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SUMMARY Management of radioactive waste at Oak Ridge National Laboratory (ORNL) must address several major
challenges. First, contaminants from some disposed wastes are leaching into the groundwater and these disposal sites must
be remediated. Second, some of these "legacy" wastes, as well as currently generated radioactive wastes, are also
contaminated with chemicals, including polychlorinated biphenyls (PCBs), solvents, and metals (ie, mixed waste). Third,
wastes containing long-lived radionuclides in concentrations above established limits have been determined unsuited for
disposal on die Oak Ridge Reservation. Reflecting these challenges, ORNL's strategy for managing its radioactive wastes
continues to evolve with die development of improved technologies and site-specific adaptation of some standard
technologies.

For approximately five decades, radioactive waste from basic and applied research and development work at ORNL has
been managed on-site. Before the evolution of more advanced disposal practices, solid radioactive waste was placed into
unlined trenches and liquid radioactive wastes were pumped into seepage pits. Environmental sampling and monitoring has
shown that contaminants, such as ""'Sr, l37Cs, 60Co, and 3H, have migrated from these disposal facilities. Determination
of appropriate remedial actions for these sites is complicated by the heterogeneity of the wastes, lack of characterization
data, relatively large quantities of wastes, and the complex geohydrology of the disposal sites. Several demonstrations have
been conducted, and others are planned to identify efficient and cost-effective technologies for remediation of these sites.

Some previously disposed, as well as currently generated, radioactive wastes also contain regulated chemical contaminants
which complicate dieir management. Contaminants include heavy metals, such as Hg, Cd, Cr, Ni, and Pb, as well as
nitrates, organic solvents, PCBs, and other volatile and semivolatile compounds. Mixed wastes (wastes containing both
radioactive and chemical contaminants) are subject to costly storage and disposal restrictions. Waste management and site
remediation strategies and regulatory compliance agreements have been developed to achieve compliance with mixed waste
requirements as mixed waste treatment technologies are being developed.

The U.S. Department of Energy (DOE) requires that performance assessments be conducted for all its radioactive waste
disposal facilities to ensure protection of human health and the environment. A detailed performance assessment conducted
for ORNL's currently operating disposal facility produced specific radionuclide concentration limits for waste disposal at
this site. Because a substantial fraction of ORNL's currently generated waste exceeds diese limits, source reduction, long-
term storage, and off-site disposal alternatives are being pursued. The radioactive waste that meets the concentration limits
is being subjected to a rigorous certification program and disposal techniques designed to provide long-term isolation from
the environment.

ORNL has conducted a systematic assessment of existing and developing technologies which could be applied to its myriad
of waste management and environmental restoration challenges. The ORNL Technology Logic Diagram identifies problem
areas (eg, buried waste and contaminated soil) and potential technological solutions; evaluates the current status of each
candidate technology, and identifies scientific and technical needs and other required resources, such as special equipment
and facilities; essential to application of the technology to ORNL's specific needs. Technologies are prioritized for further
development and demonstration to supplement such efforts conducted in recent years.

1 INTRODUCTION Martin Marietta Energy Systems, Inc. ORNL's mission
has included the conduct of basic and applied research and

Oak Ridge National Laboratory (ORNL) is a multi- technology development in the areas of physical and
purpose research and development laboratory owned by biological sciences, nuclear fission, magnetic fusion,
the U.S. Department of Energy (DOE) and operated by radioisotope production and utilization, environmental



science, and conservation and renewable energy. Among
its contributions are the development of nuclear medical
techniques for detection and treatment of diseases,
development of advanced analytical and measurement
techniques, and advancements in nuclear reactor safety and
accident mitigation.

Over its fifty-year history in research and development,
ORNL has generated many and diverse wastes, some of
which have been contaminated with radionuclides,
hazardous chemicals, or both, and has witnessed
environmental damage from its previous disposal
practices. Activities are under way to improve waste
management practices and remediate the legacy of
contaminated sites.

2 ORNL SITE

ORNL is located in a rural area of alternating ridges and
valleys approximately 12.87 km (8 miles) southwest of the
city of Oak Ridge (population 28,000). The site is
bounded by the Clinch River on the south and west, by
the city of Oak Ridge on the east, and by the DOE K-25
industrial complex on the north. ORNL is composed of
a central complex in two adjacent valleys, surrounded by
a forested buffer zone, to total 3508 ha (8771 acres).
White Oak Creek and Melton Branch provide the major
surface water drainage from the complex and empty into
the Clinch River through White Oak Dam. The Clinch
River is used extensively for recreation, including sport
fishing, water skiing, and swimming. The city of
Kingston (population 4,400) and the DOE K-25 Plant
(employing approximately 4,200) withdraw drinking water
from the Clinch River. Single-family wells are common
in adjacent rural areas not served by public water systems.

Average amiual precipitation in this humid Appalachian
area is 138 cm (54.4 in), with an annual average snowfall
of 26.4 cm (10.4 in). The geology of the area is complex,
with four major formations, all of sedimentary origin,
underlying the site. The depth to water table varies both
with season and location, ranging from 30 cm to 20 m,
with the greater depths occurring generally beneatli ridges
and during the October-December quarter (1).

3 OLD CONTAMINATED SITES

Over the course of its operation, ORNL has produced a
diverse collection of contaminated inactive buildings and
other structures, waste disposal sites, and spill and leak
areas that are candidates for remedial actions. Inactive
contaminated facilities are addressed under the DOE
Decontamination and Decommissioning Program and are
outside the scope of this paper. Old waste disposal areas
and sites of leaks, spills, and secondary contamination are
grouped, primarily by geographical proximity, into Waste

Area Groupings (WAGs) (See Fig I). Each WAG
contains a variety of units and may include waste burial
areas, liquid waste seepage pits, inactive underground
storage tanks and piping for liquid low-level waste, ponds
for settling or holding liquid radioactive wastes,
contaminated soil, and/or contaminated groundwater.

Potential threats to human healdi and the environment
posed by contaminated sites include on-site and off-site
considerations. Contaminants could potentially exit the
ORNL property boundaries and adversely impact public
health and the environment via groundwater, surface
water, and/or atmospheric pathways. The primary
potential off-site migration pathway is considered surface
water, via White Oak Dam to the Clinch River. On-site
concerns include direct worker exposure, future intruder
exposure, and environmental damage.

3.1 Buried Waste

Solid, radioactively contaminated wastes have been
disposed in a series of six "Solid Waste Storage Areas"
(SWSAs), ranging in size from < 1 ha to 28 ha (1.5 to 68
acres) and operated for periods of a few months to over
20 years. Sources of ORNL waste included research and
analytical laboratories, reactors, hot-cell operations,
particle accelerators, radioisotope production, and support
operations. In addition, between 1955 and 1963, ORNL
was designated as the Southern Regional Burial Ground by
the Atomic Energy Commission (now the Department of
Energy) and received waste from more than 50 off-site
facilities, including Argonne National Laboratory, Knolls
Atomic Power Laboratory, and General Electric. Waste
was disposed in a variety of configurations, including lined
and unlined trenches and auger holes. Although some
waste was disposed uncontained, a variety of containers
was used, including iron or steel drums, plastic bags,
boxes (made of cardboard, wood, or metal), and concrete
casks. The records of wastes disposed are quite limited
until recent years; however, low-level radioactive,
transuranic, asbestos, chemical, and mixed (chemical and
radioactive) wastes are known to have been disposed.

3.2 Underground Storage Tanks

Five WAGs contain underground storage tanks, with the
majority lying in WAG 1, the main plant area and center
of ongoing R&D activities at ORNL. Higher activity
liquid wastes have been collected and stored in
underground storage tanks throughout the 50 years of
ORNL operations. Wastes were neutralized with caustic
to avoid tank corrosion and evaporated to conserve tank
storage capacity. Many older tanks have been taken out
of service, some due to leakage, the extent of which is
uncertain. Radioactive liquids and/or sludges remain in



Fig I. Waste Area Groupings at ORNL

many inactive tanks, either because of continued inleakage
or because of the difficulty in mobilization. Tanks range
in size from several hundred liters to 643,000 liters
( = 170,000 gal) and are constructed of Gunite (sprayed
cement) or stainless steel. Many leaks in the extensive
associated piping systems throughout the complex have led
to the contamination of soil at depths ranging from 3 to 20
ft and some contamination has spread through the trench
backfill of intercepted utility lines. Major contaminants
include radioisotopes of strontium, cesium, thorium,
uranium, plutonium, and curium. Organic and toxic
metals concentrations in some tanks are also of concern.

3.3 Seepage Pits and Trenches

Between 1951 and 1966, approximately 42 million gal of
liquid radioactive waste containing about 1.2 million Ci of
various radionuclides was placed into the 7 shallow
seepage pits and trenches in WAG 7. Sludges and nearby
soils have captured large inventories of fission products,
including '"Sr and l37Cs; a variety of transuranic isotopes,
including :39:i4"Pu, :44Cm, and : "U; and activation
products, such as 60Co. Although much of the short-lived
activity has decayed, approximately 200,000 Ci of wSr,
600,000 Ci of '"Cs, and smaller amounts of U and
transuranics remain. Some radionuclides, notably^'Ru
and 3H, dispersed into groundwater. The pits are
approximately 200 ft by 100 ft at the surface and 15 ft

deep, with sides sloping at angles of 20-30 degrees. The
pits and trenches have been backfilled and capped with
asphalt.

3.4 Contaminated Soil and Sediment

Contaminated soils and sediments are widespread across
the ORNL site and are associated with a number of
sources, including unlined waste burial trenches, seepage
pits, surface impoundments, and spills and leaks from
waste storage tank systems. In addition, streambed and
floodplain sediments and soils are contaminated.
Contaminants include radionuclides, toxic organics, and
heavy metals, and their concentrations vary widely.
Characterization data are typically limited.

At least 11 surface impoundments (also called waste basins
or ponds) have been utilized at ORNL for management of
liquid low-level wastes. Some were used for settling c
surge control of raw wastes; others were used for waste
neutralization by caustic addition; and still others received
waste treatment sludges. Basin sizes range from less than
1 X 106 gal to 2 X 10' gal. Some contain several feet of
sludges and/or backfill. One pond has been capped with
asphalt. Several have lost considerable quantities of
contaminants to surrounding soils. The largest
radionuclide inventory is found in the Old Hydrofracture
Pond, which contains approximately 150 Ci.
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Contaminated sediments and rloodplain soils associated
with the watershed are grouped in WAG 2. Over the 50
years of ORNL operations, the watershed has been
exposed to an assortment of contaminants. Contaminated
floodplain soils occupy an area of approximately 40 acres.
Thick sediment deposits are found above White Oak
Creek and Melton Branch weirs and White Oak Dam.
Contaminants include "°Sr, l37Cs, 6oCo. and '""Ru (2).

3.5 Ground water and Surface Water

Groundwater and surface water have become contaminated
by leaching of subsurface wastes. Contaminants are
predominantly 90Sr, 60Cot

 137Cs, 3H, and toxic metals,
such as Hg. The groundwater grouping examines not only
the shallow freshwater aquifer, but also the deeper, saline
aquifer systems: seeps; near-surface storm flow, and water
iti the unsaiurated zone.

3.6 Hydrofracture

Between 1959 and 1984, concentrated liquid radioactive
waste was disposed into a deep (300 m) shale formation.
Wastes were mixed with grout and other additives and
pumped down injection wells into horizontal fractures
created in the limestone formation. Grout sheets 2-25 mm
thick and 300-400 m in diameter were formed in several
layers near 300 m deep. About 3.2 million gal containing
1.4 million Ci of radioactivity were disposed by this
method. Radioactive waste contaminants included 90Sr,
137Cs, !MCra, transuranics, and many others.

Groundwater sampling has indicated that some of the
waste may not have been effectively immobilized and that
migration or leaching may be occurring. Approximately
150 observation wells, in addition to the injection wells,
grout sheets, and contaminated subsurface media are
included in the Hydrofracture WAG. Since the injection
wells penetrate the grout sheets, they present a potential
pathway for vertical migration of contaminants to aquifers.

4 ENVIRONMENTAL RESTORATION
ACTIVITIES AND PLANS

The Oak Ridge Reservation, of which ORNL is part, was
added in November, 1989, to the National Priorities List
and is therefore subject to regulation under the
Comprehensive Environmental Response, Compensation,
and Liability Act (CERCL.A). Under CERCLA, site
environmental damage and potential risks must be assessed
and the need for remediation must be evaluated. Because
of the complexity of this federal site and applicable
requirements, a Federal Facilities Agreement (FFA) was
developed between DOE, the U.S. Environmental
Protection Agency, and the State of Tennessee Department
of Environment and Conservation. This agreement

outlines the problem areas, the approach to be used to
address them, and the roles of each party. Schedules for
specific site characterization, evaluation, and remediation
are included and are reevaluated annually.

Previously, many ORNL sites were subject to direct
regulation under the Resource Conservation and Recovery
Act (RCRA), which addresses hazardous chemicals with
little or no provision for radioactive hazards. Because the
risks associated with radioactive contaminants often needed
to override the prescriptive requirements for dealing with
the toxic chemicals, the FFA establishes CERCLA as the
prevailing regulatory driver, with substantive (but not
administrative) requirements of other regulations,
including RCRA, to be factored into the remediation
schemes as "applicable or relevant, and appropriate."

The CERCLA process involves several stages. The first
phase is Preliminary Assessment/Site Investigation, in
which primarily existing site information is reviewed to
determine whether the site should be further considered
for remediation. Next, in the Remedial Investigation
phase, site characterization data are systematically
gathered and assessed. Both nonintrusive and intrusive
characterization data are typically included. Sampling of
soil, groundwater, surface water, and other media and
waste may be performed. Next a Feasibility Study
identifies options for remediating the site. Each option is
evaluated against an established set of criteria, which
include permanent risk reduction, worker risks,
economics, implementability, and acceptance by the public
and regulators. A Proposed Plan is developed which
identifies the preferred option, followed by a Record of
Decision by regulators to officially endorse the selected
course of action. Public comment is included in the
development of the Proposed Plan. Remedial Design and
Remedial Action phases implement the selected actions,
and long-term monitoring is required in some scenarios.
The process is designed to lead to rational, documented
agreements on a site-by-site basis. It also allows for
immediate response to imminent threats.

As noted in Sec 2, contaminated sites at ORNL have been
grouped into WAGs, primarily on the basis of geographic
proximity. These WAGs have been further subdivided
into Operable Units (OUs) to facilitate remediation of
similar problems within a WAG. Preliminary schedules,
some extending almost 30 years, have been developed for
addressing each OU. Sites and problem areas perceived
to have the highest risks are to be addressed first. Among
the highest priority are contaminated seeps, several of
which are a concentrated link in the off-site pathway for
*'Sr and Ĥ leaving the site via White Oak Dam; the
Gunite Tanks, a grouping of 6 tanks in the Main Plan!
area which contain about 95% of the radionuclide
inventory of WAG 1 tanks and are of questionable



structural integrity; and buried waste, a primary source of
contaminants and future risk.

Because techniques are not currently readily available to
effectively mitigate these problems, efforts to develop new
technologies are being conducted in parallel with the
CERCLA process described previously in this section.
Solutions to these and other remediation challenges are
generally grouped into three systems approaches:

• hydrologic isolation or containment of the waste or
source in place

• in situ treatment of die waste or source
• retrieval, followed by waste treatment.

Each of these alternatives invokes a series of interrelated
activities that are essential for success of the remediation.
A breakdown in any single step in the series could cause
a failure of the remediation.

In 1993, ORNL prepared a systematic assessment of
existing and developing technologies which could be
applied to its waste management and environmental
restoration challenges. That document, the ORNL
Technology Logic Diagram, identities problem areas and
potential technological solutions, evaluates the current
status of each candidate technology, and identifies what is
needed to bring the technology to bear on ORNL's
specific problems. Technologies are prioritized for further
development and demonstration, as funding is available, to
supplement recent and ongoing technology development
activities (2).

One of the containment technologies being tested and
demonstrated in Oak Ridge is a cryogenic barrier, which
could be applied to buried waste trenches, tanks, and other
source areas. The barrier to contaminant flux is formed
by freezing the ground using a system of pipes to circulate
a selected fluid. The frozen barrier may be maintained for
decades to allow decay of short-lived contaminants or
development of a permanent remediation technique, or the
cryogenic barrier may be used to provide secondary
containment during implementation of another remediation
technology (eg, during removal of a leaking tank). A
field test is planned at an uncontaminated site during 1994,
and application to a WAG 5 trench is planned to begin in
late 1994 or 1995.

Other containment technologies being considered include
horizontal, mixed-in-place grouting and deep dynamic
compaction to provide structural stability for waste left in
place.

An in situ fixation technology that is being tested for field
demonstration in Oak Ridge is in situ vitrification (ISV)
for buried wastes. While ISV is Hearing "accepted" status

for contaminated soil, pressurization problems posed by
loosely packed combustibles and containerized fluids must
be overcome before ISV can safely be applied for buried
wastes. 1SV in conjunction with dynamic compaction is
being proposed to overcome these challenges. Testing in
an engineering laboratory is planned for 1995, followed by
cold field testing in 1996.

Other in situ treatment technologies being pursued include
in situ zeolite adsorption of 90Sr from a groundwater seep
("hot" field test in 1994) and grouting of a simulated
radioactive waste trench using microfine cement injection,
with and without vibration, and chemical and cement grout
combinations (cold test in 1994).

Retrieval of high-activity wastes in buried casks is planned
for demonstration using a remotely operated excavator
(1994). Radiation dose that would have been incurred by
an operator will be measured.

Many other technologies, including those related to site
characterization and monitoring, are being developed and
evaluated in Oak Ridge and across the DOE complex.

5 CURRENT AND DEVELOPING WASTE
MANAGEMENT PRACTICES

As a result of ongoing R&D activities at ORNL,
radioactive and/or hazardous wastes continue to be
generated. In addition, activities to clean up contaminated
areas result in wastes requiring treatment, storage, and/or
disposal. Methods for managing these wastes to provide
protection for workers, die public, and die environment
continue to be improved.

Major categories and 1993 quantities of radioactive waste
generated at ORNL include solid low-level (1,700 nf),
transuranic (70 m3), liquid low-level (1,700 m3), liquid
process (257,000 rrf), and mixed (radioactive and
hazardous) (24,000 kg) (1).

Until 1986, all ORNL's solid low-level waste (SLLW)
was disposed primarily in unlined shallow trenches and
auger holes. In 1986, precipitated by greater scrutiny
from DOE officials and state and federal regulators,
greater confinement disposal techniques, such as concrete
silos and lined auger holes, were employed. Beginning in
1994, only above-grade tumulus (Fig 2) disposal will be
utilized for ORNL SLLW. DOE requires each disposal
facility operating after 1986 to meet specified radiological
performance objectives. A draft, site-specific radiological
performance assessment has been prepared for SWSA 6,
die current disposal area. The performance assessment
specifies radionuclide concentration limits for disposal at
SWSA 6. Wastes must be characterized and certified to
meet these limits and other acceptance criteria.



Fig 2. Above-grade tumulus for low-level waste disposal

Centralized disposal facilities (having their own
concentration limits) for the Oak Ridge Reservation are
being planned for operation beginning in the early 2000s.
However, performance assessments will exclude
significant quantities of currently generated waste from
disposal on die Oak Ridge Reservation. Disposal options,
including other DOE sites and commercial disposal
facilities, are being pursued (1).

DOE requires transuranic waste generated after 1970 to be
segregated; certified to meet waste acceptance criteria, and
stored for ultimate disposal in a geologic repository, die
Waste Isolation Pilot Plant, located in Carlsbad, New
Mexico. Until the Pilot Plant opens, contact-handled and
remote-handled solid transuranic wastes generated at
ORNL are stored in several types of facilities in SWSA 5
North. Contact-handled wastes are nondestructively
assayed and examined prior to placement in storage.
Large quantities of remote-handled transuranic sludges are
stored in numerous underground tanks; mobilization and
processing will be required before these sludges can be
certified for permanent disposal. Treatment techniques
and facility design are being developed.

ORNL liquid low-level waste (L.LLW) contains significant
amounts of radioactivity. LLLW is concentrated by
evaporation, and the concentrate is placed into
underground storage tanks. Because storage capacity in
these tanks is limited, generation reduction actioas have
been implemented; evaporation has been enhanced;

concentrate solidification campaigns have been conducted;
treatment processes are being developed for newly
generated waste; processing schemes for stored waste have
been developed and are being pursued; and additional
storage tanks will be built. Improved techniques for
removing cesium, including processes using potassium-
cobalt hexacyanoferrate or resorcinol-formaldehyde, are
being tested. Tests using sodium titanate to achieve
greater ""'Sr removal have been conducted. Techniques
for mixing and mobilization of sludges from horizontal
tanks are also being pursued (3).

The ORNL process waste system handles aqueous wastes
containing trace concentrations of radionuclides, organics,
and metals. Chemical softening, filtration, ion exchange,
precipitation, air stripping, and carbon adsorption are
operations utilized in this system. Effluent is released
through a federally permitted discharge point to White
Oak Creek. Being developed are improved treatment
techniques for removing 90Sr and 137Cs and reducing
secondary wastes.

Solid or containerized liquid mixed (hazardous and
radioactive) wastes are subject to dual regulation and are
difficult to manage. Typical mixed wastes at ORNL are
spent scintillation cocktails and cleaning fluids and oils
used in contaminated environments. Commercial
treatment is currently available only for scintillation fluids;
an on-site incinerator can treat some combustible liquids;
and decontamination of surface-contaminated lead is beinu





planned. Other mixed wastes must be stored on-site until
suitable treatment techniques can be identified or
developed, perhaps through DOE's Mixed Waste
Integrated Program efforts. On-site storage space is
severely limited, and new facilities are planned. Waste
minimization measures are also being implemented.

Concentrated effort has been directed toward thorough
waste characterization to meet certification requirements
of waste management facilities. Both die generator's
knowledge of the process generating the waste and
analytical data are utilized. Increased emphasis is also
being placed on pollution prevention through waste
avoidance, segregation, and reuse/recycling.

6 CONCLUSION

During its 50 years of operation, Oak Ridge National
Laboratory has generated a wide variety of radioactive and
mixed wastes. Past management practices for these wastes
have been less than adequate in containing waste
contaminants within underground disposal facilities. As a

result, an extensive effort is under way to remediate old
disposal, storage, and transfer system sites and
surrounding contaminated areas. Technologies are being
developed to improve die safety and effectiveness and
reduce the costs of such remediation activities.
Meanwhile, improved waste treatment and disposal
techniques are also being developed to avoid creating
additional legacies of contamination.

7 REFERENCES

1 Pudelek, R E, Oak Ridge National Laboratory Waste
Management Plan (ORNL/TM-11433/R3), December
1993

2 Oak Ridge National Laboratory Technology Logic
Diagram (ORNL/M-2751/ES), June 1993

3 Kent, T E, et al, Overview of Laboratory Treatment
Studies for Decontamination of Liquid Low-Level
Waste at Oak Ridge National Laboratory, Waste
Management Symposium, Tucson, February 1993



ABSTRACT Management of radioactive waste at Oak Ridge National Laboratory (ORNL) must address several major
challenges. First, contaminants from some disposed wastes are leaching into the groundwater and these disposal sites must
he remediated. Second, some of these "legacy" wastes, as well as currently generated radioactive wastes, are also
contaminated with chemicals, including polychlorinated hiphenyls (PCBs), solvents, and metals (ie, mixed waste). Third,
wastes containing long-lived radionuclides in concentrations above established limits have been determined unsuited for
disposal on the Oak Ridge Reservation. Reflecting these challenges, ORNL's strategy for managing its radioactive wastes
continues to evolve with the development of improved technologies and site-specific adaptation of some standard
technologies.

For approximately five decades, radioactive waste from basic and applied research and development work at ORNL has
been managed on-site. Before the evolution of more advanced disposal practices, solid radioact-ve waste was placed into
unlined trenches and liquid radioactive wastes were pumped into seepage pits. Environmental sampling and monitoring has
shown that contaminants, such as 90Sr, 137Cs, 60Co, and 3H, have migrated from these disposal facilities. Determination
of appropriate remedial actions for these sites is complicated by the heterogeneity of the wastes, lack of characterization
data, relatively large quantities of wastes, and the complex geohydrology of the disposal sites. Several demonstrations have
been conducted, and others are planned to identify efficient and cost-effective technologies for remediation of these sites.

Some previously disposed, as well as currently generated, radioactive wastes also contain regulated chemical contaminants
which complicate dieir management. Contaminants include heavy metals, such as Hg, Cd, Cr, Ni, and Pb, as well as
nitrates, organic solvents, PCBs, and other volatile and semivolatil' compounds. Mixed wastes (wastes containing both
radioactive and chemical contaminants) are subject to costly storage and disposal restrictions. Waste management and site
remediation strategies and regulatory compliance agreements have been developed to achieve compliance with mixed waste
requirements as mixed waste treatment technologies are being developed.

Tiie U.S. Department of Energy (DOE) requires that performance assessments he conducted for all its radioactive waste
disposal facilities to ensure protection of human health and the environment. A detailed performance assessment conducted
for ORNL's currently operating disposal facility produced specific radionuclide concentration limits for waste disposal at
tliis site. Because a substantial fraction of ORNL's currently generated waste exceeds these limits, source reduction, long-
term storage, and off-site disposal alternatives are being pursued. The radioactive waste that meets the concentration limits
is being subjected to a rigorous certification program and disposal techniques designed to provide long-term isolation from
the environment.

ORNL has conducted a systematic assessment of existing and developing technologies which could be applied to its myriad
of waste management and environmental restoration challenges. The ORNL Technology Logic Diagram identifies problem
areas (eg, buried waste and contaminated soil) and potential technological solutions; evaluates the current status of each
candidate technology; and identifies scientific and technical needs and other required resources, such as special equipment
and facilities, essential to application of the technology to ORNL's specific needs. Technologies are prioritized for further
development and demonstration to supplement such efforts conducted in recent years.
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