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ABSTRACT

The performance objectives of the U. S. Department of Energy’s Low-Level Radioactive Waste
(LLW) disposd facilities located at the Nevada Test Site transcend those of any other radioactive
wagte digposad stein the United States. Situated at the southern end of the Great Basin, 244 meters
(800 feet) above the water table, the Area 5 Radioactive Waste Management Site (RWMS) has
utilized a combination of engineered shalow land disposd cells and degp augured shaftsto dispose a
vaiety of waste sreams. These include high volume low-activity waste, classified materid, and high-
specific-activity special case waste. Fifteen miles north of Area5 isthe Area3 RWMS. Here bulk
LLW disposa takes place in subsidence craters formed from underground testing of nuclear weapons.
Earliest records indicate that documented LLW disposa activities have occurred at the Area 5 and
Area3 RWMS s since 1961 and 1968, respectively. However, these activities have only been a
managed under aforma program since 1978. This paper describes the technica  attributes of the
fecilities, present and future capacities and capabilities, and provides a description of the process from
wadte gpprova to find dispostion. The paper dso summarizes the current Satus of the waste disposal
operations.

INTRODUCTION

In 1978, the U. S. Department of Energy, Nevada Operations Office (DOE/NV), established a
managed LLW disposal project at the Nevada Test Site (NTS). Two Sites, that were aready
accepting limited amounts of on-gite generated waste for disposal and off-dite generated Transuranic
Wadte for interim storage, were selected to house the disposal facilities. In those early days, the Sites,
located about 24 kilometers (15 miles) apart, afforded the DOE/NV the opportunity to use at least two
dternative technologies to effectively manage its digposal cost. The Area5 RWMS uses engineered
shdlow-land burid cdllsto dispose packaged waste while the Area 3 RWMS uses subsidence craters
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formed from underground testing of nuclear wegpons for the disposa of packaged and unpackaged
bulk waste.

AUTHORIZATION BASIS

The Areas 3 and 5 RWMSs are classified asradiologicd facilities. The authorization to operate the
RWMSsis based on a variety of documents which may include but are not limited to Integrated Safety
Management System Description, Activity Agreements, Real Estate and Operating Permit, appropriate
Safety Analys's documentation, Execution Plans, Environmenta Impact Statement, Hedlth and Sefety
Plan, and procedures. A Disposa Authorization Statement (DAS) was received in October 1999 for
Area3. In October 2000, the DOE/NV Manager approved the NTS Integrated Closure and
Monitoring Plan as well as the Performance Assessment and Composite Andysis Maintenance Plan as
required by the Area 3 DAS. A DASfor Area5 was received in December 2000. The Area3 and 5
RWMSs received initid determination of acceptability from EPA pursuant to the CERCLA Off-Site
Rule, in July 1998. The determination of continued acceptability is evaluated annualy.

PHYSICAL/TECHNICAL ATTRIBUTES

The NTSisafederdly owned facility located on the southern end of the Great Basin in south centra
Nevada. It conssts of gpproximately 3,561 square kilometers (1,375 square miles) and is surrounded
by the Ndllis Air Force Range and areas controlled by the U.S. Bureau of Land Management. Access
to the NTS s controlled by manned guard gates. The two disposal facilities are inside the boundaries
of the NTS and are located 24 kilometers (15 miles) (Area 5) and 48 kilometers (30 miles) (Area 3)
north of the main access gate. Remoteness to populated areasis a key feature which enhances the site
characteristics. The closest populated areato elther disposd facility is the smal town of Indian Springs,
NV located 55 kilometers (34 miles) to the southeast. Las Vegas, the closest mgjor population, is
approximately 105 kilometers (65 miles) southeast.

The Area5 RWMS s located in the southeastern section of the NTS in Frenchman Hat, within a
topographicaly closed basin where dl surface water drainsinto aplayalake. Thefacility issited ona
codesced dluvid fan, south of the Massachusetts Mountains. The water table is 244 meters (800 feet)
beneath the facility. Site characterization studies show theat there is no aeridly distributed recharge to
the aquifer in the vicinity of the RWMS. In fact, hydrogeologic testing in boreholes show that in
gpproximately the upper 46 meters (150 feet) of the vadose zone, the movement of moisture is upward
(negative water potentias).

The Area 3 RWMS islocated approximately 24 kilometers (15 miles) north of the Area5 RWMSin
the Y ucca Hat basin, another closed basin where al surface drainage terminatesin a playalake at the
south end of the basin. The water table is 488 meters (1,600 feet) beneath this facility.

Both facilities recelve on average 10-15 centimeters (4-6 inches) of precipitation annudly.
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Measurements at meteorologica stations show that annual potential evaporation exceeds precipitation
by greater than afactor of 14, and amoisture deficient state is maintained in the surface soils. The
Nevada Test Site Waste Acceptance Criteria (NTSWAC) limits the amount of free liquids the waste
can contain to one percent of the volume of the waste in a container. This equates to approximately 2
liters (one-hdf gdlon) in a 208 liters (55 galon) drum or 3 liters (one gallon) in a 1.2x1.2x2.1 meter
(4x4'xT) box. The adequacy of these limits were verified in the Area 5 RWMS Performance
Assessment (PA). Inthe PA, no credit was given for the packaging of thewaste. All waste and
radionuclide inventories were assumed to be available to the trangport process immediately upon fina
closure of each cdl. A bounding scenario in the PA modd assumed uniform closure cap subsidence to
adepth of 1.8 meters (six feet) below grade, three successive 200 year flood events which filled the 1.8
meters (3x foot) subsdence depression and then infiltrated the ponded water into the waste. Even
under these extreme conditions, the disposa Site did not exceed the regulated performance objectives.

ACCEPTANCE PROCESS

The NTSWAC edtablishes the standard and requirements that generator Sites must meet in order to
receive gpproval to ship radioactive waste to the NTS. The NTSWAC covers the generator waste
certification program, characterization of the waste, traceability, waste forms, and packaging and
trandfer of the materid. The NTSWAC is maintained by the Radioactive Waste Acceptance Program
(RWAP) personnel. The RWAP personnd review the generator’ s program and documentetion to
verify the generator Sites cgpability to develop and maintain aNTSWAC compliant program. Waste
profiles are reviewed, bienniad program audits, annua assessments and periodic surveillances are
conducted to verify and vaidate the Generators Waste Management Programs. RWAP personnel can
recommend the suspension of a generator program and/or waste stream that was found to be
noncompliant or falls below standards described in the NTSWAC. [n addition to the reviews by
RWAP g&ff, the actud waste shipment and containers are ingpected upon arriva a the RWMS
fadilities to verify items such as placards, manifests, marking and labeling, and container integrity.

The NTSWAC can be accessed dectronicaly at http://mwww.nv.doe.gov.
DISPOSAL PROCESS

Both RWMS s are shdlow-land disposd facilities, but there are differences between the Stes. Area5
has 296 hectares (732 acres) available for disposa of LLW. Current operations uses 37 hectares (92
acres) of thistota acreage. Here, engineered disposa cdlls are used for disposition of waste. These
cdls are planned, designed and condtructed to fit within the existing fenced area. At Area5, LLW,
DOE/NV in-date generated mixed low-level waste (MLLW), radioactively contaminated regulated
ashestos, and classified LLW are disposed. High specific activity LLW was disposed in Greater
Confinement Disposa (GCD) boreholes, however this digposa option is not currently being used.
Additiondly, there are facilities for the storage, characterization, and certification of Transuranic Waste.


http://www.nv.doe.gov
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The disposal cellsat Area 5 are excavated, and consequently are more expensive to develop than the
subsidence craters used at Area 3. The Area 5 disposa space has historicaly been reserved for
conventionaly packaged waste in containers such as sted drums and 1.2x1.2x2.1 meter (4%x4'X7") or
0.6x0.6x2.1 meter (2'x4'x7") wooden and steel boxes. On occasion, other container Sizes are
accepted on a case-by-case basis, such as the regulated asbestos cell which accepts 2.4x2.4x6.1 meter
(8x8x20) cargo containers.

All packages accepted for disposa at Area 5 are required to meet therigid U. S. Department of
Trangportation performance based packaging requirements. With the exception of cargo containers
and drums, the NTSWAC requires dl boxes to meet a 16,113 kilograms/square meter (3,300
pound/square foot) compressive srength test. This provides afactor of safety for the workers. The
wadte packages are stacked one upon the other in a stair step configuration, until the stack is four feet
below the top of the cell walls. Because these packages can weigh as much as 19,800 kilograms
(9,000 pounds) each, thereis the potentia for the bottom box in the stack having to support in excess
of 132,000 kilograms (60,000 pounds) of loading. Thus, strength criteriain conjunction with the
stacking configuration ensures a secure work platform for the waste handling crew. Process safety is
taken serioudy, asthe disposa operations have been accident free for more than five years.

The Area 3 RWMS covers 49 hectares (120 acres). Area 3 disposes waste in subsidence craters
formed from underground testing of nuclear wegpons instead of conventiona engineered cdls. The
criteriaused for choosing these craters was that the emplacement of the nuclear device had to have
been above the water table. This criteriawas chosen to ensure that no preferentia pathway would be
avallable to the underlying aquifers. These disposa cells are congderably less expensive to develop
than the Area 5 cells because the waste is disposed in existing subsidence craters. The disposal
process dso differs dgnificantly here. Small packages such as boxes and drums are replaced with
larger bulk sized packages such as the previoudy mentioned cargo containers, large pieces of
equipment, super sacks or soilsin lined dump trailers, referred to as “burrito wraps.”

Instead of stacking the waste in a Single monolith configuration, waste is disposed in alayer-cake
geometry with each layer of waste covered by alayer of compacted soil ranging from 0.3-0.9 meters
(1-3 feet) in depth.

DISPOSAL ACCESS

The NTS RWMS currently receives LLW from 16 generatorsincluding: Aberdeen Proving Grounds,
Allied Signd; Bechtel Jacobs, Oak Ridge Nationa Laboratory; Bechtel Nevada; Boeing North
American-Rocketdyne; Earthline Technologies, Fernadd Environmenta Management Project; Generd
Atomics; International Technology Corporation, Las Vegas, Lovelace Respiratory Research Indtitute;
Mound Plant; Pantex Plant; Rocky Flats Plant; Sandia Nationd Laboratories/California; and Sandia
National LaboratoriesNew Mexico.
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The Waste Management Programmeatic Environmental Impact Statement Record of Decision for
disposal of LLW and MLLW, issued on February 25, 2000, identified NTS as one of two regiona
disposd stes. It isanticipated during fiscal year 2001 that five new generators will receive approva to
ship LLW to NTS. Thosefive are Battelle, Columbus; Bechtel Jacobs, Oak Ridge; Bechtel Jacobs,
Peducah; British Nuclear Fuds Limited, Inc., Oak Ridge; and Westinghouse, Savannah River.

Only DOE/NV in-gtate generated MLLW is currently accepted. However, DOE/NV anticipates being
operationdly ready to accept MLLW from off-gte generators in 2002.

PRESENT AND FUTURE CAPACITIES

The current Area 5 RWMS inventory of digposa cellsis 22, not including the GCD boreholes. These
range in size from 25-345 meters (83 to 1,133 feet) long, 9-102 meters (30 to 336 feet) wide, and 4-
15 meters (12 to 48 feet) deep. Thetota disposed volume of waste in these cellsis over 230,673
cubic meters (8.2 million cubic feet). Available open capacity in the fenced 37 hectares (92 acre)
compound a Area 5, in existing cells, is gpproximately 189,952 cubic meters (6.7 million cubic feet).
Thisincludes the 20,000 cubic meters (706,000 cubic feet) being proposed for MLLW disposa. No
madter plan currently exists for the layout of future cells across the total 296 hectares (732 acres).
However smple cdculations based upon existing inventory for the 37 hectares ( 92 acres) show that
the current capacity averages 4,572 cubic meters per 0.4 hectares (161,000 cubic feet of waste per
acre) of available ground. Extrapolation of this calculation for the total 296 hectares (732 acres), taking
no credit for future technology such as deeper cells, shows the total capacity of Area5 RWMS s about
3,337,194 cubic meters (118 million cubic feet).

The Area 3 RWMS includes atotd of seven craters, representing five cells, designated for disposa
operaions. The current inventory of disposed waste a the Area 3 RWMS is approximately 258,000
cubic meters (12.6 million cubic feet). Open capacity available in the two developed cdllsis estimated
to be gpproximately 222,000 cubic meters (7.8 million cubic feet). The two remaining craters, which at
the present time are assumed to be individua cells, represent an estimated combined available future
capacity of 203,000 cubic meters (7.2 million cubic feet).

In the five year period covering fiscd years 1996 through 2000, the NTS has received on average 567
shipments of LLW representing 16,644 cubic meters (587,000 cubic feet) of waste annualy from as
many as 16 waste generators. This volume of waste has been transported, received, and disposed
safely with minimd risk to the generd public, the workers at the digposd facility or the environment.

Consarvative caculations of totd remaining disposa capacity at the NTS is about 3,762,194 cubic
meters (133 million cubic feet). This does not condder expansion into undesignated land surrounding
the Area5 RWMS or the inclusion of additional subsidence craters adjacent to the Area 3 RWMS.
The question of when NTS may reach its disposal capacity is dependent on the volume of waste
recaeived. Using 22,655 cubic meters (800,000 cubic feet) of waste received per year it will take
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gpproximately 156 years for the NTS RWMSs to reach capacity. Knowing that the waste volumesin
the future are diminishing and that the 156 year estimate does not include expanding into undesignated
aress or future technology, NTS capacity is virtualy unlimited.

CONCLUSION

The years of experience in waste management programmetic assessments and disposa operations, in
conjunction with remoteness of the location, superior physica attributes (depth to groundwater, arid
environment) establish NTS as one of the nations premier LLW disposa

facilities. The issuance of the Waste Management PEIS for LLW, and an available capacity of over
3.7 million cubic meters (130 million cubic feet), makethe NTS LLW disposd facilities akeystonein
the efforts to clean up and close the DOE sites across the complex, especidly for those Sitesthat are
unable to dispose of LLW at ongite facilities or unable to access acommercid facility.



