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Abstract

Regulation of the safe management and disposal of commercial, man-made, long-lived
radioactive wastes in the United States is the responsibility of the US Nuclear Regulatory
Commission (NRC). In some instances, state regulatory authorities have entered into agreements
with the NRC to exercise regulatory authority over management and disposal of low-level radioactive
wastes and uranium mill tailings within their borders. The legal and regulatory framework employed
to achieve safe management and disposal of long-lived radioactive wastes in the US regulatory
system is quite detailed, and in many cases the requirements are considerably prescriptive. The NRC
has undertaken an initiative to move in the direction of adopting risk-informed, performance-based
and risk-informed, less-prescriptive regulations. The current status and future direction of the legal
and regulatory framework for management and disposal of commercial long-lived radioactive waste
in the US is described.

1. INTRODUCTION

Safe, commercial use of man-made radioactive materials has been practiced in the US since
1954, when the Atomic Energy Act (AEA) was passed by the US Congress [1]. Initially, regulatory
authority, as well as responsibility to develop and promote peaceful uses of atomic energy, was vested
entirely in the US Atomic Energy Commission (AEC). In 1959, the AEA was amended to permit the
AEC to enter into agreements with the Governor of a State to allow the State to regulate, within its
borders, the possession and use of by-product, source and special nuclear materials in quantities not
sufficient to form a critical mass. In 1974, Congress passed the Energy Reorganization Act (ERA),
which abolished the AEC and transferred its regulatory authority to the US Nuclear Regulatory
Commission [2]. Since that time, Congress has passed specific laws governing management and
disposal of high-level radioactive waste and commercial spent nuclear fuel [3], low-level radioactive
waste [4] and uranium mill tailings [5]. In some cases these laws are quite specific, defining the
categories of radioactive wastes, defining the responsibilities of the Federal agencies, and imposing
schedules for implementation of the statute. NRC implementing regulations for these statutes are
contained in various parts of Title 10 of the Code of Federal Regulations (10 CFR) [6].

2. REGULATORY FRAMEWORK FOR LONG-TERM MANAGEMENT AND DISPOSAL OF
HLW AND SPENT NUCLEAR FUEL

The Nuclear Waste Policy Act (NWPA) of 1982 established the US national program for
geologic disposal of spent nuclear fuel and high-level radioactive waste [3]. It assigned the
responsibility to select and characterize a suitable site, and to design construct and operate the HLW
repository to the US Department of Energy (DOE). The US Environmental Protection Agency (EPA)
was given the responsibility to promulgate standards for protection of the environment from offsite
releases from radioactive material in repositories. The NRC was given responsibility to regulate
DOE's activities and was required to promulgate technical requirements and criteria, consistent with
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EPA's standards, by which it would carry out its regulatory responsibilities. Generic regulations for
disposal of high-level radioactive waste in geologic repositories were promulgated by the NRC in
1983 at 10 CFR Part 60 [7]. These regulations incorporate by reference the standard to be
promulgated by EPA as the overall repository performance standard, and also include: (1)
quantitative subsystem performance objectives, (2) siting criteria comprised of potentially adverse
conditions to be avoided in site selection and favorable conditions that were considered characteristic
of a good site, and (3) general design criteria for the surface and underground facilities of the
geologic repository. EPA promulgated generic standards for HLW disposal in 1985, but these were
challenged in court and overturned.

In 1987 the NWPA was amended to direct DOE to characterize only the site at Yucca
Mountain, Nevada, as the potential national HLW repository, and in 1992 Congress passed the
Energy Policy Act [8], which directed the EPA to promulgate site specific standards for a HLW
repository at Yucca Mountain, based upon and consistent with findings and recommendations of the
National Academy of Sciences (NAS). The NRC was directed to revise its regulations to be
consistent with the Yucca Mountain specific standards to be promulgated by EPA. The NAS
published its report on the "Technical Bases for Yucca Mountain Standards" in August 1995 [9],
however, the EPA has not yet published its Yucca Mountain Standard. Legislation has passed both
house of Congress that would once again amend the procedures for establishing the performance
standard for Yucca Mountain, by changing EPA's standard-setting role.

In order not to delay the national program, NRC considers it prudent to commence
development of site specific regulations for Yucca Mountain that are consistent with the
recommendations of the NAS. Irrespective of the level of protection, or who ultimately sets the
standards for Yucca Mountain, NRC will still need to develop a technical basis and regulatory
approach for implementing dose- or risk-based standards. To be consistent with the
recommendations of NAS, the guidance of the International Commission on Radiation Protection, and
standards in other areas regulated by NRC, the Commission is considering a standard in the range of

0.25 to 0.3 mSv/yr total effective dose equivalent (TEDE) to the average member of the critical group
from all pathways of exposure. The NRC plans to use some fifteen years of site characterization data,
and experience in conducting iterative performance assessments of Yucca Mountain, to develop a

new site specific regulation at 10 CFR Part 63. Current schedules are to publish for comment a
proposed Yucca Mountain regulation in late 1998, and a final rule in 1999 [10].

3. REGULATORY FRAMEWORK FOR MANAGEMENT AND DISPOSAL OF URANIUM MILL
TAILINGS

The Uranium Mill Tailings Control Act of 1978 [5] establishes the US program to regulate
management of mill tailings during uranium or thorium ore processing at active mills and
stabilization and control of tailings after termination of operations. NRC's criteria for the operation
of uranium mills and the disposition of tailings produced during the milling process are contained in
Appendix A to 10 CFR Part 40 [11]. This regulation prescribes technical, financial, ownership, and
long-term surveillance criteria relating to the siting, operation, decontamination, decommissioning
and reclamation of mills and tailings. The technical criteria specify that the design of tailings
impoundments provide control of radiological hazards for 1000 years, to the extent reasonably
achievable, and in any case, for at least 200 years. The criteria limit the flux of radon-220 and -222
gases from tailings impoundments so as not to exceed and average of 0.2 picoSieverts per square
meter per second throughout this design life. The current regulations were derived considering deep
or open pit mining of ores, and do not specifically address in situ leaching of uranium and thorium
from ores, which is the technology most frequently practiced in the US today. Therefore,
consideration is being given to developing a new regulation, 10 CFR Part 41, which would provide
more flexibility than the current regulations and would also contain provisions directly applicable to
in situ mining.
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4. REGULATORY FRAMEWORK FOR LONG-TERM MANAGEMENT AND DISPOSAL OF
LOW-LEVEL RADIOACTIVE WASTES

The national policy for disposal of low-level radioactive waste (LLW) in the US is set out in
the Low-Level Radioactive Waste Policy Amendments Act of 1982 [4]. This Act establishes the
policy that it is the responsibility of the states where the LLW is generated to provide for its disposal.
The Act provides that individual states my join together in organizations called "compacts" to

provide a central facility to provide for the disposal of LLW from the members of the compact. To
date, nine such compacts have been formed and a tenth is under consideration. Six states and two
territories remain unaffiliated. In addition, the operating disposal sites and the majority of the new
sites being developed are located in states that have agreements with NRC to exercise regulatory
authority within their borders, i.e., "Agreement States." The Act also defines LLW as waste that is
not HLW, spent fuel or mill tailings, and provides that the NRC may classify other material as LLW.

The NRC's regulations for land disposal of LLW are at 10 CFR Part 61 [12]. These
regulations contain procedural requirements and performance objectives applicable to any method of
land disposal of LLW, and specific technical requirements for near-surface disposal, approximately
the upper 30 meters of the earth's crust. LLW are classified as Classes A, B or C, depending on half-
life and concentration of the radionuclides contained in the waste. Class A waste is the least
radioactive or contains only short-lived materials that will decay to innocuous levels in a short period
of time, while Class C waste is the most radioactive waste and may contain larger quantities of long-
lived radionuclides. As the Class of the waste increases, increasing requirements are placed on the
waste form, the container, the depth of disposal and the design of the disposal unit to provide
increased isolation and to prevent inadvertent intrusion into the disposed waste. Wastes containing
concentrations of radionuclides above the Class C limits are considered generally not suitable for
near-surface disposal. The regulations require that such wastes be disposed of in a geologic
repository unless the Commission approves an alternate disposal method.

Part 61 provides performance objectives for a land disposal facility that releases to the
general environment not result in an annual dose to an individual exceeding 0.25 mSv to the whole
body, 0.75 mSv to the thyroid, and 0.25 mSv to any other organ. Further, Part 61 requires that
reasonable efforts be made to maintain releases as low as reasonably achievable. Implementation of
these performance objectives for the post-closure period requires an assessment of the future
performance of the site. NRC staff have developed a document to provide guidance to disposal site
developers and to Agreement State regulatory bodies in conducting their performance assessments of
disposal sites [13]. This guidance is currently in draft and is expected to become final in 1999.

5. REGULATORY FRAMEWORK FOR DECOMMISSIONING OF NUCLEAR FACILITIES

Decommissioning of nuclear facilities, other than uranium and thorium mills, is regulated
under NRC's AEA authority to protect public health and safety. Radiological criteria for license
termination of nuclear facilities, including surface facilities at the disposal facilities discussed above,
are contained in Subpart E of 10 CFR Part 20 [14]. A site being decommissioned is acceptable for
unrestricted use if the residual radioactivity that is distinguishable from background radiation results
in a TEDE to an average member of the critical group that does not exceed 0.25 mSv per year,
including that from groundwater sources of drinking water, and that the residual radioactivity has
been reduced to levels that are as low as reasonably achievable.

However, it is recognized that, for some sites, it will be impractical to reduce residual
radioactivity to levels for unrestricted release. For these cases, the Commission has established
criteria for license termination under restricted conditions. The NRC will consider license
termination under restricted conditions if the license can demonstrate that further reductions in
residual radioactivity would result in net public or environmental harm or are not being made because
the residual levels are already as low as reasonably achievable (ALARA). Determination of ALARA
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must take into account consideration of any detriments, such as deaths from traffic accidents that have
the potential to result from decontamination and waste disposal. For restricted release situations, the
licensee must: (1) make provision for legally enforceable institutional controls that provide
reasonable assurance that the TEDE from residual radioactivity distinguishable from background to
the average member of the critical group does not exceed 0.25 mSv per year; and (2) provides
sufficient financial assurance to enable an independent third party to assume and carry out
responsibilities for institutional control. Further, in the event institutional controls were no longer in
effect, residual radioactivity distinguishable from background must be reduced so there is reasonable
assurance that the TEDE to the average member of the critical group would not exceed: (1) 1 mSv per
year; or (2) 5 mSv per year, provided that demonstrates that further reductions in residual
radioactivity are not technically achievable, would be prohibitively expensive, or would result in net
public or environmental harm. In the second instance, it is also necessary for the licensee to make
provisions for durable institutional controls and to provide financial assurances to enable a
responsible government entity or independent third party to carry out periodic rechecks of the site no
less frequently than once every 5 years. When calculating TEDE to the average member of the
critical group, the peak annual dose expected within the first 1000 years after decommissioning is
considered.

6. SUMMARY AND CONCLUSIONS

The legal and regulatory framework for management and disposal of commercial radioactive
wastes in the US is quite detailed. Beginning in the late 1970s, the US Congress enacted a series of
laws that prescribe the national program for managing and disposing of uranium and thorium mill
tailings, low-level radioactive wastes and high-level radioactive wastes. This legal framework has
continued to be amended by the US Congress during the intervening two decades. As a result, the
implementing regulations promulgated by the regulatory authority have also continued to evolve and
are, in some cases, excessively detailed and prescriptive. This has led to adoption of a recent
initiative by the US NRC to move in the direction of adopting more risk-informed, performance-
based and risk-informed, less-prescriptive regulations.
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