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    Abstract

        
            This report has been prepared by the Department of Energy`s Office of Arms Control and Nonproliferation (DOE-NN) with support from the Office of Fissile Materials Disposition (DOE-MD). Its purpose is to analyze the nonproliferation and arms reduction implications of the alternatives for storage of plutonium and HEU, and disposition of excess plutonium, to aid policymakers and the public in making final decisions. While this assessment describes the benefits and risks associated with each option, it does not attempt to rank order the options or choose which ones are best. It does, however, identify steps which could maximize the benefits and mitigate any vulnerabilities of the various alternatives under consideration.
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                    Management and disposition of excess weapons plutonium

                    
                        Technical Report

                    The primary goal in choosing options for management and disposition of excess nuclear weapons and fissile materials should be to minimize the risks to national and international security posed by the existence of this material. This security goal can be divided into three main objectives: (1) to minimize the risk that weapons or fissile materials could be obtained by unauthorized parties; (2) to minimize the risk that weapons or fissile materials could be reintroduced into the arsenals from which they came, halting or reversing the arms reduction process; and (3) to strengthen the national and international control mechanisms and incentivesmore » designed to ensure continued arms reductions and prevent the spread of nuclear weapons. The organization of this report reflects the goals and approaches described. Chapters 1, 2 and 3 set the stage. Chapter 2 describes the international context in which policy choices with respect to dismantlement, storage, and disposition must be made, including the crisis in the former Soviet Union, the arms reduction and nonproliferation regimes, ongoing civilian plutonium programs, and existing standards of safeguards and security for fissile materials. Chapter 3 describes in more detail the criteria for judging policy choices. The three stages of the process of reductions are described in the three ``action`` chapters: Chapter 4 addresses dismantlement, and the related question of an overall regime to limit and monitor the size of stockpiles of nuclear weapons and fissile materials; Chapter 5 addresses requirements and choices related to the storage of plutonium, and the related issue of measures to reduce the accessibility of fissile materials in the former Soviet Union; and Chapter 6 discusses the options for long-term disposition of the plutonium from dismantled weapons. Finally, Chapter 7 summarizes the recommendations of the Committee on International Security and Arms Control.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Summary report of the screening process to determine reasonable alternatives for long-term storage and disposition of weapons-usable fissile materials

                    
                        Technical Report

                    Significant quantities of weapons-usable fissile materials (primarily plutonium and highly enriched uranium) have become surplus to national defense needs both in the US and Russia. These stocks of fissile materials pose significant dangers to national and international security. The dangers exist not only in the potential proliferation of nuclear weapons but also in the potential for environmental, safety and health consequences if surplus fissile materials are not properly managed. As announced in the Notice of Intent (NOI) to prepare a Programmatic Environmental Impact Statement (PEIS), the Department of Energy is currently conducting an evaluation process for disposition of surplus weapons-usablemore » fissile materials determined surplus to National Security needs, and long-term storage of national security and programmatic inventories, and surplus weapons-usable fissile materials that are not able to go directly from interim storage to disposition. An extensive set of long-term storage and disposition options was compiled. Five broad long-term storage options were identified; thirty-seven options were considered for plutonium disposition; nine options were considered for HEU disposition; and eight options were identified for Uranium-233 disposition. Section 2 discusses the criteria used in the screening process. Section 3 describes the options considered, and Section 4 provides a detailed summary discussions of the screening results.« less
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                    Non-proliferation issues for the disposition of fissile materials using reactor alternatives

                    
                        Conference
                            Jaeger, C; Duggan, R; Tolk, K
                            

                    The Department of Energy (DOE) is analyzing long-term storage on options for excess weapons-usable fissile materials. A number of the disposition alternatives are being considered which involve the use of reactors. The various reactor alternatives are all very similar and include front-end processes that could convert plutonium to a usable form for fuel fabrication, a MOX fuel fab facility, reactors to bum the MOX fuel and ultimate disposal of spent fuel in some geologic repository. They include existing, partially completed, advanced or evolutionary light water reactors and Canadian deuterium uranium (CANDU) reactors. In addition to the differences in the typemore » of reactors, other variants on these alternatives are being evaluated to include the location and number of the reactors, the location of the mixed oxide (MOX) fabrication facility, the ownership of the facilities (private or government) and the colocation and/or separation of these facilities. All of these alternatives and their variants must be evaluated with respect to non-proliferation resistance. Both domestic and international safeguards support are being provided to DOE`s Fissile Materials Disposition Program (FMDP) and includes such areas as physical protection, nuclear materials accountability and material containment and surveillance. This paper will focus on how the non-proliferation objective of reducing security risks and strengthening arms reduction will be accomplished and what some of the nonproliferation issues are for the reactor alternatives. Proliferation risk has been defined in terms of material form, physical environment, and the level of security and safeguards that is applied to the material. Metrics have been developed for each of these factors. The reactor alternatives will be evaluated with respect to these proliferation risk factors at each of the unit process locations in the alternative.« less
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                    A Methodology for the Analysis and Selection of Alternative for the Disposition of Surplus Plutonium

                    
                        Technical Report

                    The Department of Energy (DOE) - Office of Fissile Materials Disposition (OFMD) has announced a Record of Decision (ROD) selecting alternatives for disposition of surplus plutonium. A major objective of this decision was to further U.S. efforts to prevent the proliferation of nuclear weapons. Other concerns that were addressed include economic, technical, institutional, schedule, environmental, and health and safety issues. The technical, environmental, and nonproliferation analyses supporting the ROD are documented in three DOE reports [DOE-TSR 96, DOE-PEIS 96, and DOE-NN 97, respectively]. At the request of OFMD, a team of analysts from the Amarillo National Resource Center for Plutoniummore » (ANRCP) provided an independent evaluation of the alternatives for plutonium that were considered during the evaluation effort. This report outlines the methodology used by the ANRCP team. This methodology, referred to as multiattribute utility theory (MAU), provides a structure for assembling results of detailed technical, economic, schedule, environment, and nonproliferation analyses for OFMD, DOE policy makers, other stakeholders, and the general public in a systematic way. The MAU methodology has been supported for use in similar situations by the National Research Council, an agency of the National Academy of Sciences.1 It is important to emphasize that the MAU process does not lead to a computerized model that actually determines the decision for a complex problem. MAU is a management tool that is one component, albeit a key component, of a decision process. We subscribe to the philosophy that the result of using models should be insights, not numbers. The MAU approach consists of four steps: (1) identification of alternatives, objectives, and performance measures, (2) estimation of the performance of the alternatives with respect to the objectives, (3) development of value functions and weights for the objectives, and (4) evaluation of the alternatives and sensitivity analysis. These steps are described below.« less
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                    Review of the draft summary report of the screening process to determine reasonable alternatives for storage and disposition of weapons-usable fissile materials

                    
                        Technical Report

                    Mr. Howard Canter, Technical Director, Office of Fissile Materials Disposition, U.S. Department of Energy asked the Amarillo National Resource Center for Plutonium to review a draft document titled, {open_quotes}Summary Report of the Screening Process to Determine Reasonable Alternatives for Storage and Disposition of Weapons-Usable Fissile Materials{close_quotes} (referred to hereafter as Draft Summary Report). In order to carry out this task, the Center assembled a Senior Technical Review Group: a distinguished Group of sixteen national leaders in science, engineering, public policy, health and industry, with broad-based competency in nuclear issues. The Center charged this Group with reviewing the Draft Summary Reportmore » and making recommendations about the process and the product. The members of the Group reviewed documents prior to two meetings held in Dallas, Texas on 17 February and 11 March 1995. The recommendations of the Senior Technical Review Group and the observations that led to the recommendations are listed. An annotated roster of the Senior Technical Review Group appears in this report.« less
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