
Status of the U.S. Nuclear Regulatory Commission’s Oversight Role for Management and

Disposal of High-Level Radioactive Waste and Spent Nuclear Fuel

INTRODUCTION

I am Jack Strosnider, Director of the Office of Nuclear Material Safety and Safeguards

at the U.S. Nuclear Regulatory Commission (NRC).  I am pleased to speak at this Plenary

Session regarding activities NRC is carrying out to fulfill its independent regulatory oversight

role in the U.S. national program for management and disposal of high-level radioactive waste

and spent nuclear fuel.

REGULATORY FRAMEWORK

The Nuclear Waste Policy Act of 1982 and the Energy Policy Act of 1992 provide that

the NRC serve as an independent regulator, separate and distinct from the Department of

Energy (DOE), with the mission of ensuring that any licensed geologic repository adequately

protects public health and safety and the environment, and promotes the security of our nation.

Under the Energy Policy Act, the Environmental Protection Agency (EPA) was directed

to establish radiation dose-based environmental standards for Yucca Mountain.  NRC was

required to modify its technical requirements and criteria for the repository to be consistent with

final EPA standards.  In July 2004, in response to a challenge from the State of Nevada, the

D.C. Circuit Court of Appeals vacated the 10,000 year compliance period for post-closure

repository performance established by EPA and incorporated into NRC’s regulations for Yucca

Mountain.  Because of this decision, EPA is in the process of amending its regulation to revise

its standard to address the Court’s decision.  As required by the Nuclear Waste Policy Act,

NRC will amend its regulations to be consistent with forthcoming changes to the EPA standards

for Yucca Mountain.
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NRC approaches its obligations established by these Acts by working to satisfy the

goals of the Agency’s Strategic Plan, with a focus on:

• safety - to ensure protection of the public and the environment; 

• security - to ensure the secure use and management of radioactive materials; 

• openness - to ensure understanding of NRC’s regulatory process; and 

• effectiveness - to ensure effective, efficient, realistic, and timely actions.

During my discussion today, I will describe how our Yucca Mountain activities are directed at

satisfying the strategic goals and fulfilling NRC’s role as an independent regulator.

SAFETY

Repository Safety

NRC’s commitment to safety is reflected in its pre-licensing scrutiny of DOE repository

activities, detailed license application review, and formal hearing process, all of which are

structured to ensure that issues important to the safety of a repository are subject to

independent regulatory evaluation.  I will now discuss how the NRC licensing process, pre-

licensing interactions, and quality assurance requirements contribute to ensuring safety.

If DOE submits a License Application, several actions must occur before NRC can

decide whether to authorize construction of a potential repository.  The NRC staff will perform

an initial review to determine whether the License Application can be accepted for a detailed

safety review by verifying that it contains all required information and complies with the NRC’s

document access requirements.  During this time, the NRC staff must also determine the extent

to which it can adopt DOE’s Final Environmental Impact Statement, which was published in

2002.  If NRC dockets the License Application, the NRC staff will conduct a detailed safety

review to determine whether DOE’s application meets NRC regulatory requirements.  Results of
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this review will be documented in a safety evaluation report that will be made available to the

public.  Finally, NRC will conduct a formal, public adjudicatory hearing before deciding whether

to authorize repository construction.  NRC will base any determination on whether DOE’s

License Application meets regulatory requirements on the entire record.  This includes a review

of issues contested during the NRC hearing, as well as uncontested issues pertaining to

findings necessary to issue a construction authorization.

For many years, NRC has focused on safety aspects of a potential repository by

reviewing DOE’s program documents and pre-application technical materials.  NRC has also

held extensive pre-licensing interactions with DOE staff and various stakeholders, including the

State of Nevada, affected units of local government, Native American tribes, representatives of

the nuclear industry, and interested members of the public.  Through pre-licensing interactions,

NRC and DOE have reached and documented agreements on key technical issues requiring

additional information for a licensing review.  Approximately two-thirds of these agreements call

for DOE to document the bases for assumptions or conclusions previously made.  The

remainder oblige DOE to perform specific tests or analyses, document prior tests or studies, or

provide other existing information.  In May 2003, NRC provided information to DOE on how staff

ranked the agreements by relative importance to repository safety by applying a risk-informed,

performance-based approach to consideration of the agreements.  While DOE has now

addressed all agreements, NRC staff continues to review the DOE responses and to notify

DOE of any findings.

Considering the proposed changes affecting high-level waste disposal (such as changes

in surface facility operations; the proposed transportation, aging and disposal (TAD) canister

design; and the probable new EPA standard), NRC believes it will need to reassess a portion of

the agreements for additional action.  As it reevaluates these issues, NRC continues to use

risk-informed and performance-based insights to focus its technical work on areas of greatest
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importance to repository safety.  For example, our “Risk Insights Baseline Report” helps us to

identify and prioritize newly-developing technical concerns and other pre-licensing activities,

focus staff resources, and support risk-informed project management and decisionmaking.

Because the integrity of documentation underlying a License Application is of the utmost

importance in making a case for safety, NRC is also focusing on the quality of DOE information

that would support its Yucca Mountain License Application.  Over the course of pre-licensing

interactions with DOE, the NRC staff has held continuing discussions on implementation of

DOE’s quality assurance program and quality of data, models, and software DOE will rely on to

support a License Application.  Based on NRC staff’s independent evaluations, quality

management remains a challenging area for DOE and one which NRC will continue to monitor. 

Allegations of falsification of quality assurance records by DOE contractors working on the

Yucca Mountain project remain a concern, and NRC is closely monitoring DOE’s responses to

these allegations.

Transportation Safety

The successful operation of a geologic repository, if licensed by NRC, would also

involve the transportation of spent nuclear fuel and high-level radioactive waste from its current

locations to the repository.  It is NRC’s responsibility to verify that transportation packages are

adequately designed to assure safe and secure transport of spent fuel and high-level

radioactive waste.  The current regulatory system has contributed to reasonable assurance that

spent fuel and high-level radioactive waste can be safely and securely transported.  Over the

past 30 years, there have been more than 1,300 shipments of commercial spent fuel within the

U.S. without a single death, serious injury, or release of radioactive material.

The prospect of future large-scale shipping activities was recently addressed in a study
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released by the National Academy of Sciences (NAS) Board on Radioactive Waste

Management titled “Going the Distance - Safe Transport of Spent Nuclear Fuel and High-Level

Radioactive Waste in the United States.”  This study was initiated by NAS to conduct an

independent assessment of the safety of shipping spent fuel, in anticipation of future large-

scale shipments to a geological repository or spent fuel storage facility.  Key findings of the

study include:

• There are no fundamental barriers to safe transport of spent nuclear fuel and high-

level radioactive waste;

• Transport by highway and rail is a low-radiological risk activity when conducted in

strict adherence with existing regulations; and

•  NRC regulations are adequate to ensure package containment effectiveness, over a

wide range of transport conditions, including most credible accidents.

The NRC believes these key NAS findings support its conclusion that the current regulatory

system has and will continue to provide reasonable assurance that spent fuel shipping

campaigns can be conducted safely with low risk to the public.

There is, of course, a need for continual re-evaluation to ensure that safety measures

remain effective with changing transportation practices and spent fuel cask designs.  One area

the NAS study recommended for additional study was performance of spent fuel casks in real-

world accidents of long-duration, fully-engulfing fires.  In making this recommendation, NAS

recognized that, while the frequency and risks of such accidents are very small, risks could be

further reduced by simple operational controls on rail shipments such as use of dedicated

trains, and restrictions on flammable liquids and spent fuel shipments using rail tunnels at the

same time.

In fact, the issue of cask performance in severe real-world fires is an issue NRC has

been re-assessing as part of its effort to periodically re-examine effectiveness of its safety
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standards for spent fuel casks.  After the July 2001, rail tunnel fire in Baltimore, Maryland, NRC

undertook comprehensive evaluations on how different spent fuel casks would perform in real

rail and highway tunnel fires.  The Baltimore Tunnel fire study was published for public

comment in October 2005.  A study of the Caldecott, California, highway tunnel fire which

occurred in April 1982 was published for comment in March 2006.  Both studies concluded

there would have been no significant release of radioactive material from the spent fuel casks

evaluated in either tunnel fire.

NRC believes the Baltimore and Caldecott tunnel fire studies, along with the

comprehensive assessment of spent fuel transportation risks completed by the NRC in FY 2000

as NUREG-6672, show that the risk of shipping spent fuel is very low, even when the rare case

of accidents involving long-duration fires is considered.  Furthermore, NRC anticipates that its

planned Package Performance Study, a full-scale impact and fire test of a spent fuel cask, will

provide additional information regarding the robustness of spent nuclear fuel transportation

casks and their performance in severe accidents.

NRC is also working with the Association of American Railroads (AAR) and the Federal

Railway Administration (FRA) to determine if there are ways to further reduce the risks of rail

shipments through the effective use of operational controls on rail shipments.  Two examples of

operational controls are: 1) the use of dedicated trains; and 2) restrictions on shipping spent

nuclear fuel and flammable liquids in rail tunnels at the same time.  I would like to note that

DOE has already announced a policy of using dedicated trains for most shipments to Yucca

Mountain.  The FRA is also considering, under Congressional mandate, whether to make

dedicated trains mandatory for all shipments of spent nuclear fuel and high level waste.   NRC

has also asked that the AAR consider placing restrictions on moving spent fuel through rail

tunnels at the same time as trains carrying tank cars of flammable liquids.  Such restrictions are

now being considered by the AAR and its member railroads.
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To put this issue in perspective, in the thirty years between 1975 and 2005, according to

data compiled by the FRA, railroads have logged just under 21 billion train miles (equivalent to

830,000 times around the world).  During that time, based on our analysis of FRA data, there

have been very few (less than ten) accidents that have resulted in long-duration, fully-engulfing

fires (that is, fires severe enough to be of potential concern for spent fuel shipments).  Most of

these involved the derailment of a single train.  Only one involved a tunnel fire, and none

involved spent fuel.  The NRC has concluded, based on the historical record of train accidents

compiled over the past 30 years, that the likelihood of a spent fuel cask being involved in a

severe, long-duration, fully-engulfing fire is extremely low.  As I mentioned earlier, NRC

believes that the likelihood could be reduced even further by the use of dedicated trains and

operational restrictions in tunnels.

SECURITY

Repository Security

Adequate security provisions will be an important aspect of repository activities if the

NRC issues a license for a repository at Yucca Mountain.  NRC’s regulations require the

establishment of a physical protection system that would provide high assurance that repository

operations would not constitute an unreasonable risk to public health and safety.  The NRC has

exercised, and will continue to exercise, its authority to assure that security is adequate at the

facilities it regulates.  Yucca Mountain will be no exception.

The current NRC regulations on security requirements for Yucca Mountain were issued

before 9/11.  Recently, the Commission directed the staff to begin a rulemaking to specify post

9/11 security requirements for the Yucca Mountain geologic repository operations area.  The

staff's planning for this rulemaking is underway, and we envision completing the rulemaking by
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September 2008.

Transportation Security

Another important transportation issue that must be addressed is the heightened public

concern about security of spent fuel shipments. The recent NAS study cited public concern as

the primary reason for its recommendation calling for an independent security assessment of

spent fuel transportation.  While NRC fully recognizes the heightened concern for security after

9/11, this concern is not new to staff.  The security issue has been a constant focus of attention

for NRC since at least the late 1970s, and the current physical protection requirements in

NRC’s regulations are based in part on studies and physical experiments conducted in the late

1970s and early 1980s by Sandia National Laboratory.  Some of these studies were formerly

publicly available, but are no longer available through the NRC.  In 1999, Sandia completed a

re-assessment of its earlier work in which it evaluated the response of spent fuel casks to new

types of threats.  Since 2001, NRC has been engaged in a collaborative research program with

our counterparts from Germany and France to gather experimental data that will aid in reducing

the uncertainties in the predictions of spent fuel cask performance in response to sabotage

events.  A main thrust of this program is to understand the potential for a release by conducting

experiments using real spent fuel rod segments in a cask under controlled conditions. 

Currently, most assessments predict the potential release from a sabotage event on

experiments done with a surrogate material, such as unirradiated uranium dioxide.

After 9/11, NRC initiated a number of additional security measures for spent fuel

shipments and undertook a comprehensive re-examination of vulnerability of spent fuel cask

designs to various acts of terrorism and sabotage.  That re-examination has recently been

completed, and I can confirm that the study results are consistent with the earlier analyses and
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experiments.  Both the older and current studies show that the robustness of spent fuel casks

provides a great deal of protection from acts of terrorism and sabotage.  Based on these

results, NRC believes security and safety measures currently in place are adequate to address

the security needs of spent fuel shipments by its licensees.  In addition to the inherent safety of

the casks, DOE will implement security measures in accordance with their programs.

EFFICIENCY, EFFECTIVENESS, REALISM AND TIMELINESS

The Nuclear Waste Policy Act requires that the NRC perform its review of a DOE

License Application, conduct a public hearing, and reach a construction authorization decision

within three to four years of the date a License Application is docketed for review.  NRC also

must indicate at the time of docketing whether it can adopt DOE’s Final EIS for Yucca

Mountain.  In order to meet this three- to four-year schedule for a construction authorization

decision, NRC is conducting activities that will improve efficiency and effectiveness in NRC

technical reviews and encourage realistic, timely evaluations of licensing issues.

For example, NRC has reviewed DOE's site characterization activities and investigations

to identify and resolve potential licensing issues.  Since December 2004, in light of pending

DOE decisions on waste management issues and delay in DOE’s License Application, NRC

has worked to strengthen pre-application interactions with DOE.  As part of its overall pre-

licensing strategy, NRC has further trained its staff to enhance the knowledge, skills, and

abilities necessary for efficiently reviewing a License Application.  NRC has developed guidance

to focus the License Application review on issues most relevant to repository performance. 

NRC has also issued the Yucca Mountain Review Plan.  This plan, published in July 2003 and

available on the NRC website, will guide NRC staff review of any DOE License Application for a

potential repository at Yucca Mountain.  The NRC staff has inspection and enforcement
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programs that would take effect if the NRC accepts the License Application for a detailed safety

review.

In addition, NRC has developed an Internet-based Licensing Support Network (LSN) to

provide a document discovery database to make the hearing process more efficient.  The LSN

will provide electronic access to more than 4 million documents that are expected to comprise

the document discovery database.  In July 2004, the NRC staff certified that its documents

(more than 24,000) were available via the LSN.  In August 2004, after a State of Nevada

challenge to DOE’s June 2004, LSN certification, the NRC’s Atomic Safety and Licensing Board 

ruled that DOE’s certification had failed to comply with NRC regulations.  DOE cannot submit its

License Application until six months after it re-certifies its LSN collection in compliance with

NRC regulations.

The NRC’s Atomic Safety and Licensing Board is developing an infrastructure for

addressing the repository licensing hearing schedule set out in the Nuclear Waste Policy Act. 

Working with the General Services Administration, the NRC has leased a hearing facility in the

Las Vegas area.  The Board plans to implement an electronic courtroom system (the Digital

Data Management System) in both the Las Vegas facility and its hearing room at the NRC’s

headquarters office in Rockville, Maryland.  This system will allow judges and counsel for

involved parties to electronically access, display, and use record materials during hearing

sessions, from within the courtroom or from off-site locations via the Internet.

DOE’s recently announced plan to consider use of the TAD design poses potential

regulatory challenges as the NRC strives to meet its goal of efficiency, effectiveness, realism,

and timeliness:  NRC evaluation of the TAD concept presents a unique challenge in that it

involves multiple sets of regulations.  The NRC staff is working hard to ensure that reviews for

transportation, storage, and disposal will be well-coordinated and that technical requirements

for the TAD design will be compatible across all regulatory arenas.
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OPENNESS

The NRC’s goal is to communicate effectively and openly with stakeholders about its

Yucca Mountain licensing review process and decision on whether to authorize construction of

a repository.  The NRC appreciates stakeholder participation and recognizes its contribution to

better regulatory decisionmaking.  Some of the activities the NRC has conducted to enhance

public participation are: 

• Web page for public involvement (“Public Involvement in High-Level Waste Program”); 

• Town meetings, open houses, and meetings with local boards and officials on request; 

• Public briefings on issues of concern;

• Information sheets, brochures, posters, and other learning materials; and 

• Workshops and training sessions.

In addition, the Licensing Support Network, which is accessible to members of the public

via the internet, makes available documents related to the licensing proceeding.

The NRC will continue to make information on its regulatory program and pre-licensing

interactions with DOE available to the public.  Further dialogue with DOE and stakeholders is

expected as issues arise in the coming years.  The NRC wants to continue such interactions to

ensure it appropriately considers and addresses outstanding technical and environmental

issues.

SUMMARY

The NRC continues to believe long-term success of the U.S. national program to secure

spent nuclear fuel and other high-level radioactive waste requires a permanent disposal

solution, and that a deep geologic repository can provide a means to secure these wastes in a

safe manner.  The NRC also believes public health and safety, environmental values, and the
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common defense and security can be protected by deep geologic disposal of these wastes. 

Until a permanent disposal solution is available, however, the NRC considers available

technologies for wet and dry storage of spent fuel at reactor sites to be safe and secure, and

believes use of these technologies in the interim will continue to adequately protect public

health and safety and the environment and promote common defense and security.  In addition,

the NRC considers that the current regulatory system has and will continue to provide

reasonable assurance that spent fuel shipping campaigns can be safely and securely

conducted with low risk to the public and the environment.

NRC takes no position at this time on whether construction of a repository at Yucca

Mountain should be authorized.  Rather, consistent with its independent regulatory

responsibility, which we at the agency take very seriously, NRC will not reach a decision about

construction until after an exhaustive, independent technical safety review of DOE’s License

Application and a formal, public adjudicatory hearing based on objective evaluation of all

evidence presented.  NRC maintains full readiness to conduct a comprehensive and objective

review of DOE’s License Application for construction of a potential deep geologic repository at

Yucca Mountain.

NRC remains committed to meeting the strategic goals of safety; security; efficiency,

effectiveness, realism, and timeliness; and openness, as the agency fulfills its independent

regulatory oversight role in the U.S. national program for management and disposal of high-

level radioactive waste and spent nuclear fuel.  NRC will maintain a sharp focus on these goals

as its staff continues to work with stakeholders to increase public confidence in its regulatory

process for this national program.


