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FOREWORD

This document is a staff technical report. The Commission has not specifically addressed
many of the policy issues in the specific context of this report, and has, therefore, not
approved 1ts conclusions. The Commission has authorized publication because it believes that
the information should be available to the public.

The content of this report is current as of mid-1977 and was originally intended to provide
the basis for a supplement to the generic environmental impact statement (NUREG-00Z) on the use
of recycle plutonium in mixed-oxide fuel for 1ight water reactors (GESMO). Its content focused
on the feasibility of safequarding a domestic U.S. mixed-oxide industry. The issues of inter-
national safeguards, the possible effect of a domestic mixed-oxide industry on international
considerations, and any influence on international nuclear proliferation were beyond the scope

of this report.

Prior to completion and publication of this document as an environmental impact statement,
President Carter, on April 7, 1977, announced some of the conclusions he had reached following
a thorough review of nuclear power issues. The issues raised by the President's statement were
sufficiently fundamental to cause Commission reassessment of the course being followed with
respect to GESMO. As a result of the reassessment, which included consideration of public
comments and the views of the Executive Branch, the Commission announced termination of the
GESMO proceedings in 42 FR 65334,

While directing the termination of the GESMO proceedings, the Commission recognized the
value of making the results of the effort devoted to the study of safeguards issues available
to the public. Accordingly, the NRC staff is providing such information with its publication
of this document as a technical report. Thus, the information contained herein becomes
publicly available for use in addressing nuclear power issues. Any questions or comments on
this document should be referred to the Director, Division of Safeguards, U.S. Nuclear Regulatory
Commission, Washington, P.C, 20555,
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- No waste management considerations were identified that would bar recygja of uranium
and plutonium,

The safeguards implications of the MOX fuel cycle stem from the introduction into the
conmercial nuclear power industry of substantial quantities of strategic special nuclear
material (SSNM)* as compounds of plutonium. The primary concern about plutonium is its poten-
tial for use by malefactors in a nuclear explosive or a radirlogical dispersal weapon. This
document addresses those-issues and was prepared in response to the NRC directive calling for a
new Draft Safeguards Supplement for the GESMO.

Any decision on the wide-scale use of MOX fuel will include an overall cost-benefit
analysis which will require weighing the potential societal benefits and the risks from such
use. To that end, this report illuminates the factors which affect the risk-benefit balance,
including new or incremental risks or additional burdens to society stemming from the safe-
guards system needed to protect a wide-scale MOX industry. The cost of safeguards systems,
estimated in this document, represents a basic input into the overall cost-benefit analysis of
the wide-scale use of MOX fuel, Finally, this document responds to the views on safequards
expressed by the President's Council on Environmental Quality and to public comments on the
draft version of NUREG-0002.

In performing the assessment of safequards for the wide-scale use of MOX fuel, answers
were sought to three basic questions:

- What would be the potential incremental risks to society from malevolent acts
directed at introducing additional quantities of plutonium in the commercial
sector?x#

- Could MOX in wide-scale commercial use be sufficiently well protected, under the
concept of continued civil order, to assure that the risks to society from malevolent
acts would be acceptably low?

- 1f adequate safeguards could be provided, would their economic and other societal
impacts (i.e., on civil liberties, laws, institutions, physical environment, etc.) be
acceptable?

“*Tpecial nuclear material (SNM) is defined as plutonium, 277U, or uranium enriched in the iso-
tope 235. Strategic special nuclear material (SSNM) is any SNM from which a nuclear explosive
can be fabricated. This includes plutonium, “*7U, and uranium enriched 20% or more in
the 235 isotope.

**For the purposes of this report, the "commercial sector" was interpreted to mean within the
United States. There are, of course, substantial intarnational implications and potential
risks with respect to nuclear arms proliferation which must be addressed before a final decision
is made on reprocessing and the continued development of reprocessing technology. These impar-
tant international considerations will not be discussed herein, because other Government agencies
with direct responsibilities in this area, namely. Department of Energy (DOE), the Arms Control
and Disarmament Agency, and the Department of State, are studying the implications of reproces-
sing on nuclear arms proliferation,
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