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The US Spent Nuclear Fuel Management Program has reached a critical juncture. Since the
start of the US nuclear energy program, disposal of spent nuclear fuel has been the
responsibility of the US government. It has been 17 years since the US Congress authorized
the use of geologic disposal and 12 years since Congress made a decision to study geologic
disposal at Yucca Mountain, Nevada as the Nation's singular long-term option. During this
time there has been considerable scientific study of the capabilities of Yucca Mountain to
isolate long lived radionuclides for thousands of years. There has also been considerable
design effort on the engineered barriers that will work in conjunction with the proposed
repository's natural features to ensure that health protection standards can be met. Much
confidence has been gained concerning the soundness of the geologic disposal option.

However, while progress on the technical aspects of geologic disposal has been substantial,
the policy level decision-making needed to move the program forward has been yet another
matter. As spent fuel continues to accumulate at 103 operating US commercial nuclear power
reactors at 65 sites and storage space at those locations is becoming increasingly scarce, a
number of important waste management policy questions remain unanswered. This paper will
outline the US's spent nuclear fuel storage needs, highlight what the Nation's scientists have
learned about geologic disposal, discuss what is being done to meet near term storage
requirements, describe the emerging regulatory framework associated with the program and
summarize the ongoing policy debate.

The 65 operating power reactor sites are among approximately 130 locations in 40 of the 50
US States where spent nuclear fuel is currently stored (shutdown reactors, government storage
facilities and research institutions make up the rest). Clearly this is an issue which touches the
lives of all Americans. These sites are responsible for producing approximately 20% of the
nation's electricity, enhancing the national well being through world class scientific research,
and providing for the national security. Nuclear power plants met 40% of the nation's
increase in electricity demand over the past 2 1/2 decades while displacing billions of barrels
of oil, billions of tons of coal, trillions of cubic feet of natural gas, and thereby preventing
what would have otherwise been a 25-30% increase in harmful emissions. All of these
accomplishments have resulted in 39,000 MTU of spent fuel being discharged from US
reactors. This number is expected to grow to 86,000 MTU by 2040 as America continues to
reap the economic and environmental benefits of nuclear energy.

The US government has a long-standing policy of not reprocessing commercial spent nuclear
fuel. Virtually all of the US industry's spent fuel continues to be stored at the reactor sites -
approximately 95% of it in reactor pools that are rapidly filling up. A growing number of
sites have begun to address this space crunch with at-reactor dry storage facilities (11 such
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facilities have been licensed thus far). However, if sufficient additional dry storage can not be
implemented or other interim measures are not taken, more than half of the nation's power
reactors will lose full core discharge capability within the next decade. With the federal
government projecting that a permanent repository could not be ready until 2010, at the
earliest, the industry has been advocating that a centralized interim storage facility be sited in
the vicinity of Yucca mountain while the repository work continues to progress. So far, the US
Congress has been unable to enact the legislation needed to allow central interim storage in
Nevada. Private initiatives to locate interim storage facilities in Utah and Wyoming have also
run into stiff opposition from state governments. Meanwhile, the additional costs of
maintaining what are essentially 130 separate and scattered interim storage facilities stretches
into the billions of dollars.

Although stalled in Congress, the argument for interim storage at Yucca Mountain continues
to be bolstered by progress on the scientific front that provides ever increasing confidence that
this site will eventually be found suitable as a permanent geologic repository. The United
States is indeed fortunate to have within its borders a site which combines a dry climate, a
stable geologic environment, a repository horizon that is both 1000 feet above the water table
and 1000 feet below the surface, and isolation from populated areas. The current repository
schedule calls for the US President to make a suitability determination in 2001. An important
step towards this milestone was reached when the US Department of Energy completed its
"Viability Assessment of Yucca Mountain". This report concluded,

"Over 15 years, extensive research has validated many of the expectations of the scientists
who first suggested that remote, desert regions of the Southwest are well-suited for a
geologic repository. Engineered barriers can be designed to contain waste for thousands
of years, and the natural barriers can delay and dilute any radioactive material that
migrates from the waste
packages".

The Viability Assessment also outlined in extensive detail, the remaining tasks to be
completed and their associated costs to characterize, design, construct, and license an
operating repository in 2010.

The US Nuclear Regulatory Commission (NRC) is charged with regulating the proposed
geologic repository. The NRC has demonstrated strong leadership by getting in front of the
ongoing policy debate and publishing its proposed standard for a Yucca Mountain repository
in February 1999. This proposed rule would be a risk-informed regulation built on the 1994
recommendations of the National Academy of Sciences. However, one important aspect of
this standard has yet to be defined. Congress has granted the US Environmental Protection
Agency (EPA) the authority to set the specific public radiation protection threshold for Yucca
Mountain. The precise value at which the EPA will set this threshold and how it will be
calculated continues to be the subject of much discussion.

In summary, the fate of the US Spent Nuclear Fuel Management Program, from interim
storage in the near term to radiation protection over a period of thousands of years, continues
to be tangled up in a far-reaching policy debate, while the costs of indecision continue to
mount. But progress is being gradually made towards - in the words of Energy Secretary
Richardson, "a decision based on science". This paper will attempt to shed light on both the
scientific successes and policy challenges being met on the road to geologic disposal.
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