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ABSTRACT 
 
After completing more than twenty years of intensive scientific and engineering 
investigations at the Yucca Mountain site in Nevada, the U.S. Department of Energy 
(DOE) has determined that the site is suitable for development of a geologic repository 
for disposal of the Nation’s spent nuclear fuel and high-level radioactive waste. 
Following this determination, the site was recommended to the President for repository 
development. The President approved the recommendation and forwarded it to the U.S. 
Congress for site designation. The Governor of Nevada vetoed the recommendation with 
a notice of disapproval to the U.S. Congress. Congress subsequently over-rode the 
Governor’s veto with a joint resolution which the President signed into law. With site 
designation in effect, DOE is now focusing its work on the development of a license 
application for repository construction. This paper will summarize the work that had been 
done to support site recommendation, work that is currently being done for license 
application, and the necessary next steps that may be required to allow repository 
operations to begin in 2010. 
 
INTRODUCTION 
 
The Nuclear Waste Policy Act of 1982 (the Act), Public 97-425, established the federal 
government’s role and responsibility in the management of the nuclear waste. The Act 
authorized DOE to develop geologic repositories for the permanent disposal of the 
nation’s spent nuclear fuel and high-level radioactive waste.  
 
Pursuant  to the Act, DOE in 1983 selected nine sites in various states and geologic 
formations as candidates for the first repository. In 1986 three of theses sites were 
recommended to the President who approved them for site characterization. These sites 
included a tuff formation at Yucca Mountain,  a bedded salt formation in Deaf Smith 
County in Texas, and a basalt formation at the Hanford site in Washington. 
 
Faced with growing concerns about program costs and progress, Congress decided to 
reassess the need to characterize three potential repository sites. By passing the Nuclear 
Waste Policy Amendments Act of 1987, Public Law 100-203, Congress redirected DOE 
to focus its site characterization activities exclusively at Yucca Mountain, located about 
160 km northwest of Las Vegas in Nevada. Yucca Mountain is a ridge composed mainly 
of volcanic rock, called tuff, deposited by a series of volcanic eruptions that occurred 
between 11 and 14 million years ago. It lies completely within the Nevada Test Site on 
land owned by the federal government. Its vast distance from major population centers 
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and its arid climate make it advantageous for nuclear waste disposal. The repository 
horizon proposed for emplacement of nuclear waste will be located more than 200 m 
below the surface of Yucca Mountain and approximately 210 m above the regional water  
table. 
 
Site characterization activities at Yucca Mountain included extensive surface and 
subsurface testing, laboratory testing, analyses, studies, modeling, and designs. Most of 
the work has been performed by hundreds of scientists and engineers from contractor 
organizations, national laboratories, and federal and state agencies. Major aspects of the 
work have been critically reviewed by the Nuclear Regulatory Commission (NRC), the 
Environmental Protection Agency (EPA), the National Academy of Sciences, the Nuclear 
Waste Technical Review Board (NWTRB), the International Atomic Energy Agency, the 
Nuclear Energy Agency of the Organization for Economic Cooperation and 
Development, peer review groups empanelled by DOE, State and local agencies, 
stakeholders and other interested parties. Results of the site characterization have been 
documented in a comprehensive science and engineering report (1). The publication of 
this report marked the end of formal site characterization at Yucca Mountain and pointed 
the way to site recommendation and license application. 
 
YUCCA MOUNTAIN SITE RECOMMENDATION 
 
After performing an elaborate evaluation in accordance with its published siting 
guidelines (2), DOE subsequently found the Yucca Mountain site to be suitable for 
hosting a repository (3). On February 14, 2002 the Secretary of Energy, after a 
comprehensive review of the science, testing, and analyses that had been completed at the 
site, recommended to the President that the site be developed as an underground 
repository for spent nuclear fuel and high-level radioactive waste. Citing compelling 
national interests that warrant this decision, the Secretary stated that a repository was 
vital to ensure national security, support energy security, support nuclear non-
proliferation objectives, secure disposal of nuclear wastes, and provide for a cleaner 
environment. Subsequently, on February 15 the President approved the Secretary's 
recommendation and forwarded it to the U. S. Congress for site designation. 
 
As allowed by the Nuclear Waste Policy Act of 1982, the Governor of the State of 
Nevada vetoed the recommendation by submitting a notice of disapproval to Congress on 
April 8.  Congress over-rode the Governor’s veto with a joint resolution which the 
President signed into law on July 23, effectively designating the Yucca Mountain site for 
repository development.   
 
REPOSITORY LICENSING REQUIREMENTS 
 
With site designation in effect, DOE plans to submit a license application to NRC in 
December 2004 for construction authorization for the repository in 2008.  The repository 
must be licensed in accordance with NRC’s licensing regulations (4) that implement 
EPA’s health and environmental protection standards (5).  
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The license application is to contain “General Information” and a “Safety Analysis 
Report”, and is to be accompanied by an environmental impact statement. “General 
Information” includes a general description of the repository system; proposed schedules 
for construction, receipt, and emplacement of waste; a physical protection plan; a 
material control and accounting program plan; and a description of site characterization 
work. The “Safety Analysis Report” is to contain preclosure repository safety; 
postclosure repository safety; a research and development program to resolve safety 
questions; a performance confirmation program; and administrative and programmatic 
requirements. It is anticipated that the final environmental impact statement (6) that 
accompanied the site recommendation would be updated to incorporate new information.  
 
NRC review of the license application is to be conducted in accordance with a proposed 
Yucca Mountain review plan (7). Upon successful completion of the review, a Safety 
Evaluation Report would be issued by NRC.  As required by NRC licensing rules (8), 
public hearings on the license application would be conducted by an Atomic Safety and 
Licensing Board designated by NRC. Final disposition of the license application would 
be contingent upon the outcome of these hearings. The Nuclear Waste Policy Act of 1982 
requires that NRC submit an annual report to Congress on the status of the license 
application. It also requires a final decision on approval or disapproval of construction 
authorization within three years of submittal of the application, except that a one-year 
extension may be granted, if warranted. 
 
Should construction be authorized, the repository would be developed in stages, initially 
providing only limited operating capacity in 2010. Prior to start-up of operations, a 
license amendment would be submitted to NRC to receive and possess nuclear waste. 
 
PATH FORWARD TO LICENSE APPLICATION 
 
Much work remains to be done in order to develop a technically defensible license 
application by 2004.  Following is a synopsis of work in progress that supports license 
application. 
 
DOE will continue pre-licensing interactions with NRC to obtain closure on key technical 
issues prior to submittal of a license application. Documentation will be provided to NRC 
for those issues that have been regarded as “closed pending”, and specific tests or 
analyses will be performed, as required, for those issues that remain open. 
 
Scientific and engineering investigations will be continued.  These investigations would 
be designed to address NWTRB concerns regarding uncertainties in Total System 
Performance Assessment (TSPA) projections, and in the long-term performance of the 
repository and waste packages in a proposed high-temperature repository environment. A 
major focus would be on scenario uncertainty, model uncertainty, and parameter 
uncertainty, and the significance of each type of uncertainty associated with TSPA. 
Another focus of the investigations would be on waste package corrosion and waste form 
degradation in the repository environment. To support the repository postclosure safety 
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case, additional lines of evidence or arguments would be developed, including studies of 
anthropogenic and natural analogues. 
 
Repository-related work being conducted by the University of Nevada in Las Vegas and 
by Nye County, where the proposed repository is located, will continue to be supported. 
International collaboration on research that would enhance the nuclear waste 
management program will also continue to be supported. DOE maintains bilateral 
agreements with Canada, France, Japan, Spain, Sweden and Switzerland.  Currently 
under development are bilateral agreements with Finland, the Russian Federation, and the 
United Kingdom. 
 
Key to a successful license application is a strong Quality Assurance (QA) program.  
DOE will ensure that appropriate QA policies and procedures are implemented that will 
fully support the licensing process. This includes the qualification of all data, software, 
and models that are to be used in support of license application. A centralized Corrective 
Action Program will be established to address major QA issues identified by program 
participants and the NRC. Consistent with NRC policy, DOE has implemented a policy 
for a safety conscious work environment that applies to all program participants. This 
policy will ensure that all work is performed in accordance with nuclear safety. 
 
A definitive repository design will be developed for license application. The repository 
will be designed with the capability to operate over a range of thermal loads. The design 
will allow the repository to be closed as early as 50 years after final waste emplacement, 
or to remain open for up to 300 years with appropriate monitoring and maintenance. The 
extended service life of 300 years would allow future generations to decide whether to 
maintain the repository in an open and monitored condition, to retrieve the emplaced 
waste for health and safety or economic reasons, or to close the repository on the basis of 
their closure criteria and their level of confidence regarding ultimate repository 
performance. DOE is currently evaluating a staged repository development  that enables 
decisions on design, development, operation, and closure to be made in a stepwise and 
reversible manner. 
 
A performance confirmation program, which was initiated during site characterization, 
will be continued until permanent closure of the repository.  The program would  include 
in situ monitoring, laboratory and field testing, and in situ experiments.  It would provide 
data to indicate whether actual subsurface conditions encountered during construction 
and waste emplacement  are within limits specified in the license application. It would 
also provide data to indicate whether natural and engineered barriers that are assumed to 
operate after permanent closure are functioning as intended and anticipated. 
 
A national transportation system will be developed for moving nuclear waste from 
civilian and government sites to the proposed repository. The transportation system 
would be integrated with the repository system in order that shipments could be 
accommodated at the repository upon arrival. DOE will rely on the private sector to 
provide equipment and services to accept nuclear waste from civilian and government 
sites and transport the waste to the proposed repository. All waste shipments will be 
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made in accordance with Department of Transportation and NRC regulations. 
Preliminary shipping routes have not yet been selected; they will be determined 5 years 
before shipments begin.  DOE will work with states and  Indian tribes in the selection of 
final routes. As required by law, DOE will provide technical assistance and funds to 
states and Indian tribes for training public safety officials in safe routine transport of 
nuclear waste and emergency response procedures. 
 
In coordination with affected DOE organizations, the types, quantities, and a schedule for 
acceptance will be developed for government-owned nuclear waste. This will include 
consideration of DOE high-level waste and spent nuclear fuel, which are of many diverse 
types, some of which may require conditioning or stabilization before they can be 
accepted for disposal in the repository. 
 
To facilitate the licensing process, an Internet-based Licensing Support Network (LSN) 
will be developed. The LSN would allow interested parties to access key licensing 
documents electronically for the legal purpose of discovery. NRC regulations require the 
LSN to be certified 6 months prior to license application; it is to be re-certified at the time 
of submittal of the license application. 
 
A Total System Life Cycle Cost estimate and Fee Adequacy report will be prepared in 
support of license application. This would provide information to decision makers on the 
funding requirements and adequacy of the Nuclear Waste Fund to carry the waste 
management program through licensing, construction, operations, and closure. 
 
LONG-TERM RESEARCH AND DEVELOPMENT 
 
DOE plans to develop a long-term science and technology program at Yucca Mountain. 
The goal of this program would be to enhance confidence in the understanding and 
performance of the repository system; explore and develop new technologies that may be 
used in the construction, operation, closure, and long-term stewardship of the repository; 
and promote cost-effectiveness in each phase of the waste management program.  
 
CONCLUSION 
 
Formal characterization of the Yucca Mountain site in Nevada has been completed, and 
the site has been recommended to the President for development as an underground 
repository for spent nuclear fuel and high-level radioactive waste. The President and 
Congress have approved the site for repository development. With site designation in 
effect, DOE plans to submit a license application to NRC in December 2004, for 
construction authorization in 2008. Given adequate funding and successful completion of 
the licensing process, nuclear waste could begin arriving at the repository by 2010. 
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