pertaining to the information provided herein or to
RCRA corrective action in general may be directed to Jerry
Coalgate of my staff at FTS 586-6075.

honas F. ceskd
Chiefs RCRK/CERCLA Unit
Environmental Guidance Division

Attachments (4)
Figures (2)



RCRA CORRECTIVE ACTION PROCESS

DOE/OPERATOR AND/OR_REGULATORY AGENCY (EPA) performs RCRA

Facility Assessment (RFA) to:

o Identify solid waste management units (SWMUs) and collect
existing information on contaminant releases.

o Identify releases or suspected releases needing further

investigation.

REGUTLATORY AGENCY specifies permit conditions or issues
enforcement order to facility owner/operator to:

© Perform investigations on releases of conecern:; and/or

o Implement interim corrective measures.

Y

DOR/OPERATOR performs RCRA Faeility Invesctigation (RFI) to

verify the release(s), if necessaky, and to charaeterize the nature,
extent and rate of migration for releases of concern. Owner or
operator reports results and contacts the regulatory agency
immediately if interim corrective measures seem warganted.

'

REGIIATORY AGENCY conducts heslth and environmental assessment based
on zesults of RFI and determines the need for interim corrective
measuzes, and/or a Corzective Measures Study.

|

DOB/OPERATOR conducts Corrective Measures Study (CMS) as
directed by regulatory agency and proposes appropriate corrective

measures.

REGULATORY AGENCY evaluates Corrective Measures Study and specifies
appropriate corrective measures.

Y

DOE/ORPERATOR performs the Corrective Measures Implementation
(CMI). This includes designing, constructing, operating,
maintaining and monitoring the corrective measures.

Note: Although certain aspects of the Corrective Action Process are

the responsibility of either the regulatory agency or DOE/Operator,

close coordination between the regulatory agency and DOE/Operator is
essential throughout the process.
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APPENDIX C
Placement and Disposal

(Source: EPA CERCLA Orientation Course)
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APPENDIX D

Joint NRC-EPA Guidance on Conceptual Design of
Radioactive Mixed Waste Management Unit Closures

Conceptual Design Exhibits

(Source: EPA Mixed Waste Training Course)
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AUG 3 1587

TO THE STATES, COMPACT REGIONS, AND ALL NRC LICENSEES

SUBJECT: JOINT NRC-EPA GUIDANCE ON A CONCEPTUAL DESIGN APPROACH FOR COMMERCIAL
MIXED LOW-LEVEL RADIOACTIVE AND HAZARDOUS WASTE DISPOSAL FACILITIES

Under the Resource Conservation and Recovery Act (RCRA), the U.S. Environmenta!
Protection Agency (EPA) has jurisdiction over the management of solid wastes
with the exception of source, byproduct, and special nuclear material, which
are regulated by the U.S. Nuclear Regulatory Commission (NRC) under the Atomic
Energy Act (AEA). Low-Level Radiocactive Wastes (LLW) contain source,
byproduct, or special nuclear materials, but they may also contain chemical
constituents which are hazardous under EPA regulations promulgated under
Subtitie C of RCRA., Such wastes are commonly referred to as Mixed Low-Level
Radioactive and Hazardous Waste (Mixed LLW).

Applicable NRC regulations control the byproduct, source, and special nuclear
material components of the Mixed LLW (10 CFR Parts 30, 40, 61, and 70); EPA
regulations control the hazardous component of the Mixed LLW (40 CFR Parts
260-266, 268 and 270). Thus, all of the individual comstituents of Mixed LLY
are subject to either NRC or EPA regulations. However, when the components are
combined to become Mixed LLW, neither agency has exclusive jurisdiction under
current Federal law. This has resulted in dual regulation of Mixed LLW where
NRC regulates the radioactive component and EPA regulates the hazardous
component of the same waste.

The attached guidance document provides a conceptual design approach for Mixed
LLW disposal facilities. It has been developed jointly by the NRC and EPA to
assist commercial LLW disposal site operators and State and Regional Compact
regulatory agencies in designing disposal facilities that satisfy both EPA and
NRC regulations for Mixed LLYW facilities. Although EPA is currently in the
process of promulgating regulations that further defire the technical
parameters for the leak detection, leachate collection, and double liner
systems, affected parties may proceed to develop designs for disposal units
that will accept Mixed LLW in accordance with existing regulatory requirements.
Owners and operators should, however, keep abreast of developing EPA
regulations in this area. The attached guidance is based on NRC and EPA
regulations in effect on August 1, 1987.

The attached guidance presents a conceptual design approach that meets EPA's
regulations covering minimum technology requirements for liners and leachate
collection systems, and NRC's requirements for minimization of contact of waste
with water, while also assuring long-term stability and avoidance of long-term
maintenance which are required by both agencies. The concepts proposed in this
document are presented as general guidance; specific design details are
expected to be complementary to particular site conditions, so that a licerse
application will have to address site characteristics and their relationship to
a proposed design as well as the details of any engineered portion of the
facility. The application of this guidance will not affect the requirements
for waste disposal facilities to comply with all applicable NRC and EPA
regulations., D-1



The attached guidance should permit licensees to develop safe and effective
designs for disposal of Mixed LLW that fully meet the regulatory requirements

of both agenctes.

Depending on the particular type of conceptual design

selected by a licensee, EPA may permit variances to the requirements for double

Tiners and leachate collection systems.

Enclosure:
As stated

Sincerely,

bt

e of Nuclear Mat
Safety and Safeguar
U.S. Nuclear Regulatory Commission

Kinston Porter
ssistant Administrator
0ffice of Solid Waste
and Emergency Response
U.S. Environmental
Protection Agency



JOINT NRC-EPA GUIDANCE ON A CONCEPTUAL DESIGN APPROACH FOR
COMMERCIAL MIXED LOW-LEVEL RADIOACTIVE AND HAZARDOUS
WASTE DISPOSAL FACILITIES

Introduction

The Low-Level Radioactive Waste Policy Amendments Act of 1985 (LLRWPAA)
requires that the three operating low-level radicactive waste (LLW) disposal
facilities remain available through 1992. By that time, all states and compact
regions are required to assume complete responsibility for LLW disposal. Both
existing and new disposal facilities may receive commercial mixed low-leve!
radioactive and hazardous waste (Mized LLW), which is regulated by the U.S.
Nuclear Regulatory Commission (NRC) under the Atomic Energy Act (AEA), and by
the U.S. Environmental Protection Agency (EPA) under the Resource Comnservation
and Recovery Act (RCRA). Mixed LLW is defined as waste that satisfies the
definition of LLW in the LLRWPAA and contains hazardous waste that either (1)
is listed as a hazardous waste in Subpart D of 40 CFR Part 261 or (2) causes
the LLW to exhibit any of the hazardous waste characteristics identified in
Subpart C of 40 CFR Part 261. To assist in applying this definition, NRC and
EPA issued joint guidance entitled "Guidance on the Definition and
Identification of Commercial Mixed Low-Level Radioactive Waste and Answers to
Anticipated Questions®” on January 8, 1987.

This jointly developed NRC-EPA guidance document presents & conceptual design
approach that meets the regulatory requirements of both agencies for the safe
disposal of Mixed LLW. Other designs, or variation of the proposed design
concept may also be acceptable under the requirements of both agencies and will
be reviewed on a case-by-case basis as received.

EPA regulations in 40 CFR Part 264, Standards for Owners and Operators of
Hazardous Waste Treatment, Storage, and Disposal Facilities, identify the
design and operating requirements for owners and operators that dispose of
hazardous waste in landfills [264.300 to 264.317]. These regulations involve
requirements for the installation of two or more liners and a leachate
collection and removal system (LCRS) above and between the liners to protect
humar health and the enviromnment. Exceptions to the double liner and leachate
collection system requirements are allowed, if alternative design and operating
practices, together with location characteristics, are demonstrated to EPA's
Regional Administrator to be equally effective in preventing the migration of
any hazardous comstituent into the ground water or surface water.

NRC regulations fn 10 CFR Part 61, Licensing Requirements for Land Disposal of
Radicactive Waste, indicate that long-term stability of the waste and the
disposal site require minimization of access of water to the waste [61.7(b)(2)]
and that the disposal site must be designed to minimize, to the extent
practicable, the contact of water with waste during storage, the contact of
standing water with waste during disposal, and the contact of percolating or
standing water with wastes after disposal [61.51(8)(6)]. The primary cbjective
of the above NRC regulations is to preclude the possibility of the development
of a "bath-tub" effect in which the waste could become immersed in 1iquid
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(e.g., from infiltration of surface water runoff) within & disposal unit below
grade with a ypu-permnabi11ty bottom surface.

The guidance on a conceptual design approach that is offered in the subsequent
paragraphs is intended to present basic design comcepts that are acceptable in
addressing the regulations of both the NRC and EPA with respect to requirements
for 1iners, leachate collection systems and efforts te minimize the comtact of
liquid with the waste. It should be recognized that the guidance is being
provided at the conceptual level and that the design and details that are
complementary to specific site conditions need to be engineered by potential
waste facility owners-and operators. “The application of the guidance in this
document will not affect the requiresiants for licensees of waste disposal
facilities to comply with all applicable NRC and EPA regulations.

Conceptual Design

Sketches and a brief discussion of the design considerations for an above grade
disposal unit are provided. This design concept has been developed primarily
to demonstrate the integration of EPA's reguletory requirements for two or more
liners and a lTeachate collection system above and between liners and the
regulations of the NRC that require the contact of water with the waste be
minimized. In addition, the design concept fulfillis the need under both
agencies' regulations to assure long-term stability and minimize active
maintenance after site closure.

In this approach, the Mixed LLW would be placed above the original ground
surface in a tumulus that would be blended into the disposal site topography.
Schematic details of some of the principal design features of an above grade
Mixed LLW ¢isposal unit are provided in the sketches accompanying this guidance
document. Figure 1 depicts the three dimensional overall view of a conceptual
Mixed LLW disposal unit; Figure 2 provides details of the perimeter berm,
liners, and leachate collection system; Figure 3 presents a cross-sectional
view of the covered portion of the disposal unit; and Figure 4 describes the
final cover system.

In the overall view of the Mixed LLW disposal facility, the double liners and
leachate collection and removal system are installed before the emplacement of
the Mixed LLW; and the cover system is added at closure. The leak detection
tank and leachate collection tank are encircled by a berm that controls surface
water runoff from precipitation that would fall directly on the waste facility
site, The drainage pipes in the upper primary collection system would collect
any leachate that could possibly develop above the top flexible membrane 1iner
and below the emplaced waste. Any leachate collected would drain through the
pipes to the primary leachate collection tank where the leachate would be
tested and treated, if required. Any leachate collected by the lower leachate
collection and removal system would drain to the leak detection tamk. The
development of significant amounts of leachate from the solidified waste after
closure 15 not anticipated. This is because the closure requirements provide
that the cover must be designed and comstructed 1) to provide long-term
minimization of water infiltration into the closed disposal facility, 2) to
function with minimum maintenance, 3) to promote drainage and minimize erosion,
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and 4) to have a permeability less than or equal to the permeability of any
bettom liner system. It is anticipated that the area shown on Figure 3 between
the slope of the final cover and the run-on control berm, where the tanks are
located, would be regraded and the tanks removed at the end of the post-closure
care period (normally 30 years) when leachate development and collection is no
longer a problem.

Figure 2 provides the general details required by EPA regulations for the
double liner and leachate collection and removal system. The perimeter berm
for leachate runoff control would assure that all leachate is collected below
the waste and safely contained and transported through the drainage layers and
pipes to the tanks located outside the final cover slope. MNRC's regulations
requiring minimizing contact of the waste with water ave fulfilled by regquiring
the waste to be placed above the level of the highest water table fluctuation
and above the drainage layers where leachate would collect. The bottes
elevation of the solidified Mixed LLW would be required in all instances to be
at elevations above the top of the perimeter berm,

In Figures 3 and 4, the design concepts for the final cover over the solidified
waste zone and the perimeter berm are presented. The actual 2one for placement
of solidified Mixed LLW may consist of different options, depending on the °
‘icensee's selection. Options that would be acceptable include use of stable
high integrity waste containers (HICs) that have the spaces between containers
filled with a cohesionless, low compressible fill material or placement of the
waste in an engineered structure, such as a reinforced concrete vault. A cover
system over the waste that would be acceptable to the EPA and NRC is shown in
Figure 4. The cover system would consist of (1) an outer rock or vegetative
layer to minimize erosion and provide for long-term stability, (2) a filter and
drainage layer that transmits infiitrating water off of the underiying low
permeability layers, (3) an impervious flexible membrane 1iner overiying a
compacted low permeability elay layer. :nd (4) a filter and drainage layer
beneath the compacted clay layer. [f .ne solidified waste zone does not
consist cf an engineered vault structure with a top roof, an additional
compacted clay layer should be placed immediately above the emplaced waste to
direct any water infiltration away from the waste zone. Mixed LLW that
contains Class C waste as designated by NRC's regulations would need to provide
sufficient thickness of cover materials or an engineered intruder barrier to
ensure the required protecticn against inadvertent intrusion.

Variations on the above described design approach may include placement of the
Mixed LLW in an engineered reinforced concrete vault, a steel fiber
polymer-impregnated concrete vault, or double-lined high integrity containers
that are hermetically sealed. [f proposed by license applicants, these
variations would be reviewed by both the EPA and NRC on a case-by-case basis to
evaluate their acceptability and conformance with established Federal
regulations.
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For questions related to NRC regulations and design requirements, contact:

Dr. Sher Bahadur, Project Manager

Division of Low-Level Waste Management
and Decommissioning

Mail Stop 623-SS

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Facility specific questions, permitting requirements, variances and other
related concerns should be addressed to either the EPA Regional office or State
agency authorized to administer the mixed waste program as appropriate. For
general questions related to EPA regulations and design requirements, contact:

Mr. Kenneth Skaha, Senior Engineer
Waste Management Division

Mail Stop WH=-565E

U.S. Environmental Protection Agency
401 ¥ Street, SW

Washington, DC 20460



TECHNICAL PROCESS REQUIREMENTS:

DISPOSAL

Slide No. 191



PERMITTING MD(ED WASTE FACILITIES - DISPOSAL

NRC Licenses for Disposal

e Source, by-product, and speclal nuclear materlal licenses may allow for
disposal:

- One-site, if disposal process is approved by NRC, or
= [nto sanitary sewerage system, if the waste meets certain criteria

Waste that meets certain quantity and type specifications may be disposed of
without regard to its radioactivity

Disposal of low-level radioactive waste received from other persons (i.e.,
commercial dispoeal) requires a separate digposal license

Slide No. 192

° On-site disposal is allowed If disposal process Is approved by NRC. [10 CFR
20.302]

- Licensee or applicant must submit an application for approval of the
proposed disposal. The application must include a description of the
licensed material, any other radioactive material invoived, the proposed
manner and conditions of disposal, an anealysis and evaluation of pertinent
information as to the environment, usage of ground and surface waters in
the general area, the nature of cther potentiaily affected facllities, and the
procedures to be observed to minimize the risk of unexpected or hazardous
exposures.

° Disposal into & sanitary sewerage system Is aliowed, If the waste is readily
soluble or dispersibie in water and meets specific quantity limitations. [10 CFR
20.303]

D-8



PERMITTING MDED WASTE FACILITIES - DISPOSAL

Tvpleal NRC Disposel Practice

"Near surface® disposal involves disposal into the uppermost portion of the
earth (l.e., within approximately 30 meters of the surface)

High-integrity containers can be used

Design and operating requirements minimize migration of radiological
contamination

Slicle No. 193



PERMITTING MD(ED WASTE FACILITIES - DISPOSAL

Oblectives
e NRC - Water contact with radioactive waste should be minimized

o EPA - Contaminants should not leach from the unit

Slide No. 194

o NRC emphasizes the prevention of enterance of liquids into the unit.

o EPA emphasizes the prevention of release of hazardous constituents from the
unit.



CONCEPTUAL DESIGN OF A MIXED WASTE
DISPOSAL FACILITY

DOUBLE LINERS & LCRS
LEACHATE COLLECTION

Slide No. 195

The conceptual design of a mixed waste disposal facility requires that mixed low-
level waste be placed above the original ground surface in tumulus and blended
into topography. The conceptual design integrates two liners and a leachate
collection system and minimizes contact between waste and water. The design

also assures long-term stability while minimizing the need for active maintenance
after site closure.



PERMITTING MDED WASTE FACILITIES - DISPOSAL

Liners

o NRC regulations do not specify liner requirements

o NRC regulations do not speclfy isachate collection and removal requirements

o Emphasis Is on eliminating infiltration of liquids into the unit

Slide No. 196

e Caution must be taken to prevent a “bathtub effect" from the use of RCRA liners
in mixed waste units whereby the waste could become immersed in water within
the disposal unit due to a low permeabllity bottom surface.

e RCRA systems for leachate collection and removal must be installed above and
between double liners.

e NRC emphasizes eliminating the Infiitration of liquids into the unit to create a
passively protective system where the need for active maintenance is minimized.



PERMITTING MID(ED WASTE FACILITIES - DISPOSAL

Consgideration:

o EPA and NRC design and operating requirements are based on different
objectives

o Incorporating both sets of objectives into one facllity may be difficult

Slide No. 197
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PERMITTING MIXED WASTE FACILITIES - DISPOSAL

Options to resoive differences:

o Exceptions to EPA’e double liner and leacheate collection system
requirements allowed If:

- Alternate design and opereating practices, and

= Location characteristics are demonstrated to the Regional

Adminietrator's satistaction

Slide No. 198

® Alternatives are to be demonstrated to the Regional Administrator to be equally
effective in preventing the migration of any hazardous constituents into the
ground water or surface water. (Refer to Appendix O; OSWER Directive 8487.00-
8: Joint NRC-EPA Guidance on & Conceptual Desion Approach for Commercial

Mixed Low-Level Radioactive and Hazardous Waste Disposal Facllities, August 3,
1987.)

o Also see Appendix P; OSWER Directive 9480.00-14: Combined NRC/EPA Siting

Guidelines for Disposal of Commerclal Mixed Low-Level Radioactive and
Hazardous Waste, June, 1987.




CONCEPTUAL DESIGN OF DOUBLE LINER AND
LEACHATE COLLECTION SYSTEM AT A MIXED WASTE
DISPOSAL FACILITY

PERIMETER BERM FOR
LEACHATE RUNOFF CONTROL

COLLECTION, AND
REMDVAL SYSTEM

BOTTOM UNER
STABLE FOUNDATION

(COMPORITE P, &
COMPACTED CLAY) . .

° The compasted clay layer b 1 be & mirinuem 3 feel In Bithnewm end have
& hyareulic contuctivity less then 1 2 10 °7 envess

Slide No. 199

° Perimeter berm for leachate runoff control assures that leachate is coliected
below waste. In addition, the bottom elevation of solidified waste is required to
be above top of perimeter berm.

® Using this design for a double liner and leachate collection system will satisfy
the NRC requirement to minimize contact of waste with water is fulfilled.



PERMITTING MD(ED WASTE FACILITIES - DISPOSAL

Covers

e NRC covers must limit the radiation dose rate &t the surface of the cover

o Mixed waste containing Class C waste must be under cover of sufficient
thickness to protect against inadvertent intrusion

Slide No. 200

e NRC regulations (10 CFR 61.82) specify that waste must be placed and covered
in a manner that limits the radiation dose rate &t the surface of the cover to
levels that at a minimum will permit the licensee to comply with the provisions of
10 CFR 20.105.

° 10 CFR 20.105 specifies the permissible levels of radiation in unrestricted areas.

e Both NRC and EPA covers are designed to:
= Minimize infiltration,

- Promote drainage,

= [Minimize erosion, and

= Require minimum maintenance. , .



CONCEPTUAL DESIGN OF A COVER SYSTEM
AT A MIXED WASTE DISPOSAL FACILITY -- FIGURE A

AREA REGRADED FOLLOWING

POST-CLOSURE CARE PERICD
- FIGURE B ON NEXT PAGE

PERBAETER BERM
FOR LEACHATE
RUNOFF CONTROL
BOLIDIRED WASTE

ZONE

LINER & LEACHATE COLLECTION SYSTEM |
UNSATURATED SO

Slide MNo. 201

® Additional compacted clay liner should be placed immediately above emplaced
waste if solidified waste zone does not consist of engineered vault structure with
a top roof.



CONCEPTUAL DESIGN OF A COVER SYSTEM
AT A MIXED WASTE DISPOSAL FACILITY -- FIGURE B

COMPACTED CLAY

SLOPE DESIGNED FOR
LONG-TERS STABRITY

FILTER & DRAINAGE LAYER
ROCK OR VEGETATIVE COVER

PIPES CUTOFF AT SLOPE FOLLOWSNG
POST-CLOSURE CARE PERICD

"  souDEIED waSTE
SURFACE DRAINAGE cmma\ s FED )

PREAAY LCRS COLLECTION PIPE
LEACHATE DETECTION PIPE \ \

£ : DOUBLE LINER & LEACHATE
- e COLLECTION SYSTEM

\ PERBLETER BERM FOR
GROUND SURFACE LEACHATE CONTROL

SEPARATION TO ASSURE
LEACHATE ALOW BNTO LCRS

Slide No. 202

e Conceptual design of a cover system at a mixed waste disposal facility consists
of:

= An outer rock or vegetative layer,
= A filter and drainage layer to transmit infiltrating water,
=  An impervious flexible membrane liner (FML) overlying a clay liner, and

= A filter and drainage layer beneath the clay liner.
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and Ground-Water Treatment Reinjections
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United States Government Department of Energy

memorandum

oate: MAR 2 8 1990

femnor EH-231

sugiect. Applicability of Land Disposal Restrictions to RCRA and CERCLA
Ground Water Treatment Reinjections

0. Distribution

Background

The purpose of this memorandum is to provide Field Organizations
with information and guidance on the applicability of Land
Disposal Restrictions (LDR) to the reinjection of treated ground
water into aquifers during "pump and treat" operations at
Department of Energy (DOE) environmental restoration sites.

On December 15, 1989, the Environmental Guidance Division (EH-
231) issued a memorandum to all Program and Operations Offices
entitled "Fact Sheets: Natural Resource Trusteeship Under CERCLA
and Management of Contaminated Ground Water as Hazardous Waste".
The fact sheet on ground water as hazardous waste described
pertinent definitions and facts about the U.S. Environmental
Protection Agency's (EPA) approach to managing contaminated
ground water under the Resource Conservation and Recovery Act
(RCRA). 1t also alerted readers that EPA's Office of Solid Waste
and Emergency Response (OSWER) planned to issue an interpretive
memorandum which would describe whether LDR applies to ground
water that is reinjected during environmental restoration "pump
and treat" operations. RCRA LDR may be applicable or relevant
and appropriate requirements (ARARs) for certain response actions
taken under the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA)®.

The LDR Interpretation for reinjected ground water has been
announced by EPA and is provided for your information at
attachment 1 (OSWER Directive 9234.1-06). Briefly stated, the
EPA has determined that under certain circumstances, the LDR do
not apply to reinjections of ground water during pump and treat
operations. The driving force behind this action was a
Department of Justice letter to the EPA asking for clarification
of the applicability of the LDR to the injection of treated

'The National 0il and Hazardous Substances Pollution
Contingency Plan (NCP) reguires that CERCLA lead agencies comply
with all applicable or relevant and appropriate requirements
pertinent to the remedial action during the course of the action
as well as upon its completion (55 FR 8666, March 8, 1990; to be
codified at 40 CFR 300.435(b)(2).
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ground water back into the aquifer from which it was withdrawn at
a Federal facility. The EPA's LDR Interpretation for reinjected
ground water is also consistent with a specific recommendation of
a major EPA report, "A Management Review of the Superfund
Program" (EH-231 distributed a synopsis for management on this
report in a September 20, 1989, memorandum entitled "Fact Sheet:
A Management Review of the Superfund Program: The 90-Day
Report" ).

Need for Interpretation

In its management review of the Superfund Program, EPA identified
the misapplication of RCRA LDR (which are proscriptive
regulations designed to prevent contamination before it happens),
as contributing to the inefficient implementation of CERCLA (a
response program for responding to uncontrolled releases which
have already resulted in contamination). There is recognition on
the part of EPA that the problem of cleaning up large-scale
contamination (under CERCLA) is quite different from the problem
of how hazardous wastes should be properly managed by an ongoing
operation (the focus of RCRA). EPA has recognized that in some
cases, using RCRA standards as ARARs for CERCLA response actions
confuses prevention for cure.

In general, RCRA LDR prohibit the land disposal of restricted
wastes (after the effective date of the restriction), unless such
waste meets promulgated treatment standards based on best
demonstrated available technology (BDAT) identified by EPA for
that particular type of waste. Requiring compliance with these
fundamentally "preventative" provisions of RCRA, could place
unnecessary constraints on CERCLA response actions.

The BDAT regimes can be difficult to apply at CERCLA sites
because the wastes that are encountered are usually a mixture of
different types of restricted wastes, non-restricted hazardous
substances and debris, which may be dispersed throughout
different environmental media. Each of the restricted wastes in
a CERCLA mixture may require a different BDAT treatment. Since
restricted wastes subject to LDR may be mixed together with other
restricted wastes, it can be difficult to determine the
appropriate BDAT(s) for all of the restricted wastes in a CERCLA
mixture’. These difficulties can be expected to be magnified at
DOE's environmental restoration sites, because there can be
additional technical problems associated with DOE's soil and

debris mixed wastes, containing restricted hazardous wastes and
radioactive wastes.

’In a September, 25, 1989, memorandum to Program and
Operations Offices entitled "RCRA Land Disposal Restriction
Guides for CERCLA Cleanup Actions", EH-231 provided a synopsis
and copies of six EPA publications on the application of the RCRA
LDR to CERCLA response actions.
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Because injection of ground water containing restricted wastes
constitutes "land disposal” under RCRA section 3004(k), the
question of whether the LDR are applicable to reinjected ground
water during CERCLA "pump and treat" operations has been raised.
If LDR are applicable, ground water containing restricted wastes
would require treatment to attain standards based on BDAT prior
to each reinjection. Since "pump and treat" remedies may have to
operate for many years, the clean up action could become overly
burdensome, technically impractical and/or prohibitively
expensive.

The Applicability of LDR To Ground Water Treatment Reinjection
Interpretation at attachment 1 is one way EPA is attempting to
correct the misapplication of the LDR to RCRA corrective and
CERCLA response actions.

Basis for the LDR Interpretation

RCRA Section 3020(b) prohibits the injection of hazardous waste
into or above an underground source of drinking water, with the
following exception: the prohibition does not apply to "the
injection of contaminated ground water into the aguifer from
which it was withdrawn," if the injection is a CERCLA response
action (or a RCRA corrective action), the ground water has been
treated to "substantially reduce hazardous constituents,” and the
action will protect human health and the environment. The EPA
Interpretation that LDR are not applicable tc reinjection of
treated ground water during RCRA corrective and CERCLA response
actions is based on the "traditional principle” that the more
specific of two overlapping statutory provisions should control.
In this case, the language of the LDR, which refers generally to
the land disposal of wastes, was found to be less specific than
another RCRA provision [Section 3020(b)] that directly focuses on
the injection of treated contaminated ground water into Class IV
injection wells (40 CFR 146.5(d)).

In determining whether RCRA LDR may be "relevant and appropriate”
(for CERCLA response actions), EPA indicates that the reguirement
must address problems or situations similar to the circumstances
of the response action contemplated, and be well-suited to the
(CERCLA) site. Comparing the CERCLA response objectives with the
purpose and objective of the LDR requirement is the key to EPA's
interpretation of the potential relevance and appropriateness of
the LDR to pump and treat operations conducted under a CERCLA
response action. Treating and reinjecting ground water into
Class IV injection wells is ultimately performed to restore the
ground water (aquifer) to drinking water quality. EPA believes
that standards that have been specifically developed to establish.
drinking water quality levels, such as Maximum Contaminant Levels
(MCLs), are well-suited to the accomplishment of the CERCLA
response action (i.e., pump and treat) objective. Thus, the EP2
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Interpretation provides that where drinking water standards are
available (e.g., MCLs), those standards, and not the standards
set by the LDR, will generally be the relevant and appropriate
requirements to use in setting treatment standards for CERCLA
response actions involving the clean up of drinking water
aguifers.

Necessary Conditions

In order to reinject treatéd ground water during pump and treat
operations at DOE's environmental restoration sites without
triggering the RCRA LDR, three conditions must be met:

1. the reinjection must be part of a CERCLA section 104 or 106
response action, or be a RCRA corrective action,

2. the contaminated ground water must be treated to
substantially reduce hazardous constituents pricr to
such injection, and

3. the response action or corrective action must be sufficient
to protect human health and the environment upon completion.

While the language of RCRA section 3020(b) is straightforward in
its application to RCRA corrective actions, it is not explicit
with respect to CERCLA response actions conducted at Federal
facilities. The Federal government is directed by Section 120 of
the Superfund Amendments and Reauthorization Act (SARA) to comply
with CERCLA to the same extent as private parties, so that a
guestion arises as to the which statutory authority Federal
facilities employ for CERCLA response actions. DOE does employ
CERCLA section 104 authority consistent with the mandate of SARA
section 120, consequently, DOE's CERCLA response actions satisfy
the first condition.’

The second requirement of RCRA section 3020(b) is that the
reinjection must be treated to "substantially reduce hazardous
constituents prior to such injection."” There is no quantitative
guidance available at this time which will provide environmental
restoration managers with the certain knowledge that they have
met this reguirement. EPA suggests that the steps necessary to

The basis for DOE's use of CERCLA section 104 is found in
Executive Order 12580, "Superfund Implementation", Jan. 23, 1987,
Sec. 2(d), by which the President delegated the President's
removal and remedial response authority under CERCLA 104(a) and
remedy selection authority under 104(c)(4) to the Secretaries of
Defense and Energy with respect to releases or threats of
releases from any vessel or facility under their control,
provided that this authority is exercised "...consistent with the
requirements of Section 120 of the Act" (i.e., SARA section 120).
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"substantially reduce" hazardous constituents during a RCRA
corrective action or CERCLA response action should be decided on
a case-by-case basis until specific guidance is prepared on the
issue. EH-231 will disseminate the EPA guidance to all Field
Organizations once it becomes available.

As a final condition, the corrective action or response action
must be sufficient to protect human health and the environment
upon completion. EPA's guidance on meeting this requirement is
to consult RCRA and CERCLA statutes, regulations and policies.
Pursuant to DOE Orders, RCRA corrective actions and CERCLA
response actions undertaken by the Department are required to be
protective of human health and the environment. When these
actions are performed in compliance with the appropriate
governing statute, regulation or pertinent guidance document,
they may be presumed to be protective of human health and the
environment upon completion because of the stringent
protectiveness requirements and the regulatory oversight imposed
by these procedures. The pertinent governing regulations which,
if properly implemented, will confer the appropriate degree of
protectiveness for human health and the environment such that
this final condition will be satisfied, include: 1) the National
0il and Hazardous Substances Pollution Contingency Plan (for
CERCLA actions); 2) Standards for Owners and Operators of
Hazardous Waste Treatment, Storage and Disposal Facilities (40
CFR 264, Subpart F); and 3) RCRA Corrective Action requirements,
40 CFR 264, Subpart S (when promulgated).

Field Organizations are encouraged to consult with their Regional
EPA Office on the proper application of the LDR interpretation
for the reinjection of treated ground water into or above
underground sources of drinking water (i.e., into Class 1V
injection wells) at their facilities. If you have any questions
about the attached Interpretation, please contact John Bascietto

of my staff at FTS 896-7917.
1 4

homas 7. TragtCeski
Chief, RCRA/CERCLA Unit
Environmental Guidance Division

Attachment



4 ] UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
§ WASHINGTON, D.C. 20480
2 .o\t"j
OPFICE OF
. ?0{.!0 WASTE AND BMEAGENCY RESPOMSE
pec 27 loec OSWER Directive # 9234.1-06
MEMORANDUM

SUBJECT: Applicability of Land Disposal Restrictions to
RCRA and CERCLA Ground Water Treatment Reinjection
Superfund Management Review: Recommendation No. 2

FROM: Don R. Clay, Assistant Administrator s
Office of Solid Waste and Emergency Response

TO: Waste Management Division Directors
Regions I - X

Regional Counsel
Regions 1 - X

Purpose

There has been some question as to whether ground water
contaminated with restricted RCRA hazardous wastes, which is
extracted during a RCRA corrective action or CERCLA response
action, must meet the best demonstrated available teclhimmology
(BDAT) identified for that waste under the RCRA land disposal
restrictions (LDRs) prior to each reinjection, in a pump-and-tre.i:
reinjection remediation system. (See RCRA sections 3004 (f), (o)
and (m}, and 40 C.F.R. Parts 148 and 268.) This memorandum
explains EPA's interpretation of whether the LDRs are apolicable
or (under CERCLA response actions only) relevant and appropriate
to such reinjections or to the remediation as a whole.

Backaround

RCRA LDRs prohibit land disposal of restricted RCRA hazardouv
wastes that do not meet treatment standards after the effective
date of the restrictions. Treatment standards for RCRA hazardous
wantes are based upon the best demonstrated available technology
(BDAT) identified for that waste. See 40 C.F.R. 268. Because
placement of hazardous waste into underground injection wells
constitutes "land disposal® under LDR (see RCRA section 3004(k)),
and the ground water undergoing reinjection may contain a
restricted waste, the issue has been raised as to whether each
reinjection of contaminated ground water should meet BDAT durino
response or corrective actions.
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RATIONALE

Ground water restoration under RCRA corrective actions and
CERCLA response actions often involves withdrawal, treatment of
the contaminated water, and reinjection of the treated water into
the ground. The land disposal restrictions (LDR) of the Resource
Conservation and Recovery Act (RCRA) prohibit land disposal of
restricted RCRA hazardous wastes that do not meet treatment
standards after the effective date of the restrictions. Treatment
standards for RCRA hazardous wvastes are based upon the best
demonstrated available technology (BDAT) identified for that
wvaste. See 40 C.F.R. 268. Because placement of hazardous waste
into underground injection wells constitutes "land disposal® under
LDR (see RCRA section 3004(k)), and the ground water undergoing
reinjection may contain a restricted waste, the issue has been
raised as to whether each reinjection of contamlnated ground wvater
should meet BDAT during response or corrective actions.

Section 3020 of RCRA [prev1ously section 70102] specifically
addresses waste injection in the context of CERCLA and RCRA
cleanups. RCRA section 3020(a) bans hazardous waste disposal by
underground injection into or above an underground source of
drinking water (within one-quarter mile of the well). However,
RCRA section 3020(b) exempts from the ban all reinjections of
treated contaminated ground water into such formations undertaken
as part of a CERCLA section 104 or 106 response action, or a R''RA
corrective action. To qualify for the exemption, the following
three conditions must be met: (1) the injection is a CERCLA
responsé action or a RCRA corrective action, (2) the contaminated
ground water must be treated to substantially reduce hazardous
constituents prior to such injection, and (3) the response action
or corrective action must be sufficient to protect human health
and the environment upon completion.

Although RCRA section 3020 and the LDR provisions at RCRA
sections 3004(f), (g) and (m) arguably can address the same
activity, RCRA section 3020 specifically applies to all CERCLA and

1 CERCLA remedial actions are required to meet Federal
requirements and standards at completion of the remedial action if
the Federal standards are applicable or relevant and appropriate
requirements (ARARs), absent invocation of a statutory waiver.

See CERCLA section 121(d). Agency policy and the proposed
National Contingency Plan (NCP) require the Agency to comply with
all ARARs pertinent to the action during the course of a remedial
action, as well as upon its completion. See the proposed NCP
(published at 53 Fed. Reg. 51,394 (Dec. 21, 1988)(to be codified
at 40 C.F.R. 300.435(bj(2)), and ;£3:LA_;Qmnllangg__lih_Qingx_La_s
Manual: Part I, I-8 (OSWER D1rect1ve number 9234.1-01, August 8,
1988).

2 RCRA section 3020 was section 7010 in the Hazardous and
Solid Waste Amendments of 1984, but was re-numbered in 1986.
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RCRA ground water treatment reinjections into Class IV injection
wells.? Consistent with traditional principles of statutory

construction, RCRA section 3020 -- which is d1rect1y focused on
injections of treated contaminated ground water into Class 1V
vells during cleanups -- should be controlling for such

injections; a contrary reading would render section 3020(b)
meaningless. Where Congress has provided two potentially
applicable statutory provisions, a choice between them is both
necessary and appropriate, and within the discretion of the expert
agency. Accordingly, EPA construes the provisions of RCRA section
3020 to be applicable instead of LDR provisions at RCRA sections
3004(£), (g), and (m), to reinjections of contaminated ground
water into an underground source of drinking water (USDW), which
are part of a CERCLA response action or RCRA corrective action.

As a result, the three conditions of RCRA section 3020(b)
must be met during response or corrective actions involving
ground water treatment reinjection into or above underground
sources of drinking water. Failure to meet these conditions bans
the activity under RCRA section 3020(a).%4 First, the injections
must be part of a CERCLA response action or a RCRA corrective
action. Second, each reinjection has to be treated to
"substantially reduce hazardous constituents prior to such
injection...” (RCRA section 3020(b)). Until guidance is prepared
addressing the issue, steps necessary to "substantially reduce®
hazardous constituents during a RCRA corrective action or a CERCLA
response action should be decided on a case-by-case basis. Third,
the response or corrective action upon completion must "be
sufficient to protect human health and the environment® (RCRA
section 3020(b)). RCRA and CERCLA statutes, regulations and
policies should be reviewed to determine protectiveness.

The issue may also arise under CERCLA as to whether LDRs are
relevant and appropriate requirements when treated ground water is
reinjected into Class IV wells as part of a CERCLA response
action. 1In order to be considered to be both "relevant® and
"appropriate,® a requirement must address problems or situations
similar to the circumstances of the release or remedial action
contemplated, and be well-suited to the site. A key factor in
determining the potential relevance and appropriateness of a

3 class 1V injection wells are used to inject contaminated
ground water into or above an underground source of drinking
water. See 40 C.F.R. 146.5(d). 1In most situations, ground water
treatment reinjection involves only Class IV injection wells
because treated ground water is recharged back into an
underground source of drinking water (USDW) during pump-and-tredt
activities, not beneath it. Other classes of wells are not
subject to section 3020°'s special provisions.

4 Note, however, that an ARARs waiver may be appropriate in
certain cases for actions taken under CERCLA.
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requirement is to compare the CERCLA response objective with the
purpose and objective of the requirement. §See "CERCLA Compliance
with Other Laws Manual® at p. 1-65 (EPA, August 8, 1988); proposed
NCP, 53 FR at 51436 (Dec. 21, 1988) (proposed section
300.400(g)(2)).

The ultimate purpose of treating and reinjecting ground water
into Class IV wells is to restore the formation to drinking water
gquality. EPA believes that standards that have been specifically
developed to establish drinking water quality levels {(such as
MCLs®) are particularly well-suited to the accomplishment of that
purpose. Although LDRs also prescribe treatment levels, those
levels were not specifically developed to achieve drinking water
guality (although they may often have that result). Thus, where
drinking water standards are available, the Agency believes that
they will generally be the relevant and appropriate requirement to
use in setting treatment standards for CERCLA cleanups of drinking
water formations.

In situations where no drinking wvater standard has been
promulgated for the contaminants to be treated, the Region should
consider potentially relevant and appropriate reguirements
(including any available health-based standards, LDR treatment
standards, etc.) and attain the standard, if any, that the Agency
finds is "relevant and appropriate under the circumstances of the,
release® (or justify a waiver).® EPA guidance sets out a number
of factors for deciding if a requirement is relevant and
appropriate under the circumstances of the release. See CERCLA
Compliance with Other Laws Manual, at p. 1-67.

FARRREARARRRRLBR R AR ARRANRALCAR R AN AER AR AR R AX AR L AR AT G AT AR SRR e

NOTICE: The policies set out in this memorandum are intended
solely for the guidance of Government personnel. They are not
intended, nor can they be relied upon, to create any rights
enforceable by any party in litigation with the United States.

EPR officials may decide to follow the guidance provided in thiu
memorandum, Or to act at variance with the guidance, based on an
analysis of specific site circumstances. The Agency also reserwven
the right to change this guidance at any time without public

notice.
REERRRR LSRR R AL A RSN LA LR AR AR ARR LR AR AR XA AR AR AR AL AR A AR AR AR AR AA T e a0

5 see the discussion of MCLs and MCLGs in the proposed anu
final NCP.

6 If no such standards are relevant and appropriate, TBC: i

be used as cleanup levels; use of a TBC should be explained and
justified for each specific case.
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Separate from the restrictions found in RCRA LDRs, an
independent provision of the statute, RCRA Section 3020, bans
hazardous waste injection into drinking water formations (Class IV
injection wells), unless the conditions in subpart (b) are met.
Subpart (b) permits reinjection of contaminated ground water that
has been treated if: (1) the injection is a CERCLA response action
or a RCRA corrective action, (2) the contaminated ground water is
treated to substantially reduce hazardous constituents prior to
each injection, and (3) the response action or corrective action
is sufficient to protect human health and the environment upon
completion. (See RCRA section 3020(b).)

Resolution

For the reasons specified in the attachment to this
memorandum, LDR is not applicable to these activities. 1Instead of
LDR, RCRA section 3020 applies to reinjection of treated
contaminated ground water into Class IV injection wells during
CERCLA response actions or RCRA corrective actions. Moreover, for
CERCLA response actions where the goal is to clean up ground water
to drinking water levels, the Agency believes that health-based
drinking water standards (e.g. MCLs) -- rather than LDRs -- will

generally be the relevant and appropriate cleanup standard. See
the attachment.

Until guidance addresses the issue, what is required to
"substantially reduce" hazardous constituents prior to each
injection in a CERCLA response action or RCRA corrective action
should be determined on a case-by-case basis. RCRA and CERCLA
program policies and guidance should be reviewed to determine
protectiveness upon completion of the action.

Attachment

¢cc: CERCLA and RCRA Branch Chiefs
Office of Drinking Water
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United States Government Department of Energy

memorandum CBHPLETED

oare, MAR 13 1980

REPLY TO
ATTN OF EH=231

SUNECT Environmental Protection Agency Proposal to Broaden Restrictions
For the Siting of RCRA Hazardous Waste Facilities

o Distribution

This is to inform you that the Environmental Protection Agency,
Office of Solid Waste, is preparing regulations (see attached
Outline of Possible Subtitle C Location Standerds), which could
require the closure of existing hazardous waste treatment,
storage, and disposal units located in unstable terrain, near
certain natural resource areas, or located above important
aguifers.

Under these new regulations, the construction of new hazardous
waste fecilities would be prohibited near populated ersas in
order to reduce human exposure to hazardous wastes, and new land-
based RCRA units, located above Class I aguifers, would not be
allowed. The regulations would reguire the immediate closure of
existing land-based unite located above these aguifers.

It is anticipated that the regulations will be proposed in August
or September of 1989, with a Final rule anticipated by February,
1991. The regulations will require EPA to establish "sensitive
lecationse®™ where:

# New or expanding land-besed units would be banned when
the ground water cannot be accurately characterized or
monitored, or where corrective action is "infeasible
within the facility property.” All ezxisting units would
be closed unless the owner could comply with the
standards for new units. Land-based units include
landfills, waste piles, surface impoundments, etc. Non
land-baged units would include tanks and containers and
ancillary eguipment.

% The construction of new, or the expansion of existing
land-based units within the 100-year £loodplain, or other
areas prone to flooding, or within former lake beds,
would be prohibited. Existing units in these areas would
be regquired to close. Owners of other, non-land-based
units in these sreas would be reguired to demonstrate
that they could prevent & washout. Units failing the
demonstration would be banned or closed.



* New or expanded units would be prohibited in Karst
terrains or areas with soluble carbonate rock, unless the
owner is able to characterize the site's hydrogeology and
prove that there will be no subsurface collapse and:
demonstrate the ability to monitor ground water flow
accurately at land-based units. Ezxisting units must meet
the requirements for new units or close.

* New hazardous waste units, located within 200 feet of a
fault at which there has been an earthgquake within the
past 10,000 years, would be banned throughout the United
States. The current ban on the siting of new units in
active earthquake areas applies only to parts of Alaska,
Arizona, Colorado, Hawaii, Idaho, Montena, New Mexico,
Uteh, Washington, and Wyoming, as well as to all of
California and Nevada. The ban on new units near active
faults would be waived if the owner could demonstrate
that the units could withstand “meximum horizental
acceleration and maximum velocity” according to the
Office of Sclid Waste.

% New units in or adjacent to wetlands would be banned.
Units already adjacent to wetlands could not expand
unless the owner obtains a permit under Section 404 of
the Clean Water Act from the U. §. Army Corps of
Engineers and demonstrates that the unit has sufficient
"long-term integrity” to protect the nearby resource.
Existing units that fail to demonstrate long-term
integrity and the ability to protect the ecology of the
adjacent wetland would be closed.

It should be noted that EPA is considering proposing variances
from the ban on new units located above vulnerable aguifers and
near human population centers. For Classg I agquifers, the Office
of Solid Waste would waive the ban on new land-based units and
the closure of existing ones if the owner demonstrates that he
will provide care beyond the normal 30-year post-closure care
period;: use the units only for hazardous wastes treated with best
demonstrated available technology (BDAT): and ensure that there
is no threat to the ground water.

EPA would also grant exemptions if the owner demonstrated that
"corrective action could be implemented effectively.”
Additionally, owners of hazardous waste management units would be
able to seek a waiver of the ban on new units near human
populations if he could demonstrate, on & site-specific basis,
the ability to perform corrective action entirely within the
facility boundary. In addition to the exemptions noted above,
the Agency is considering including a provision which would allow
owners of facilities to demonstrate the "non-applicability” of
the location standards by means of a certification statement by
the owner. F-2



The rule would also require permit writers to establish site-
specific distances between two units and the facility boundary to
allow corrective action at each unit. Owners of existing
fagilities that fail to make the on-site cleanup demonstration
would be required to install additional protective measures to
prevent releases of hazardous wastes from leaving the facility.

In addition, under this rule, owners would have to upgrade their
contingency plans and emergency procedures to control
catastrophic releases of hazardous substances into the air.

If it is determined that the rule does apply to a facility, the
owner will have to decide whether to relocate a unit, or ensure
that an existing unit, located in a sensitive environment, meets
the reguired demonstrations. If the cwner decides to close the
unit, he would be required to choose among the closure options
based upon technical factorg specific to the sensitive area.

Two closure options are being considered by the EPA. The Agency
may amend the current closure and postclosure rules in Subpart G
of Part 264 to add a performance standard for closed units in
sensitive areas: or 1t may adopt separate closure regquirements
for units in sensitive locations. Regardless of the option
chosen,- the Agency will establish specific technical closure
factors which must be considered when the owner is selecting one
of the two options. Among the technical factors which may be
considered by EPA would be site-specific hazards, including
short-term risks and possible cross-media effects; the complexity
of the waste in the unit:; the probability of future releases:
and, the ability to respond to future releases.

The proposed regulations would apply to all new units six months
after the final rule is issued in early 1991. The regulations
would apply to active RCRA units st the time a Part B permit is
issued or renewed (within five years for land-based units and
within 10 years for all other units). The regulations would
apply to interim-status units when a closure plan is approved or
2 postclosure permit issued.

These regulations, when promulgated, could have significant
impacts on DOE operations throughout the United States. They
could result in the closure of critical hazardous waste
management units and/or the prevention of the construction of
new, or expansion of existing units essential to DOE’'s migsion.
In order to continue the operation of some existing facilities,
or to add additional hazardous waste capecity, in sensitive
areas, DOE may have to provide significantly greater
environmental control and monitoring features in the design of
new or modified facilities and operational procedures in order to
continue operation in these areas.



Because of the potential for severe disruptions in DOE
operations, we are alerting you of these forthcoming draft
regulations. In order to properly respond to and comment on the
regulations when they are published, we need to have a good
understanding of what the impacts on the various DOE facilities
and operations may be.

Therefore, we are requesting that you begin to assess, based on
the limited information given above, the impacts these
regulations may have on your particular facilities. When the
proposed regulations are published in the Federal Register, we
will provide you with a complete copy for further analysis and
submission of comments to Headgquarters for preparation of a
consolidated DOE response to EPA.

1f you have any gquestions pertaining to the above, please contact
Jerry Coalgate of my staff at FTS 896-6075 or (202) 586-607S.

L

homas T . Araceski

Acting Chief

RCRA/CERCLA Unit

Environmental Guidance Division

Attachment
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MAY |2 1988 OSWER Policy Directive # 9476.00-18

SUBJECT: Guidance on Demonstrating Bguivalence of Part 2685 Clean
Closure with Part 264 Reguirements

FROM: Sylvia Lowrance, Director
Office of Solid Waste JA—{\-« '{ "L-m
TO: Regions I-X

I. PURPOSE

This memorandum provides guidance to Regional RCRA permits
staff concerning the review of Part 264 equivalency
demonstrations for interim status surface impoundments and waste
piles that certified clean closure under the Part 265 standards
prior te March 19, 1987. The Agency discussed the requirements
for submitting equivalency demonstrations in the preamble to the
December 1, 1987, Codification Rule (%2 FR 45788). This
memorandumr expands upon that discussion by providing further
guidance on the Agency's expectations for the review and approval
of these demonstrations.

II. AUTHORITY

Section 3005(i) of the Hazardous and Solid Waste Amendments
of 1984 (HSWA) regquires all landfills, surface impoundments,
vaste piles, and land treatment units that received waste after
July 26, 1982, to comply with the ground-water monitoring,
unsaturated zone monitoring, and corrective action reguirements
applicable to new units. EPA implemented this provision in the
December 1, 1987, Cedification Rule. 40 CFR Sectioen 270.1(c)
requiree that units which received waste after July 26, 1982, or
which certified closure after January 26, 1983, obtain a pest-
closure permit unless they successfully demonstrate compliance
with the Part 264 reguirements for clesure by removal.

III. CLEAN CLOSURE REQUIREMENTS UNDER PARTS 264 AND 265

Prier €o March 19, 1987, the Part 265 regulations governing
interim status clean closures differed significantly from the
Part 264 requirements pertaining to permitted unite. In March of
1987 (52 ER 8704), the Agency issued conforming changes to the
Part 265 regulations te bring them inte conformance with the Part
264 requirements.

A. Part 264 Clean Closure Requirements
The Part 264 provisions (§§ 264.228 and 264.258) require the

owner/ocperator to "remove or decontaminate all waste residues,
contaminated system components (liners, ete.), [and] contaminated

G-1



2

subsoils...® The Agency interprets the terms “"remove®™ and
"decontaminate® to mean "...removal of all wastes and liners, and
the removal of all leachate and materials contaminated with the
wvaste or leachate (including ground water) that pose a
substantial present or potential threat to human health or the
environment® (52 FR at 8706). To meet this standard,
owner/operators must demonstrate that no Part 261 Appendix VIII
constituents remain in the soils, vadose zone, or ground-water
above Agency-recommended limits before certifying clean closure.

These Agency-approved limits or facters include water
quality standards and criteria, health-based limits based on
verified reference doses (RfDs) and Carcinogenic Potency Factors
(CPF8), or site-specific Agency-approved health advisories (52 FR
at 8706).

When assessing potential exposures to constituents released
from the unit, the owner/operator must establish the points of
compliance directly at or within the unit boundary for all routes
of exposure (surface water contact, ground-water ingestioen,
inhalation, direct contact, and soil ingestion). In setting
these points of ceompliance, consideration of contaminant
attenuation between the unit and potential expeosure points is not
allowed.

Further discussion of these regquirements is provided in the
preamble to the March 19, 1987, conforming changes regulation (52
FR 8704), and in a subseguent Notice of Clarification issued on
March 28, 1988 (53 FR 9944). Pending the up-coming issuance of
the clean closure guidance mentioned in the March 19, 1987,
preamble, these twe scurces provide the fullest interpretation of
Agency policy concerning the reguirements applicable to units
undergoing clean closure.

B. Previous Part 265 Interim Status Clean Closure Requirements

The pre-1987 Part 265 interim status clean closure
requirements differed from the Part 264 reguirements in several
significant ways. Pirst, these standards allowed owner/operators
to discontinue removal activities and certify clesure if they
were able to demonstrate that residuals associated with the unit
were no lenger hasardous. This prevision allowed owner/operators
of surface impoundments containing solely characteristic wastes
to meet the clean closure standard by demonstrating that wastes
no longer exhibit the characteristic that first brought the
impeundment under regulatory control. In this situation,
cwner/operators could have clean closed without evaluating the
presence of additional Appendix VIII constituents that could pose
a threat to human health or the environment.

Secondly, the interim status ground-water monitoring
requirements applicable to these units only required
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ewner/operators to monitor for indicator parameters and hazardous
waste constituents for which a waste was listed. Owner/operators
did not have to demcnstrate that all Appendix VIII constituents
that could pose a threat te human health or the envirenment had
been removed in order to certify clean closure.

Finally, interim status facilities were not required teo
demonstrate that all releases of Appendix VIII constituents to
soils, surface water, air, or ground water posing a threat to
human health or the environment had been removed at closure.

IV. EQUIVALENCY DEMONSTRATION INFORMATION REQUIREMENTS

A. General Information Requirements for Bauivalency
Demonstrations

40 CFR Section 270.1(c) now affords owner/operators who
closed under the Part 265 regquirements the option of
demonstrating that the units had actually been closed in
accordance with the Part 264 requirements, by submitting an
fequivalency demonstratien®. This equivalency demonstration is
outside the Part B post-closure permit application and review
process. The Agency expects owner/operators to submit sufficient
information in their egquivalency demonstrations to allow the
Agency to determine whether the clean cleosures fully comply with
the Part 264 requirements. The Agency does not intend, however,
that owner/operators submit the same quantity of information
required when submitting full Part B permit applicatienms.

The demonstration submitted by the owner/operator must
include, at a minimum, sufficient information for identifying the
type and location of the unit, the unit boundaries, the waste
that had been managed in the unit, and the extent of waste and
soil removal or decontamination undertaken at closure. Relevant
ground-vater monitoring and seil sampling data should alse be
subnitted to demonstrate that any Appendix VIII constituents
originally in the unit and that remain at closure are below
levels poeing a threat to human health and the environment.
These levels are those discussed in the March 28, 1987 preamble,
i.e., vater guality standards and criteria, health-based limits,
carcinogeniec potency factors, or ATSDR site-specific Agency-
appreved advisories (52 FR at 8706).

Owvner/operators can submit informatien demonstrating that
the closure certified under Part 265 complies with the Part 264
standards using existing data developed at the time of closure.
If insufficient data are available to support this demonstration,
owner/operators may collect new data to demonstrate that the Part
265 clean closure meets the Part 264 clean closure requirements
that were in effect at the time of closure. If upon review, the
Agency determines that the closure does not meet the Part 264
standaprds, the owner/operator will be regquired te submit a Part B
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permit application containing all the applicable information
required in Part 270, including ground-water momnitoring
information.

B. Acceptability of Specific Information Supporting Equivalencv
Demonstrations

Five potential issues concerning the acceptability of
specific kinds of data used in an equivalency demenstration have
been identified. These issues are discussed below.

1. Acceptability of Previouslv Collected Data

Many facility owner/operators will have generated
considerable amounts of data during their original closure
activities. To the extent that these data represent the
conditions at closure and provide sufficient information to
determine compliance with the Part 264 reguirements, they may be
used to support an eguivalency demonstration. Reglional staff
should evaluate the information for the extent to which it
fulfille the requirements of Part 264, and for its overall
gquality, reliability, and accuracy.

While previously cellected data may be used, in many cases
owner/operators will need to collect seme additional information
on hazardous constituents that may remain in the seils, vadose
zone, or ground water to demonstrate equivalency.

2. Use of Existing Soil and Ground-Water Sampling Data as
Broxies for Missing Data

The Agency believes that in limited cases owner/operators
may use existing soil and ground-water sampling data as proxies
for nissing data. In the first case, soil sampling data can
serve as a proxy for ground-wvater monitoring data when these are
not available. In the second case, ground-water monitoring data
can be used te demonstrate the acceptability of a soil or vadose
zone cleanup. In such cases, the Agency may consider these data
when reviewing egquivalency demonstrationd. For example, some
owner/operators may wish to use previously collected soil
sampling data as a surrogate for actual ground-water sampling
data in order teo demonstrate compliance with the Part 264 ground-
water clean clecsure levels, or facility owner/operators may wish
to demonstrate that soil contamination was remediated
sufficiently by submitting ground-water monitoring data
demonstrating no migration of contaminants from the soil. It is
more likely that EPA will accept soil sampling data as a proxy
for ground-water monitoring data than the converse. One such
example of vhere soil sampling and vadose zone data might be used
as a surrogate for ground-water sampling data is in a
hydrogeclogic setting where the water table is located at
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significant depths from the surface or vhere ground-water
monitering is not feasible.

Demonstrations using soil sampling data will, however,
generally require assumptions of contaminant fate and transpert
in the relevant subsurface media. As stated in the preamble to
the March 19, 1987, conforming changes rule, the Agency does not
believe it is appropriate to consider assumptions about
subsurface attenuation when appreving clean closures, given the
uncertainty involved in such assumptions and the fact that all
further regulatery control endas upon certification of the
closure.

3. Reguirement for Full Appendix VIII Sampling

The Part 264 clean closure standards require a demonstration
that all Appendix VIII constituents originally in the unit have
been removed or decontaminated. As with the 40 CFR Section
264.93 monitoring reguirements, however, the Agency believes that
it may be possible to exclude some hazardous constituents from
consideration based on knowledge of past activities at the unit.
Equivalency demonstrations that consider all the hazardous
censtituents that may reascnably be expacted to be in or derived
from the wastes managed in the unit may be acceptable in lieu of
the full list of Appendix VIII constituents.

The Regions may decrease the list of constituents that must
be evaluated to the extent that information submitted by the
owner/operater is complete relative to the wastes disposed and
demonstrates that these constituents could not reasonably be
present in environmental media affected by the unit. 1In
evaluating such demonstrations, Regione should also evaluate
closely the potential that additional Appendix VIII constituents
may be present in the soils or ground water beneath the unit.

4. Use of Data from Previously Existing Ground-Water
Monitoring Svstems

The Agency will consider equivalency demonstrations based on
data from previcusly existing ground-water monitoring systems
provided such ground-water monitoring systems were in compliance
with the applicable reguirements. At & minimum, such systems
must have met the Part 265 Subpart F ground-water monitoring
requirements. To the extent that these systems vere located,
screened, and operated properly to gather representative ground-
water information, the Agency believes that they can be used to
support an equivalency demonstration. In order to determine
whether monitoring systems were in compliance with Part 265,
Regions should examine available records and decuments, such as
old inspection reports, enforcement records, CME reports, Or
Ground-Water Task Force reports.
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5. Practicability of Obtaining New Data

Some facilities will have certified clean closure several
vears ago, and subsegquently may have constructed structures on
top of clean closed units, making it difficult teo obtain new data
for the equivalency demonstration. Por example, a building with
a concrete floor or wastewater treatment unit constructed on top
of a clean closed hazardous waste management unit could cbstruct
the collection of new sampling data. Collecting new soil or
ground-water data at such a site might require either drilling
through the concrete floor of the building or using angled
drilling techniques.

The Agency recognizes the difficulties associated with data
collection in these cases. 1In reviewing the quantity of such
data submitted, the Regions may consider the technical
difficulties involved in collecting such data. The standard of
protection against which equivalency demonstratione will be
evaluated will not, however, be different depending on the
technical difficulties of data collection.’ Accordingly, the
Agency will regquire owner/operators to submit representative
existing.data and/or to collect those data necessary to
demonstrate compliance with the Part 264 requirements.

V. APPLICABILITY TO LANDFILLS

EPA interprets its regulations to allow landfills from which
wastes have been removed at closure to accomplish "clean closure®
and, if clesed under 40 CFR Part 265 standards, to allow an
equivalency demonstration teo be made under 40 CFR Section
270.1(c) (8) and (6), through redefinition of the landfill as a
waste pile, surface impoundment, or land treatment unit. It is
nost likely that the redefinition, or change in process, will be
to a waste pile, pursuant to 40 CFR Section 270.72(e¢). Clean
closures or demonstrations of egquivalency with clean closure, are
governed by the applicable Part 264 closure requirements (e.g.,
40 CFR Section 264.258 for waste piles).

As an alternative to making an eguivalency demenstration
pursuant te 40 CPFR Section 270.1(c) (5), the owner/operator of a
landfill from which all waste has been removed and for which the
owner/cperator can provide evidence that the level of
contamination is such that it ne longer poses a threat to human
health and the environment, may request that the Regional
Administrator shorten the post-closure care period [40 CFR
Section 264.117(a)(2)(i)]. The term of the post-closure permit
should then be modified to a minimal peried in accordance with 40
CFR Section 270.42.
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VI. CONTENTS OPF THE EQUIVALENCY DEMONSTRATION AND PROCEDURES FOR
SUBMITTAL

No specific format for an equivalency demenstration is
required. For ease of review, the Agency suggests that
eguivalency demonstrations include three basic sections: 1) a
Unit Description, 2) a Description of Clesure Activities
Conducted, and 3) a Demonstration of Compliance with Clean
Closure Levels.

The first section, Unit Description, should provide
information on the size and location of the unit, the wastes
managed by the unit (EPA hazardous waste numbers and guantities),
any liner system and leachate collection system, containment
system, and run-on and run-off control systems. In addition,
owner/operators should present a description of the hydrogeology
of the immediate area, including descriptions of ground-water and
soll conditione, ground-water monitoring systems, detection
programs, and any corrective action activities undertaken. For
land treatment units, information concerning application rates
should also be inecluded.

The second section, the Description of Closure Activities
Conducted, must identify, in detail, all removal and
decontamination activities completed at the unit during closure.
This description should ineclude information on the quantity of
wvaste removed (by waste type), the quantity of leachates and
contaminated containment liguids removed, the guantity of bottom
sludges/residues removed, the quantity of contaminated soil
removed, the methods used for removal of inventory (i.e., waste,
sludge, residue, liquid, and sell), and the procedures used for
decontaminating and/er disposing of inventery. Specifically, the
description of the decontamination and disposal activities should
identify the method of decontamination of equipment/structures,
the treatment or disposal of cleaning agents/rinsewvater, and the
demolition and removal of containment systems (e.g., liners,
dikes) and eother eguipment/structures.

The previcusly appreved closure plan should provide the
majority ef the descriptive material required for sections 1 and
2 of the demonstration. The owner/operator should not assume
that the clesure plan has been retained by the Agency; relevant
portions of the plan should be resubmitted. A copy of the
closure certification should also be provided.

The third section, Demonstratiocn of Compliance with Clean
Clesure Levels, should present sampling data supporting the
owner/operator's equivalency demonstration. This section should
specify where samples were taken in each relevant medium, when
the samples were taken, what parameters were examined, and the
analytical results. The information should specify the sampling
protocols and analytical methods used during the sampling
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activities, along with available quality assurance/quality
control informatien. The raw sampling data should be presented
in an appendix te the report, while the results sheuld be
sunmarized in a clear manner in the body of the report. In cases
where surrogates or proxies are proposed for use, the
owner/operator sheuld fully explain the reszeon for the use of
such proxies and any analytic assumptions which vere made. Where
data from all Appendix VIII constituents are not submitted,
section 2 of the submission should suppert the assertion that
such constituents were not and are not present in the unit.

Finally, the demonstration should include a narrative
discussion summarizing both the results of previously collected
data and new data collected for this demonstraticn. In the
conclusion, the section should compare the results of sampling
data to the applicable clean closure levels for the relevant
parameters.

The December 1, 1987, Codification Rule presented procedures
and timeframes for the submittal, review, and approval of
egquivalency demonstrations. The timeline presented below
summarizes the critical dates and activities that must be
folloved by owner/operators and the Agency upon receipt of an
equivalency demonstration.
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APPENDIX H

Joint NRC-EPA Guidance on Siting of Mixed
Low-Level Radioactive and Hazardous Waste Units

(Source: EPA Mixed Waste Training Course)



MAR |3 =57

TO THE STATES AND COMPACT REGIONS:

SUBJECT: COMBINED NRC-EPA SITING GUIDELINES FOR DISPOSAL OF MIXED LOW-LEVEL
RADICACTIVE AND HAZARDOUS WASTE

As you are aware, the Low-Level Radicactive Waste Policy Amendments Act of 1985
(LLRWPAA) established milestones (and penalties for not meeting these
milestones) to ensure adeauate development of future disposal capacity for
commercial low-level radioactive waste (LLW). The penalties are auite severe
and the deadlines do not leave much room for slippage.

We would 1ike to call to your attention the January 1, 1988 milestone (Section
5(e)(1)(B)) which requires that each non-sited compact or non-member state
develop a siting plan for a LLW disposal facility. These siting plans must
include detailed procedures and a schedule for establishing a disposal facility
location and preparing a license application. Among other things, Section
5(e)(1)(B)(ii1) provides that the siting plan shall:

"... identify, to the extent practicable, the process for (1) screening
for broad siting areas; (2) identifying and evaluating specific candidate
sites; and (3) characterizing the preferred site(s), ..."

This letter serves four purposes:

(1) to inform states and compacts that, under current Federal law, the U.S.
Nuclear Regulatory Commission (NRC) and the U.S. Environmental Protection
Agency (EPA) have dual jurisdiction over mixed low-level radicactive and
hazardous waste (Mixed LLW); (2) to state that both NRC and EPA do not consider
the absence of EPA's final comprehensive location standards to be justification
for states and compacts to not meet their obligations under the LLRWPAA; (3) to
convey that both NRC and EPA are committed to providing guidance to states and
compacts who request help in their efforts to meet the January 1988 LLRWPAA
milestone for siting plans: and (4) to jointly transmit the NRC-EPA combined
siting guidelines for Mixed LLW (enclosed).

Dual statutory authority exists for Mixed LLW, which is regulated by the NRC
under the Atomic Energy Act (AEA), as amended, and by EPA under the Resource
Conservation and Recovery Act (RCRA), as emended. Mixed LLW is defined as
waste that satisfies the definition of LLW in the LLRWPAA and contains
hazardous waste that either is listed in 40 CFR Part 261 Subpart D or causes
the LLK to exhibit any of the hazardous waste characteristics identified in 40
CFR Part 261 Subpart C. Both the NRC and EPA staffs consider that Mixed LLW



can be dispcsed of in accordance with the above statutes and NRC and EPA
regulations.

In 1982, the NRC promulgated regulations containing minimum site suitability
requirements for LLW land disposal facilities under 10 CFR Part 61. In 1981,
EPA promulgated minimum location standards for hazardous waste treatment,
storage, and disposal facilities in 40 CFR Part 264. Sectfon 3004(0)(7) of
RCRA, which was added by the Hazardous and Solid Waste Amendments of 1984
(HSWA), requires EPA to publish guidance identifying areas of vulnerable
hydrogeoloegy; this guidance was completed and issued in July 1986. Section
3004{0)(7) of RCRA alse requires EPA to specify criteria for the acceptable
location of new and existing hazardous waste treatment, storage, and disposal
facilities as necessary to protect human health and the environment. EPA
anticipates proposing these location standards in September 1987 and
promulgating them by September 1988, This schedule provides affected states
and compacts with a preview of the final standards and an opportunity to
comment on the standards before promulgation.

Because of uncertainty about the precise content of EPA's future location
standards, states and compacts may have questions regarding the site selection
process. Both NRC and EPA are committed to providing guidance to states and
compacts who request help in developing their siting plans by the January 1,
1988 deadline. Technical questions pertaining to siting a disposal facility
for Mixed LLW should be submitted in writing to either the NRC or EPA contacts
listed below, as appropriate.

For questions about the LLRWPAA For questions relating to
siting deadline or NRC's site EPA's location standards
suitability requirements, contact: contact:

Or. Sher Bahadur Mr. Burnell Vincent

Division of Waste Management Waste Management Division
Mail Stop 62388 Mail Code WH-565

U.S. Nuclear Regulatory Commission U.S. Eavironmental Protection
Washington, B.C. 20555 Agency

Washington, D.C. 20460



In summary, if states and compacts observe the enclosed NRC-EPA combined siting
guidelines an@ keep abreast of the developing EPA location standards, the
absence of final RCRA location standards should not prevent states and compacts
from meeting their obligations under the LLRWPAA,

Sincerely,

G,

of Nuclear Materfal
Safety ang Safeguards
U.S. Nuclear Regulatory Commission

9 .
V YA i
(J. Winston Porter
Assistant Administrator
Office of Solid Waste
and Emergency Response
U.S. Environmental Protection Agency

Enclosure:
As stated
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COMBINED NRC-EPA SITING GUIDELINES FOR DISPOSAL OF COMMERCIAL
MIXED LOW-LEVEL RADIGACTIVE AND HAZARDOUS WASTES

Introduction

The Low-Level Radioactive Waste Policy Amendments Act of 1985 (LLRWPAA)
requires states and compacts to develop siting plans for low-level radiocactive
waste (LLW) disposal facilities by January 1, 1988, These disposal facilities
may receive commercial mixed low-level radiecactive and hazardous waste (Mixed
LLW), which {s regulated by the U. S. Nuclear Regulatory Commission (NRC) under
the Atomic Energy Act (AEA), as amended, and by the U. S. Environmental
Protection Agency (EPA) under the Resource Conservation and Recovery Act
(RCRA), as amended. Mixed LLW is defined as waste that satisfies the
definition of LLW in the LLRWPAA and contains hazardous waste that either is
listed in Subpart D of 40 CFR Part 261 or causes the LLW to exhibit any of the
hazardous waste characteristics identified in Subpart C of 40 CFR Part 261. To
assist in applying that definition, NRC and EPA recently developed joint
guidance entitled "Guidance on the Definition and Identification of Cosmercial
Mixed Low-Level Radioactive and Hazardous Waste and Answers to Anticipated
Questions” (Jan. 8, 1987). NRC has promulgated LLW regulations and EPA has
promulgated hazardous waste regulations that pertain to the siting requirements
for disposal facilities for Mixed LLW. Because of uncertainty about the
precise content of EPA's future location standards, states and compacts may
have questions regarding the site selection process. This document provides
combined NRC-EPA siting guidelines, to be used before EPA's new locaticn
standards are promulgated, to facilitate development of siting plans for
disposal facilities that may receive Mixed LLW.

Section 5(e)(1)(B) of the LLRWPAA requires states and compacts to develop
siting plans for LLW disposal facilities by January 1, 1988. In addition to
other information, these siting plans must identify, to the extent practicable,
the process for (1) screening for broad siting areas, (2) identifying and
evaluating specific candidate sites, and (3) characterizing the preferred
site(s). It is anticipated that this process will be based primarily on the
site suitability requirements that apply to LLW disposal. If facilities also
receive Mixed LLW, their siting requirements will reflect additional
requirements that apply to disposal of hazardous waste as defined by RCRA,

In 1982, NRC promulgated regulations which contain minimum site suitability
requirements for LLW land disposal facilities in 10 CFR 61.50. EPA has also
promulgated minimum location standards for hazardous waste treatment, storage,
and disposal facilities in 40 CFR 264.18. Considerations affecting siting are
also found in 40 CFR 270.3, 270.14(b) and (c). Although both NRC and EPA have
incorporated siting requirements in existing regulations for LLW and hazardous
waste disposal, respectively, the 1984 Hazardous and Salid Waste Amenaments
(HSWA) to PCRA require EPA to publish guidance identifying areas of vulnerable
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hydrogeology.- In July 1986, EPA published this guidance in "Criteria for
Identifying Areas of Vulnerable Hydrogeology under the Resource Conservation
and Recovery Act--Statutory Interpretative Guidance, July 1986, Interim Final
(PB-86-224953)." The 1984 HSWA also requires (in Section 3004(0)(7)) that EPA
specify criteria for the acceptable location of new and existing hazardous
waste treatment, storage, and disposal facilities. EPA anticipates propesing
these location standards in September 1987 and promuligating them in fimal form
by September 1988.

EPA's scheduled date for promylgating its final location standards is nine
months after the LLRWPAA January 1, 1988, milestone for non-sited states and
compacts to develop siting plans. Therefore, states and compacts may require
some assistance in their efforts to develop siting plans for LLW disposal
facilities that may receive Mixed LLW. The two agencies are issuing these
combined guidelines to promote the development of siting plans by states and
compacts. Both NRC and EPA consider that the absence of EPA's final
comprehensive location standards for hazardous waste disposal facilities 1s mot
an adeouate basis for states and compacts to delay development of siting plans
for LLW disposal.

States and compacts should proceed at this time to develop siting plans in
accordance with the existing NRC and EPA requirements. The following combined
NRC-EPA guidelines are provided for use by the states and compacts, and are
based on existing NRC regulations i1n 10 CFR Part 61 and EPA regulations in 40
CFR Parts 264 and 270. As EPA continues its development of location standards,
both agencies will strive to keep states and compacts informed about the status
of the developing siting requirements.

Combined NRC-EPA Siting Guidel ines

Site suitability requirements for land disposal of LLW are provided in 10 CFR
Section 61.50. These requirements constitute minimum technical requirements
for geologic, hydrologic, and demographic characteristics of LLW disposal
sites. Several of these requirements identify favorable site characteristics
for near-surface disposal facilities for LLW. The majority of the site
suitability requirements, however, identify potentially adverse site
characteristics that must not be present at LLW disposal sites. The site
suitability requirements in 10 CFR Part 61 are intended to function
collectively with the requirements for facility design and operation, site
closure, waste classification and segregation, waste form and packaging, and
institutional controls to assure isolation of LLW for the duration of the
radiological hazard. The NRC Technical Position entitied "Site Suijtability,
Selection, and Characterization® (NUREG-0902) provides detailed guidance on
implementing the site suitability requirements in 10 CFR Part 61.

EPA has also promulgated certain minimum location standards for hazardous waste

treatment, storage, and disposal facilities. These standards are provided in
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40 CFR Section 264.18. As previously roted, the hazardous waste regulations
also include other location considerations as well as applicable provisions of
other Federal statutes. For example, Subpart F of 40 CFR Part 264 requires
establishment of ground-water monitoring programs capable of detecting
contamination from land disposal units. While not & siting criterion per se,
this requirement can preclude siting in locations that cannot be adequately
monitored or characterized. A further description of location-related
standards and applicable provisions of other Federal statutes can be found in
the “Permit Writers' Guidance Manual for Hazardous Waste Land Storage and
Disposal Facilities: Phase I Criteria for Location Acceptability and Existing
Applicable Regulations® (Final Oraft - February 1985). This guidance manual
describes five criteria for determining location acceptability: ability to
characterize, exclusion of high hazard and unstable terrain, ability te
monitor, exclusion of protected lands, and identification of areas of
vulnerable hydrogeclogy. The first four of these criteria have a baesis in the
regulations and are fully described in the manual. The fifth criterion,
vulnerable hydro?eology. is defined in the RCRA interpretive guidance manual
mentioned above (Criteria for [dentifying Areas of Vulnerable Hydrogeology
under the Resource Conservation and Recovery Act--Statutory Interpretive
Guidance, July 1986, Interim Final (PB-86-224953)).

However, since HSWA also added other requirements in addition to lecation
standards to prevent or mitigate ground-water contamination, EPA recognizes
that vulnerable hydrogeology must be considered in conjunction with design and
operating practices. Vulnerability should not be the sole detemining factor
in RCRA siting decisions. Rather, this criterion provides a trigger for more
detailed evaluation of sites that are identified as having potentially
vulnerable hydrogeology. The extent of necessary site review and evaluation is
related directly to the extent to which a location "fails" or “passes® the
vulnerability criterion. Sites that are determined to be extremely vulnerable
will require much closer examination than sites that are deemed non-vulnerable.
The results of this more detailed review may then provide a basis for eventual
permit conditions or modifications in design or operating practices.

By combining the above technical requirements, standards, and guidance of both
agencies, MRC and EPA have formulated the eleven guidelines 1isted below, The
use of terms in the guidelines is consistent with their regulatory definitions
in 10 CFR Part 61 and 40 CFR Parts 260 and 264, The combined set of location
guidelines 13 intended by the agencies to apply only as guidance to states and
compacts developing siting plans for LLW disposal facilities that may receive
Mixed LLW. These combined guidelines are not intended to displace existing
standards and guidance. In addition, the independent guidance of both agencies
should be considered in any application of the combined siting guidelines.

The combined siting guidelines for a commercial Mixed LLW disposal facility are
as follows:
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1. Primery emphasis in disposal site suitability should be given to
jsolation of wastes and to disposal site features that ensure that the
long-term performance objectives of 10 CFR Part 61, Subpart C are met.

2. The disposal site shall be capable of being characterized, modeled,
analyzed, and munitored. At a minimum, site characterization must be able
to (a) delineate ground-water flow paths, (b) estimate ground-water flow
velocities, and (¢) determine geotechnical properties sufficiently to
support facility design. At a minimum for site ground-water monitering,
disposal site operators must be able to (a) assess the rate and direction
of ground-water flow in the uppermost aquifer, (b) determine backgrourd
ground-water quality, and (c) promptly detect ground-water contamination.

3. The disposal site must be generally well-drained (with respect to
surface water) and free of areas of flooding or frequent ponding.

4, The disposal site shall not be in the 100-year floedplain.

5. The site must be located so that upstream drainage areas are minimized
to decrease the amount of runoff that could erode or inundate waste
disposal units.

6. Disposal sites may not be located on lands specified in 10 CFR Section
61.50(a)(5), including wetlands (Clean Water Act) and cocastal high hazard
areas (Coastal Zone Management Act). Location of facilities on the
following lands must be consistent with requirements of applicable Federal
statutes: archeological and historic places (National Historic Places
Act):; endangered or threatened habitats (Endangered Species Act); national
parks, monuments, and scenfe rivers (Wild and Scenic Rivers Act);
wilderness areas (Wilderness Protection Act); and wildlife refuges
(National Wildlife Refuge System Administration Act).

7. The disposal site should provide a stable foundation for engineered
containment structures.

8. Disposal sites must not be located in areas where:

(a) tectonic processes such as faulting, folding, seismic activity, or
vulcanise may occur with such frequency and extent to affect significartly
the ability of the disposal facility to satisfy the performance cbjectives
specified in Subpart C of 10 CFR Part 61, or may preclude defepsible
modeling and prediction of long-term impacts; in particular, sites must be
located more than <00 feet from a fault that has been active during the
Holocene Epoch;

(b) surface geclogic processes such as mass wasting, erosion, elumping,
lardsliding, or weathering occur with such frequency and extent to affec:
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significantly the ability of the disposal facility to meet the perfarmance
objectives in Subpart C of 10 CFR Part 61, or may preclude defensible
modeling and prediction of long-term impacts;

(e) natural resources exist that, if exploited, would result in failure to
meet the performance objectives in Subpart C of 10 CFR Part 61;

(d) projected population growth and future developments within the regicn
or state where the facility i1s to be located are likely to affect the
ability of the disposal facility to meet the performance objectives in
Subpart C of 10 CFR Part 61; anrd

(e) nearby facilities or activities could adversely impact the dispcsal
facility's ability to satisfy the performance objectives in Subpart C of
10 CFR Part 61 or cculd significantly mask an environmental monitoring
program.

9. The hydrogeologic unit beneath the site shall not discharge ground
water to the land surface within the disposal site boundaries.

10. The water table must be sufficiently below the disposal facility to
prevent ground-water intrusion into the waste, with the exception outlined
under 10 CFR Section 61.50(a)(7).

11. In general, areas with highly vulnerable hydrogeology deserve special
attention in the si1ting process. Hydrogeology is considered vulnerable
when ground-water travel time along any 100-foot flow path from the edge
of the engineered containment structure is less than approximately iCO
years (Criteria for Identifying Areas of Vulnerable Hydrogeology Under
RCRA--Statutory Interpretive Guidance, July 1986, Irterim Final.
(PB-86-224953)). Disposal sites located in areas of vulnerable
hydrogeology may require extensive, site-specific investigations which
could lead to and provide bases for restrictions or modifications to
design or operating practices. However, a finding that a site is lccated
in an ared of vulnerable hydrogeology alone, based on the EPA criteria, is
not considered sufficient to prohibit siting under RCRA.



