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ABSTRACT

August 18, 1992 the Environmental Protection
Agency (EPA) published the final revised
treatment standards for hazardous debris,
including mixed debris.(1) Whereas previous
standards had been concentration based, the
revised standards are performance based.
Debris must be treated prior to land disposal,
using specifictechnologiesfrom one or more of
the following families of debris treatment
technologies: Extraction, destruction, or
immobilization.Seventeenspecifictechnologies
with generic applicationare discussed in the
final rule.The existingcapabilitiesand types
of debris at the INELwere scrubbedagainstthe
debris rule to determine an overall treatment
strategy. Seven types of debris were
identified: combustible, porous, nor,-porous,
inherently hazardous, HEPA filters, asbestos
contaminated,and reactivemetals contaminated
debris. With the exception of debris
contaminatedwith reactivemetalstreatmentcan
be achieved utilizing existing facilities
coupledwith minor modifications.

INTRODUCTION

Prior to the promulgationof the final rule for the treatment
of hazardousdebris,(1)debrisdestinedfor land disposalthat
was contaminatedwith a prohibitedResource Conservationand
Recovery Act (RCRA) hazardous waste or that exhibited a
prohibited RCRA hazardous characteristicwas subject to the
treatment standard for that listed waste or hazardous
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characteristic. However, debris is often a matrix
significantly different from the underlying prohibited waste.
Consequently the final rule, as an alternative, allows
hazardous debris to be treated by specified technologies.
Treatment is based on the type of debris and type of
contaminant(s) present and is designed to remove contaminants
contained on the debris. When treated with a specified
technology that is an extraction or destruction technology the
debris is no longer subject_to RCRA regulation. This is
particularly attractive in the case of mixed debris since
debris thus treated could be disposed of at a low-level
radioactive facility. Debris treated with an immobilization
technology does not exit RCRA Subtitle C.

At the INEL a significant portion (~40%) of the current
inventory of mixed low-level waste (MLLW) is debris. The five-
year projection anticipates that 80% of the MLLW at the INEL
will be debris.(2) Timely implementation of the debris
treatment standards of the new rule would therefore provide
much needed relief from Land Disposal Restrictions (LDR)
affecting on-going work at the INEL.

OVERVIEW OF THE HAZARDOUS DEBRIS RULE

Hazardous debris is generally defined as solid material having
a particle size of 60mm or larger and that is intended for
land disposal and exhibits a prohibited characteristic of
hazardous waste or that is contaminated with a prohibited
iisted hazardous waste. The definition includes mixtures of
debris and other materials, such as soil, if the debris
portion comprises the largest amount of material present by
volume. Debris does not encompass waste for which a specific
treatment standard has been established, such as radioactive
lead solids.

The hazardous debris must be treated by one of the specified
treatment technologies for each contaminant subject to
treatment. Fortunately most of the specified technologies are
generic in nature and therefore applicable to all
contaminants. The choice of the technology is left up to the
generator and/or the treater managing the waste. To ensure
effective treatment, the treatment unit must meet certain
performance standards or design and operating conditions.
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Treatment Standards For Hazardous Debris

EPA has identified seventeen BDATs (best demonstrated
available technologies) that it considers effective in
substantially diminishing the toxicity of the waste or
reducing the likelihood of migration of the waste's hazardous
constituents. These technologies have been used at Superfund
sites, to remove radioactive metals from debris, to treat
debris-like material contaminated with compounds similar to
hazardous constituents or, based on engineering judgement, are
applicable to debris. Table I lists the seventeen treatment
technologies under the three general categories of extraction,
destruction or immobilization.

Table 1. Alternative Treatment Standards for Hazardous Debris

Extraction Technologies Destruction Technologies
Physical Extraction - Biodegradation

- Abrasive blasting - Chemical oxidation
- Scarification, - Chemical reduction

grinding - Thermal destruction
- Spal I i ng
- Vibratory Immobilization

finishing Technologies
- High pressure steam - Macroencapsulation

and water sprays - Microencapsulation
Chemical Extraction - Sealing

- Water washing/spraying
- Liquid solvent extraction
- Vapor solvent extraction

Thermal Extraction
- High temperature metals recovery
- Thermal desorption

The Agency acknowledges in the rule(l) that it is particularly
difficult to take representative samples of untreated debris.
Therefore "the generator may presume that BDAT constituents
for the listed waste are present at detectable levels and is
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not required to sample and analyze the debris to make that
determination." The rule further states that "...enough
contaminants subject to treatment will be identified for most
debris to ensure effective treatment of other toxic
contaminants that may be present." Consequently most of the
debris treatment technologies specified in the rule are not
restricted to specific contaminants other than metal vs.
nonmetal.

The performance or design and operating requirements for each
extraction and destruction technology were established to
optimize treatment effectiveness such that hazardous
contaminants would not be present at residual levels in the
debris that could pose a hazard to human health and the
environment. The obvious consequence of this approach is that
the treated debris does not need to be sampled for the
hazardous constituents. Once the performan'ce standards or
design and operating requirements are met the debris is no
longer considered to be contaminated with the listed hazardous
constituents. For e'ample, physical extraction technologies
such as high pressure steam and water sprays, when used to
treat metal objects must remove foreign matter adhering to the
metal to produce a "clean debris surface" as defined in the
rule. A technology such as abrasive blasting, when used to
treat porous debris such as concrete must remove at least 0.6
centimeters of the surface and treat to the "clean debris

surface". Extraction technologies remove the toxic
constituents from the debris as treatment residues. These
residues are subject to the LDRs for the waste contaminating
the debris. Residuals from the destruction technologies, such
as the ash fro_ incineration, are also defined as treatment
residuals and therefore are subject to the LDRs for the
contaminants not destroyed by the destruction technology.

Unfortunately, the Agency was not able to develop objective
performance or design and operating standards for all
extraction and destruction technologies. Therefore the owner
or operator of the treatment unit utilizing technologies
without objective standards must make an "Equivalent
Demonstration" to the Agency that documents that the
technology treats contaminants such that the residual levels
will not pose a hazard to human health and the environment
absent Subtitle C control.

5



INEL STRATEGY

On May 15, 1992, the EPA granted a generic case-by-case Land
Disposal Restriction (LDR) Capacity Variance for certain
hazardous debris .(3) The only exceptions are debris
contaminated with listed solvent or dioxin waste and debris
contaminated with non-liquid "California List Waste"• To
benefit from the Variance,individualfacilitieswere required
to document their strategy for managing and ultimately
achieving treatment for their hazardousdebris. Consequently
the Idaho Chemical Processing Plant (ICPP), one of the
facilities of the INEL, assembled the ICPP Mixed Debris#

Management Plan. It became obvious during the preparationof
the management plan that the full treatmenttrain for debris
would not be in place until after the Variance expired on May
8, 1993.

The ICPP treatmentstrategywas refined to meet the finalrule
on hazardous debris and evolved into an INEL applicationfor
extension of the debris case-by-case capacity variance in
accordancewith 40 CFR 268.5.(4) This applicationaddressed
all the types and quantities of debris expected to be
generated by the INEL. The demonstrationsrequired by 40 CFR
268.5 include efforts to locate treatment and disposal
facilities, binding contractual commitmentsto construct or
otherwiseprovide alternativetreatment,recoveryor disposal
capacity,why alternativetreatmentcannot reasonablybe made
available by the applicableeffective date, that sufficient
capacity is being provided,a detailed schedulefor obtaining
alternativecapacity, and adequacy capacity to manage waste
during the periodof the extension.The informationsummarized
in the extension applicationprovides the framework for the
remainder of this paper.

The emphasis during the developmentof the strategywas to use
existing facilitiesand existing technologiesto the maximum
extent possible. Additionally it was desirable to utilize
technologies for which clear performance standards were
delineated in the debris rule to minimize testing and
subsequentsubmittalsto the regulatorsunder the "Equivalent
Demonstration"clause of the treatment standards.
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Treatment at Existinq Facilities

Two existing facilities at the INEL can provide compliant
treatment for six of the seven debris types being generated at
the INEL. Minor or no modifications will be required at these
facilities. Use of an existing off-site disposal facility will
be necessary to complete treatment of two of the waste
streams.

Non-porous Debris - High Pressure Steam and Water Washing.
Non-porous debris such as metallic piping and components,
glassware, plastics, rubber, etc. can be treated to a "clean
debris surface" using standard decontamination techniques. The
Decontamination Area within the New Waste Calcining Facility
(NWCF) at the ICPP currently has the capability to perform
this treatment. The NWCF is designed to convert highly
radioactive acid solutions into a granular solid.
Construction was completed in 1981 with service commencing in
August 1981. The facility, along with its associated tankage,
storage of high-efficiency particulate air (HEPA) filters, and
decontamination processes has RCRA interim status.

The Decontamination Area includes one level above grade and
two levels below grade. The area contains equipment dedicated
to the decontamination of tools and equipment from all parts
of the ICPP. The above grade level includes the Low Level
Decon Room, the Equipment Decon Room, and two decon cubicles.
Equipment contaminated with higher levels of radioactive
contamination are handled in the Filter Handling Cell, the
Decon Cell, and the Equipment Decon Storage Area, all located
in the second level (below grade). Used decon solutions are
transferred to permitted storage tanks located on the third
level of NWCF.

The capabilities within the Decontamination Area include high
pressure steam and water washing in small sinks to a 25' X 30'
spray booth for large components and equipment. Control of
temperature, pressure, residence time, agitation (via
ultrasonics), and the use of surfactants and detergents are
part of the existing capabilities of the decon facilities.
Using existing procedures, hazardous contaminants can be
removed from debris surfaces.
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Treatment is verified by Quality Assurance personnel using a
special inspection procedure based on the "clean debris
surface" criteria of the debris rule. "Clean debris surface"
means the surface, when viewed without magnification, shall be
free of all visible contaminated soil and hazardous waste
except that residual staining from soil and waste consisting
of light shadows, slight streaks, or minor discolorations, and
soil and waste in cracks, crevices, and pits may be present
provided that such staining and waste and soil in cracks,
crevices, and pits shall be limited to no more than 5% of each
square inch of surface area.

The treatment capacity of the decon facility is about 200
cubic meters/year. This is approximately equal to the annual
non-porous debris generation rate at the INEL. The rinsate
will be treated with other liquid mixed wastes at existing
RCRA interim status facilities at the ICPP. A Part A Revision
Justification for debris treatment and containment building
storage for the NWCF has been submitted to the regulators.
The treatment train consists of concentration via evaporation
and conversion into a solid form via calcination. The calcine
is stored in bin sets with a design life of 500 years.
Consistent with 40 CFR 268.42, the final waste form will be a
vitrified solid. All facilities except the high level waste
vitrification facility are currently available and have
interim status.

Porous Debris - Abrasive Blasting or Chemical Extraction. An
assessment of the NWCFrevealed that, with some modifications,
the facility could be adapted to meet the performance standard
(remove the top 0.6 cm of surface and achieve "clean debris
surface") for physical extraction via abrasive blasting. A
1991 capital equipment request for carbon dioxide pellet
blasting capabilities is scheduled for installation during
FY94. A feasibility design study is currently underway to
determine the options for the modifications necessary for the
facility to be able to handle the solid residuals from
abrasive blasting. Title Design and construction are scheduled
for FY94.

Chemical extraction is an alternative treatment technology
that is being examined for use with porous debris that is not
amenable to abrasive blasting. However, this is a longer term
effort since, in addition to any facility modifications,
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treatability studies would need to be conducted, "Equivalent
Demonstration" petitions would need to be prepared, and
approval obtained from the regulators.

HEPA Filters - Chemical Extraction via HEPA Leach System, The
HEPA Filter Leaching System is used to leach hazardous and
radioactive contaminants from HEPA filters. This system is
located in the filter handling cell of NWCF and has RCRA
interim status. After planned modifications, the facility
will consist of a leaching vessel, a drying vessel, and a
handling table. After the filters are leached and rinsed, a
filter basket containing the fibers will be disposed of as
low-level radioactive waste and the leachate wilol be treated
with other DOE liquid mixed waste at existing _RCRAinterim
status facilities. Modifications to the NWCF to allow the
HEPA filter leaching system to operate are scheduled for
calendar year 1993 to support a startup during October 1993.

The regulators have requested that the data supporting an
"Equivalency Demonstration" be submitted as part of the Waste
Analysis Plan along with the Part B permit application. The
current schedule has the submittal by midyear 1993.

Asbestos Contaminated with Mixed Constituents -
Macroencapsulation. EPA has indicated that bagging asbestos in
accordance with existing EPA and Occupational Safety and
Health Act (OSHA) regulations meets the performance standards
formacroencapsulation. Therefore such debris may be disposed
of in a Subtitle C facility. The performance standard for
macroencapsulation requires that the material be completely
encapsulated and that the encapsulating material be resistent
to degradation. The INEL triple bags asbestos contaminated
with radioactive and hazardous constituents. This meets the
OSHA and EPA standards. Asbestos debris is therefore
"macroencapsulated" and will be sent to either Envirocare of
Utah, Inc., for disposal in its Subtitle C facility, or a
similarly permitted facility (no other facility has been
identified to date for solid-phase mixed waste disposal).
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At the time of writing this paper the disposal contract with
Envirocare of Utah, Inc. is pending DOE approval of 1) the
categoricalexclusionunder the National EnvironmentalPolicy
Act (NEPA) and 2) an exemption to the DOE order "that
prohibitsthe use of commercialfacilitiesfor disposalof DOE
radioactivewaste.

Envirocare is permitted for low levels of radionuclidesand
debris may require decontaminationto meet the radionuclide
limitations. Therefore the decontaminationfacility at the
NWCF will need to be modified in order to accommodate
decontamination of bulk asbestos. This is included in the
current feasibilitydesign study of the facility.

Combustible Debris - Incineration. Contaminated debris
designated for incineration will be sent to the Waste
ExperimentalReductionFacility (WERF)incineratorlocatedat
the INEL. WERF is an existing facility which operates under
RCRA interim status. It is a controlledair incineratorwith
an operatingcapacityof approximately3100cubicmeters/year.
Approximately120 cubic meters of combustiblemixed debris is
generated at the INEL. The ash from WERF is stabilizedwith
grout to meet the LDRs prior to disposal at a Subtitle C
facility. WERF is scheduled to resume operations in 1993,
pending the completionof maintenanceactivities.

An example of a combinationof treatments is appropriateto
discuss at this point. Depending upon the availability and
costs associatedwith mixed waste disposal facilitiesvs. tad
waste disposal facilities combustibledebris could first be
treated with a physical or chemical extractiontechnologyto
remove it from RCRA regulation. The debris could then be
incineratedduring a rad only run for volume reduction. The
resultant ash would be disposed of at a rad only Facility
instead of a mixed waste disposal facility.

InherentlyHazardous Debris - Macroencapsulationfollowed by
disposal at a SubtitleC facility. Inherentlyhazardous (IH)
debris at the INEL refers generally to IH metals such as
cadmium and silver solids. If possible the IH metals will be
decontaminated and recycled, otherwise IH metals will be
treated via an immobilizationtechnology as required by the
debris rule. In 1991 the INEL requested expansion under
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interim status to begin macroencapsulation at the Waste
Reduction Operations Complex (WROC) with epoxy or vinyl ester
resin coating as the expected treatment process. Assuming a
favorable response on the requested modification to interim
status, treatment with this unit is expected in 1994.
Procurement of macr_encapsulating equipment is in progress to
perform generator treatment at the Test Reactor Area (TRA) for
circuit boards generated by the Advanced Test Reactor (ATR).
Treatment will be specified in a generator treatment plan and
will be performed in FY93. As with all immobilization
technology treatments the treatment must be followed by
disposal at a Subtitle C facility. The previous discussion
concerning Envirocare of Utah, Inc. is pertinent to the IH
metals•

Treatment ....at Future Facilitie_ s

The seventh debris waste stream generated at the INEL will be
treated at a proposed facility.

Reactiv___e.Met.al Contaminated D_ebris -De.actiyation/Chemical
Extraction. Debris containing or contaminated with reactive
metals (sodium and sodium-potassium) will be treated in the
proposed Radioactive Sodium Waste Process Facility (RSWPF) at
the Argonne National Laboratory-West (ANL-W). The RSWPFwill
provide capacity to remove and process sodium-potassium from
radioactive materials and wastes produced or stored at. ANL-W.
As currently designed, the facility will process non TRU and
TRU debris materials/waste.

Major features of the proposed facility will consist of an
inert-atmosphere cell, hot repair area, truck dock, equipment
access area, control room, operating corridor, and basement1

i equipment areas. The facility will use existing ANL-W
shielded radioactive material shipping casks, and will be
interconnected to the existing radioactive liquid waste
processing faci!ity.

The current design method selected to remove and process
reactive metals in the facility is the Melt-Drain-Evaporation-
Calcination (MEDEC) process. This process initially removes
reactive metals from components by heating and melting,
evaporating any residual reactive metal under vacuum
conditions, and converting the removed reactives to oxide
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form. This process has already been demonstrated at ANL-W
using sodium. Due to the high cost of the RSWPFas it is
currently designed (approximately $56M), funds have been
allocated to revisit the design in calendar year 1993.
Permitting efforts required for the facility will begin in
1994.

SUMMARY AND RECOMMENDATIONS

Due to the nature of the radioactivematerial handled at most
DOE facilities,decontaminationfacilitiessimilar to that at
the NWCF exist throughoutthe DOE complex. Treatment of non-
porousdebris shouldbe feasiblewith few if any modifications
to existing capabilities and facilities. If liquid waste
treatment facilities are not available at a particular
locationtreatmentto a "cleandebrissurface" can be achieved
on most non-porousdebris via CO2 pellet blasting,which does
not generate any secondary liquid waste. The contaminants
which are effectively separated from the debris without
generating a secondary waste can then be stabilized to meet
the LDRs and disposed of at a Subtitle C facility. Meeting
the containment building requirements for non-liquid debris
treatmentrequires nothingmore than a buildingwith walls, a
roof, and a method for controllingfugitive emissions.

For DOE sites that do not have permitted mixed waste
incinerators capable of handling combustible debris, DOE
should consider using excess capacity at incineratorssuch as
WERF before funding is approved for additional incinerators.
The significant additional costs associated with obtaining
permits for new incineratorswould be avoided with this type
of approach. This approachwill result in lower costs/kgand
more efficient operationat existing incinerators.

For mixed debris that requires an immobilizationtechnology
such as macroencapsulation,DOE is pursuing a complex-wide
contract with Envirocareof Utah, Inc. as well as a blanket
exemption from the DOE order prohibiting disposal of DOE
radioactivewaste at a commercialfacility. NEPA requirements
will need to be met by each site and is best handled as part
of the project or activity that generatesthe debris. Section
1021.410 (d)of the DOE NEPA implementingprocedures(5)states
that "A class of actions includes activities foreseeably



necessary to proposals encompassed with in the class of
actions (such as transportation activities and award of
implementing grants and contracts)".

With the exception of debris contaminated with reactive metals
most other types of debris can be treated using existing
technologies and existing facilities. Complex treatments such
as mixed waste incinerators and reactive metal treatment
processes should be coordinated on a complex-wide basis to
ensure cost effectiveness and maximum efficiency.
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