
MOL.20021003.0074 

ANS TOPICAL MEETING ON SPENT NUCLEAR FUEL AND FISSILE MATERIALS 
MANAGEMENT, DRAFT PAPER ## 32 

REGULATORY FRAMEWORK FOR THE GEOLOGIC REPOSITORY 
AT YUCCA MOUNTAIN NEVADA, U.S.A. 

April V. Gil 
United States Department of Energy 

Yucca Mountain Site Characterization Office 
155 1 Hillshire Drive Las Vegas, Nevada 89 134 USA 

Barbara L. McKinnon 
Booz Allen Hamilton 

155 1 Hillshire Drive Las Vegas, Nevada 891 34 USA 

ABSTRACT 

After years of geologic investigations, Yucca Mountain, Nevada has been re ommended 
by the President of the United States and approved by the U.S. Congress for development as a 
geologic repository for disposal of high-level radioactive waste and spent nuclear fuel. This 
significant step forward in implementing national policy for the safe and environmentally sound 
isolation of radioactive waste was made possible, in part, by the finalization of the regulatory 
framework for the U.S. repository program. The Nuclear Waste Policy Act, passed in 1982 and 
amended in 1987, established the roles of three federal agencies responsible for interrelated 
regulatory aspects of radioactive waste disposal: 1) the U.S. Environmental Protection Agency 
(“EPA’’; responsible for setting standards for public health and environmental protection); 2) the 
U.S. Nuclear Regulatory Commission (“NRC”; responsible for developing licensing criteria and 
regulations implementing the EPA’s standard); and, 3) the U.S. Department of Energy (“DOE”; 
responsible for site selection, characterization, recommendation and repository development and 
operation). These agencies first published their regulations in the 1980’s. In the 1992 Energy 
Policy Act, Congress directed the EPA to develop new public health and safety standards that 
were specific for Yucca Mountain and directed the NRC to revise its technical requirements and 
criteria to be consistent with the EPA’s new standard. In keeping with this approach, DOE 
adopted site suitability guidelines to apply to Yucca Mountain. Therefore, with the 200 1 
finalization of the EPA standard and the NRC and DOE regulations, the regulatory framework 
for a Yucca Mountain repository is in place. 

INTRODUCTION 

Although the United States has evaluated methods for the safe storage and disposal of 
high-level radioactive waste and spent nuclear fuel for more than forty years, and Yucca 
Mountain, Nevada has been investigated as a potential site for development as a geological 
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repository for this waste for almost thirty years, and the law establishing national policy for 
waste disposal is twenty years old, the complete regulatory framework for geologic disposal 
decisions (e.g. site suitability and repository licensing) has only recently been finalized. The 
regulatory framework established by the Nuclear Waste Policy Act of 1982, as amended [ 11 
included roles for three independent agencies: the U. S. Environmental Protection Agency 
(EPA), the U.S. Nuclear Regulatory Commission (NRC) and the U.S. Department of Energy. 

U.S. Environmental Protection Apency 

EPA’s standard, established in accordance with the 1992 Energy Policy Act [2], requires that 
DOE ensure for the preclosure or operations period that no member of the public will receive more 
than an annual committed effective dose equivalent of 15 millirem from the management and storage 
of radioactive material at the surface and within a repository at Yucca Mountain. Using performance 
assessment, DOE also must demonstrate that there is a reasonable expectation that for 10,000 years 
following disposal from all pathways, the reasonably maximally exposed individual would receive 
no more than an annual committed effective dose equivalent of 15 millirem (from all pathways) 
from the undisturbed Yucca Mountain disposal system. The standard also requires DOE to analyze a 
stylized human intrusion scenario wherein the waste packages would be sufficiently degraded such 
that they would not be recognized by the intruders (drillers). In addition, a groundwater protection 
standard is included that requires DOE to provide a reasonable expectation that for 10,000 years of 
undisturbed performance, releases of radionuclides to the accessible environment will not exceed 
specified limits. The EPA’s revised site-specific standards became effective July 13,2001. [3] 

U.S. Nuclear Regulatory Commission 

NRC’s regulation (10 CFR Part 63, Disposal of High-Level Radioactive Wastes in a 
Proposed Geologic Repository at Yucca Mountain, Nevada) became effective December 3 , 200 1. 
This rule established a body of risk-informed, performance-based licensing criteria for disposal of 
spent nuclear he1 and high-level radioactive waste, applicable only to a repository located at Yucca 
Mountain [4]. The NRC’s licensing criteria implement the EPA rule. In finalizing its regulation, the 
NRC noted that risk-informed, performance-based regulation is an approach in which risk insights, 
engineering analysis and judgment, and performance history are used to: focus attention on those 
activities most important to performance; establish objective criteria based upon risk insights for 
evaluating performance; develop measurable or calculable parameters for monitoring system and 
licensee performance; and focus on the results as the primary basis for regulatory decision making. 
In addition to the rule, NRC has provided additional guidance to DOE for development of a license 
application: 1) a series of agreements between DOE and NRC detail specific areas in which 
additional information is needed to address NRC’s Key Technical Issues’; and 2) in March, 2002, 
the NRC published the Yucca Mountain Review Plan (YMRP) for review and comment. The plan 
provides risk-informed guidance to the NRC staff for its review of the DOE’S license application. 
The YMRP will be considered by DOE during license application development to ensure that any 
application submitted adequately addresses NRC’s acceptance criteria. 

U.S. Department of Energy 

U S .  Department of Energy, as the implementing agency, has the responsibility to 
investigate, site, construct, operate, and close the geologic repository. The Nuclear Waste Policy 
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Act of 1982, as amended, (NWPA) required the Department to develop guidelines for selecting 
and comparing sites for recommendation for site characterization and for recommendation by the 
Secretary of Energy to the President for development as a repository. DOE issued 10 CFR 960 
(Energy: General Guidelines for the Recommendation of Sites for Nuclear Waste Repositories) 
in 1984. Using these guidelines, DOE recommended three sites to the President for site 
characterization. However, the 1987 amendment to the NWPA [5] directed the DOE to focus 
site characterization activities solely on Yucca Mountain, Nevada. Following and consistent 
with the proposed rules by EPA and NRC described above, in 1999 the DOE published a 
proposal to amend the original siting guidelines and issue a new rule specific to Yucca Mountain, 
10 CFR 963 [6]; the rule became final in December, 2001. The new rule specifies 
methodologies for evaluating the site considering specific criteria related to the natural and 
engineered systems, particularly those important to the performance of the geologic repository. 
The rule also specifies the scope of technical information required to support a suitability 
determination and defines methods to evaluate preclosure or operational and postclosure safety. 

In January, 2001, using the guidelines at 10 CFR 963 to determine site suitability, and as 
required by the NWPA of 1982, as amended, the Secretary of Energy notified the Governor of 
Nevada of his intent to recommend the Yucca Mountain site to the President for development as 
a geologic repository. In February, following a formal recommendation by the Secretary of 
Energy, the President recommended the Yucca Mountain site to Congress. In April, 2002, the 
Governor of Nevada filed a notice disapproving the President’s recommendation. This notice of 
disapproval was overridden by the Congress, which passed a joint resolution of siting approval in 
July, 2002, consistent with the provisions of NWPA. 

The DOE is now developing plans to prepare for submittal of a license application and to 
facilitate the NRC’s review of this license application. 

CONCLUSIONS I 
The finalization of the regulatory framework for a potential geologic repository in December 

2001 has allowed significant progress to be made in implementing national policy for high-level 
radioactive waste disposal. Congressional approval of the Yucca Mountain site for repository 
development is a major step forward in resolution of the issue of high-level radioactive waste and 
spent fuel disposal; DOE is currently planning for a December, 2004 submittal to the NRC for a 
license application to construct the repository. 
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FOOTNOTES 

The NRC’s nine Key Technical Issues focus on those areas most important to postclosure repository 
performance: 1) Container Life and Source Term; 2) Total System Performance Assessment Integration; 
3) Repository Design and Thermal-Mechanical Effects; 4) Near Field Environment; 5) Unsaturated and 
Saturated Zone Flow Under Isothermal Conditions; 6) Igneous Activity; 7) Radionuclide Transport; 8) 
Structural Deformation and Seismicity; and 9) Thermal Effects on flow. DOE has agreed to address 
issues related to these areas, as well as preclosure and general issues, prior to submittal of a license 
application to the NRC. 
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