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Introduction

As a result of nuclear weapons production, the United States of America produced
significant quantities of transuranic waste, which consists of clothing, tools, rags,
residues, debris and other items contaminated with small amounts of radioactive,
manmade elements -- mostly plutonium — with an atomic number greater than that of
uranium. Transuranic waste began accumulating in the 1940s and continued through
the Cold War era. Today, most transuranic waste is stored at weapons production
sites across the United States. In 1957, the National Academy of Sciences
concluded that the most promising disposal option for radioactive wastes is disposal
in deep geologic repositories situated in salt formations. After nearly a decade of
study, the United States Department of Energy decided in January 1981 to proceed
with construction of the Waste Isolation Pilot Plant (WIPP) at a site 41.6 km (26
miles) southeast of Carlsbad, New Mexico. After years of study, construction, and
permitting, the WIPP facility became operational in early 1999. As the United States
continues to clean up and close its former nuclear weapon facilities, the operation of
WIPP will continue into the next several decades. This paper will provide an overview
of the history, regulatory, and public process to permit a radioactive repository for
disposal of transuranic wastes and the process to ensure its long-term operation in a
safe and environmentally compliant manner.

History of DOE's Waste Isolation Pilot Plant

Accumulation of nuclear waste began in the 1940s with the beginning of the United
States' nuclear weapons program. As early as the 1950s, the National Academy of
Sciences (NAS) recommended disposal of radioactive waste in deep geologic
formations, such as salt beds. Government scientists searched for an appropriate
site during the 1960s, testing the desert area of southeastern New Mexico in the
1970s. In 1979, the United States Congress authorized the Waste Isolation Pilot
Plant (WIPP) "for the express purpose of providing a research and development
facility to demonstrate the safe disposal of radioactive wastes resulting from defense
activities, and programs of the United States exempted from regulation by
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the Nuclear Regulatory Commission." [1] The Department of Energy (DOE)
constructed the underground facility (Figure 1) during the 1980s.

Figure 1. The Waste Isolation Pilot Plant located approximately 41.6 km from Carlsbad, New Mexico

Before WIPP would be able to open, the 4,143.9 hectares (10,240 acres) of land
surrounding the site had to be withdrawn from public use. The site was owned by
the Federal government and had been under the control of the United States
Department of the Interior's Bureau of Land Management. In October 1992,
Congress passed the WIPP Land Withdrawal Act (LWA) [2], which transferred
ownership of the land surrounding WIPP from the control of the Bureau of Land
Management to DOE. The 1992 act established the Environmental Protection
Agency (EPA) as the regulatory authority that would certify whether or not the WIPP
meets the applicable environmental regulations and standards. The act also
authorized DOE to begin underground experiments using radioactive waste after
safety conditions were met. Drawing on results of several studies, the DOE
announced in October 1993 that tests with radioactive waste would be performed at
existing national laboratories, not underground at the WIPP.

In September 1996, U.S. Congress passed and President Clinton signed into law the
WIPP Land Withdrawal Amendments Act (LWAA) [3]. The amendments exempted
the WIPP from Resource Conservation and Recovery Act (RCRA) land disposal
restriction requirements. Congress, DOE, and EPA agreed that this exemption was
appropriate because the WIPP was already subject to comprehensive regulation



under the Atomic Energy Act, the WIPP Land Withdrawal Act, and other portions of
RCRA. The amendments also voided requirements in the original act that DOE
conduct underground tests onsite with transuranic waste (Table 1) to determine
whether it could be disposed of safely. In doing so, Congress ratified a conclusion
DOE and other agencies had reached several years earlier - that the site's safety
performance could be adequately assessed using a combination of nonwaste tests
at the site and laboratory mathematical models.

TRANSURANIC WASTE IN THE UNITED STATES

=> Defined by the WIPP Land Withdrawal Act as "waste containing more
than 100 nanocuries of alpha-emitting transuranic isotopes per gram of
waste with half-lives greater than 20 years, except for (A) high-level
radioactive waste, (B) waste that the Secretary of Energy has determined,
with concurrence of the Administration, does not need the degree of
isolation required by the disposal regulations, or (C) waste that the
Nuclear Regulatory Commission has approved for disposal on a case-by-
case basis in accordance with part 61 of title 10 Code of Federal
Regulations (CFR)."

=> Transuranic waste is classified as contact-handled (CH) or remote-
handled (RH). According to the LWA, CH transuranic waste has
radioactivity levels that are low enough to permit workers to directly handle
the containers in which waste is kept (not greater than 200 miliirem per
hour at the outside surface of the container). RH transuranic waste has a
surface dose rate of greater than 200 miliirem per hour, so workers use
remote handling equipment to move containers of RH transuranic waste.

=> Transuranic waste is further classified as "transuranic waste" or "mixed
transuranic waste". "Transuranic waste" contains only radioactive
elements, and is regulated under the Atomic Energy Act. "Mixed
transuranic waste" contains both radioactive elements and hazardous
chemical compounds, and is regulated under the Resource Conservation
and Recovery Act.

Table 1. Transuranic waste consists of rags, tools, debris, and other such items contaminated with small
amounts of radioactive elements - mostly plutonium. These man-made radioactive elements
have an atomic number greater than uranium

The LWAA required that DOE obtain EPA certification [4] that the WIPP facility is in
compliance with EPA disposal standards for transuranic wastes. DOE applied for
certification on October 29, 1996. After receiving the DOE application, EPA asked
for additional information. On May 16, 1997, EPA declared DOE's application
complete. When EPA certified that WIPP met the disposal standards and other legal
requirements on May 13, 1998 [5], the facility was authorized to start receiving
transuranic waste after the 30-day waiting period required by the LWA.

On March 22, 1999, the U.S. District Court in Washington, D.C., ruled to lift a 1992
Permanent Injunction on WIPP operations and grant the facility "Interim Status."
Judge John Garrett Penn rejected arguments that all WIPP shipments should be
delayed until the State of New Mexico issued a final RCRA Part B permit [6]. On



March 26, 1999, the first shipment of transuranic waste was received at the WIPP
repository.

WIPP Specifications

The Waste Isolation Pilot Plant is located in Eddy County in southeastern New
Mexico, 41.6 km (26 miles) southeast of Carlsbad. The total amount of land that
has been set aside for WIPP includes an area of 41 km2 (10,240 acres). WIPP is
located in an area of low population density, with less than 30 permanent residents
living within a 16.1 km (10 mile) radius. The area surrounding the facility is used
primarily for grazing and development of potash, oil, salt, and gas resources. As a
result of the WIPP LWA of 1992, no mineral resource development is allowed within
the WIPP Site Boundary.

Transuranic wastes are being disposed of in the .4 km2 (100 acre) disposal area on a
horizon located 655 meters (2,150 feet) beneath the surface in a deep, bedded salt
formation (see Figure 2). At that depth, the salt will eventually encapsulate the buried
waste in the stable rock. Wastes are being transferred from the surface to the
disposal horizon through a waste handling shaft using a hoisting arrangement. The
disposal phase is currently scheduled to last for 35 years.

Figure 2. Mining of new transuranic waste disposal panels takes approximately one year to complete



WIPP is designed to receive and handle a maximum of 14,160 m3/year (500,000 ft3)
of contact-handled (CH) transuranic waste (Figure 3) and 283 m3/year (10,000ft3) of
remote-handled (RH) transuranic waste (having a surface dose rate exceeding 200
millirem/hour at the outside surface of the container). By agreement with the State of
New Mexico and reaffirmed in DOE's Record of Decision for WIPP [7], the disposal
volume for remote-handled transuranic waste is limited to 7,080 m3 (250,000 f t ) . In
addition, the WIPP Land Withdrawal Agreement of 1992 limits the total RH
transuranic waste activity to 5.1 x 106 curies.
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Figure 3. Drums and Standard Waste Boxes containing CH transuranic waste in the WIPP underground

The WIPP facility is divided into three basic sectors: surface structures, shafts, and
subsurface structures. These WIPP sectors accommodate the personnel,
equipment, and support services required for receipt, preparation, and transfer from
the surface to the underground, and final emplacement of waste into the
underground panels. The waste received for placement in the WIPP must conform
with the WIPP Waste Acceptance Criteria [8] (WAC) and the RCRA Part B permit.

The Hazardous Waste Facility Permit

Distinguishing between mixed (radioactive and hazardous) and non-mixed
(radioactive only) transuranic wastes is a complex process that involves some of the
most complex scientific processes and difficuIt-to-apply provisions of environmental
law. On May 26, 1995, DOE submitted an application to the State of New Mexico for



a RCRA Part B permit for the disposal of mixed transuranic waste. The State issued
a draft RCRA permit on May 15, 1998. On August 14, 1998, DOE submitted
comments to the New Mexico Environment Department (NMED) in response to the
draft permit. On November 13, 1998, NMED issued a revised draft RCRA Part B
permit. DOE and public comments were submitted on the draft by January 18, 1999.
The RCRA Permit Hearings began on February 22, 1999, and concluded on March
26, 1999.

On October 27, 1999, the RCRA Part B permit for the Waste Isolation Pilot Plant was
signed by the New Mexico Environment Department. The permit became effective
on November 26, 1999. DOE continued shipments of transuranic waste until the
effective date, then postponed further shipments until waste characterization
processes at its generator sites could be brought in-line with the requirements of the
permit. Shipments under the new permit resumed in March 2000, when the first of
DOE's generators sites received approval by the NMED for compliance with the
requirements of the permit.

WIPP and its Role in the Scientific Community

The Carlsbad Field Office (CBFO) is currently evaluating whether to use WIPP to
house scientific experiments. Some types of scientific experiments are best (or only)
performed deep underground. As an example, astrophysicists are searching for very
small particles with no mass called neutrinos. These particles are so small they
typically pass through the Earth without reacting with other matter. The only way to
detect neutrinos is to use facilities as far underground as possible so that the Earth's
surface layers filter out other cosmic particles and radiation. A workshop was held in
Carlsbad in June 2000, which attracted over 50 national and international physicists
to discuss current and future high energy particle physics experiments which could
be sited in the WIPP underground.

There is one particle astrophysics experiment underway at WIPP. This experiment,
being conducted by the Los Alamos National Laboratory (LANL), is developing a
dark matter detector. The data collected by the dark matter detector will be used to
calculate the mass of the universe. The experiment began in 1997 and is expected
to operate in the WIPP underground at least until 2002. In addition, several other
experiments have been planned for the WIPP underground. These include a
prototype of a supernovae neutrino detector called OMNISITA, which is part of an
effort called OMNIS (Observatory for Multi-Flavor Neutrino Interactions from
Supernovae) operated by the Ohio State University and the University of California,
Los Angeles, for a world-wide consortium. Another project is called Majorana Project
Prototype, a double beta decay experiment, which will be conducted by a
collaboration from Duke University called the Triangle Universities Nuclear
Laboratory (TUNL).

A workshop, which was conducted in June 2000, marked the beginning of a working
relationship between DOE's Office of Environmental Management and the Office of
Science in using the WIPP underground for high energy physics experiments. CBFO
is currently developing an environmental assessment on the potential impacts of
such experiments at WIPP, and expects to release the results of this assessment in
late 2000 or early 2001.



United States Senate Report 106-50 directed DOE to develop a plan to establish a
demonstration and training program using the WIPP as a test bed to develop
transparent monitoring technologies for nuclear non-proliferation and to demonstrate
them to the international community. This program is referred to as The WIPP
Transparency Program. In November 1999, WIPP demonstrated results of ongoing
transparency monitoring experiments at WIPP to the DOE International Conference
on Geologic Repositories. As a result, the conference panel on "Safety, Security,
and Transparency Monitoring of Nuclear Materials in Repository Systems"
encouraged development of a transparency test bed at WIPP for international
collaboration on safeguards, security, and transparency of geologic repository
systems.

In fiscal year 2000, DOE's Office of Nuclear Nonproliferation and National Security
(NN) submitted a report to the U.S. Congress on the use of WIPP as a transparency
test bed. In October 2000, the DOE Offices of Environmental Management, NN,
Civilian Radioactive Waste Management (RW), and the CBFO met to define long-
term DOE interest and collaboration, and establish a path forward for WIPP's
Transparency Program. As a result of this meeting, CBFO, NN, and RW agreed to
continue discussions on transparency test bed experiments in the future.

WIPP and the American Public

Although all Americans have a stake in the safe and efficient transport to and
operation of the Waste Isolation Pilot Plant, there are several key groups who are
directly impacted. These groups include: (1) The citizens of Carlsbad, New Mexico
and the surrounding region because the facility is in their local community; (2) New
Mexicans in general since WIPP is located in their State, and because two sites in
the State will be disposing of their transuranic waste at WIPP; (3) The more than 50
million Americans living within a 50-mile radius of the DOE sites temporarily storing
transuranic waste; and (4) the millions of Americans living along the transportation
routes that will carry the shipments of transuranic waste from the storage/generator
sites to WIPP.

Due to the complexities of siting, constructing, certifying, permitting, and operating
the WIPP, DOE representatives have stressed ongoing interactions with stakeholder
groups; local, State, tribal, and Federal institutions; and other oversight and review
groups. DOE has worked closely with local communities near WIPP to provide
information on environmental and socioeconomic impacts to the region. DOE has
forged relationships with New Mexico State officials in an attempt to increase interest
and support in the WIPP, and has a cooperative agreement with the State of New
Mexico to consult and cooperate with state officials in the areas of public health and
safety concerns of the State [9].

To support interests many other states have in WIPP, DOE has signed
memorandums of agreement with the Western Governors' Association [10] and the
Southern States Energy Board [11], which additionally acts on behalf of the
northeastern states, to provide funding for emergency preparedness along the
transportation corridors. One of the most successful WIPP outreach endeavors is
the States and Tribal Education Program (STEP) which offers numerous



opportunities to state governments to provide or assist their states in emergency
response training. To date, more than 20,000 emergency response professionals
have participated in this training.

Beyond these efforts, the Department of Energy has provided outreach activities to
interested and concerned members of the public, elected officials, tribal
governments, and international groups and organizations. WIPP has received global
interest, and DOE believes it is of great importance it be involved on the city, county,
State, multi-State, Federal, and international levels.

In addition to public outreach, numerous organizations are involved with the WIPP
program, including the EPA, which is responsible for certifying compliance with
disposal requirements; the State of New Mexico, which regulates the handling of the
hazardous components of mixed wastes; and the Environmental Evaluation Group,
an independent technical oversight group that participates in and comments on
various WIPP issues and activities. Additionally, numerous other agencies,
committees, and panels monitor progress at the WIPP, and contribute to the
project's development through regulation, review, and comment at the State and
Federal levels.

Conclusion

The U.S. Department of Energy's is committed to honoring the Government's
obligation to clean up the legacy of contamination resulting from nuclear weapons
research, production, and testing. The Waste Isolation Pilot Plant is a critical
element in solving the nation's nuclear waste disposal problem, and WIPP is setting
the standard for safe, environmentally sound, and cost-effective geologic disposal of
defense transuranic waste. It has become the benchmark program for the disposal
of nuclear waste in America. Because the temporary storage facilities located across
the United States were never intended to become permanent disposal sites, WIPP
has become the essential element in reducing the risks to public health, workers, and
the environment posed by the transuranic waste now stored at more than 23 DOE
sites across the United States of America.

Additional Information

For additional information on the Waste Isolation Pilot Plant, please contact Ms.
Lynne Wade, Director, United States Department of Energy, Office of the Waste
Isolation Pilot Plant, at Lynne.Wade@em.doe.gov.
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