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Abstract. This paper describes the recent engineering support activities that the Radioactive Wastes Assessment Office in the Japan Nuclear Energy Safety Organization (JNES) carried out for the Nuclear and Industrial Safety Agency (NISA) with regard to the establishment of regulatory guidelines and standards related to the safety of radioactive waste disposal and decommissioning. It also describes not only the support activities that JNES performed to settle the new systems of rational and scientific safety regulations related to the safety of radioactive waste disposal and decommissioning and clearance legislation system in the Japanese society, but also the recent efforts that JNES made in connection with the establishment of the legislative system and regulatory guidelines and standards on the safety of radioactive waste disposal in the disposal facilities planned to be constructed in the future such as intermediate depth repository and geological repository. It is expected that all the organizations supporting the establishment of safety regulations will work together to conduct their safety research efficiently and effectively under the direction of NISA, and that JNES will play a more and more important role as the coordinator of these technically supporting organizations.
1.
 Roles of JNES in Radioactive Waste Disposal and Decommissioning
In response to the medium-term objectives provided by NISA, JNES drew up and submitted its medium-term and annual programs to NISA, and has carried out its tasks according to these programs. In the fields of radioactive waste disposal and decommissioning, NISA provided the following medium-term objectives to be achieved by the end of this year:

(1)
 Investigations on the safety of decommissioning 

To ensure the safety of decommissioning, investigations will be carried out into the impact of dismantling work on the environment, and safety assessment techniques for decommissioning will be established from discussions on problems caused by decommissioning and the measures taken to combat these problems.

(2)
 Investigations on the techniques for confirming clearance levels

To improve the reliability and efficiency of the clearance system, investigations will be carried out on the techniques for confirming the accurate measurement of clearance levels, and studies will be conducted on the measures to be taken in the case that it is questionable whether the measured value of any substance is below the clearance level.
(3)
Investigations on radioactive waste disposal
To establish the standards and rules, as well as the safety assessment techniques for the safety of low- and high-level radioactive waste disposal, investigations and reviews will be carried out on domestic and foreign standards, rules, and safety assessment techniques for radioactive waste disposal.

The results of safety research conducted by JNES will be basically reviewed by the council organized within JNES and which will include external experts. The results of the reviews will be reported to NISA and published as the Report of Activities. Some results of safety research will be directly reported by JNES to the technical committees or subcommittees on radioactive waste disposal and decommissioning within the Nuclear Safety Commission (NSC), and may be used as references if guidelines on safety reviews are prepared by NSC.

The topics in each field of the recent engineering support activities that JNES carried out in regard to the establishment of regulatory guidelines and standards related to the safety of radioactive waste disposal and decommissioning are described below.

2. 
Decommissioning

The amended Nuclear Reactor Regulation Law, into which the approval system for decommissioning plan and the clearance system were incorporated, was established and enforced together with the related Government and ministry ordinances in December 2005. Under the new law and ordinances, Japan Atomic Power Company’s Tokai Power Station made an application for the approval of its first decommissioning plan, and launched the new 2nd phase of its dismantling work. The Japan Atomic Energy Agency is also preparing to apply for approval for decommissioning plans of the Advanced Thermal Reactor “Fugen” and its uranium enrichment pilot plant at Ningyo-tohge. Various decommissioning projects are expected to be implemented in the future. 
From the viewpoint of rational safety regulations, it is important to understand the transport behavior of radioactive substances released by dismantling of any contaminated equipment, to verify exposure assessment models, and to make a realistic safety assessment while confirming safety margin. Therefore, JNES is actively working together with other organizations supporting the establishment of safety regulations to prepare a handbook on such safety assessment models for decommissioning and data on the behavior of dust produced by dismantling. If any facility is dismantled, workers are most likely to be exposed to dust produced by cutting materials containing radioactively contaminated substances or radioactivated metals. In particular, when thermal cutting equipment is used, elements with a higher vapor pressure at a low melting point or low temperature may be more rapidly evaporated than others, and released in the form of dust into the environment. JNES is now conducting hot testing on the dross produced by cutting and the radionuclides dispersed from heat-affected zones [1]. Based on these results as well as the results of the investigation that will be carried out on dismantling the real equipment, JNES plans to further improve the Handbook of Environmental Impact Assessment.

3. 
Clearance

The clearance system was legislated in May 2005 and enforced together with the related Government and ministry ordinances in December 2005. Under the new law and ordinances, Japan Atomic Power Company’s Tokai Power Station made an application for the approval of its clearance measurement and evaluation methods in June, 2006 and obtained approval in September [2]. Thus, clearance measurements will begin to be made. Then, applications will be made for clearance confirmation, and the first clearance release will be implemented in Japan after the Government (or partially JNES) has confirmed that measured values were below the clearance levels.

Under the clearance system, JNES plays the dual role of giving technical assistance to NISA who evaluate the compliance of the clearance measurement and evaluation methods by operators, and confirming the results of clearance measurements made by operators. In particular, in giving technical assistance to NISA, JNES not only checks the performance of clearance measuring apparatus used by operators to ensure that clearance levels will be appropriately measured and assessed, but also investigates the techniques for sampling, measuring and evaluating the nuclides and concentrations of radioactive substances contained in contaminated or radioactivated materials subjected to clearance confirmation. JNES established the techniques for evaluating the performances of clearance measuring systems using simulated sources, applied the techniques to the real clearance equipment in Tokai Power Station, and confirmed that the clearance equipment had the specified performance. In the future, JNES plans to investigate the clearance system for nuclear fuel cycle facilities for which there is currently no legislation.
4. 
Radioactive Waste Disposal
4.1. Confirmation of low-level radioactive waste disposal

With regard to homogeneous or uniform solidified wastes (HUSW) and container-filled and solidified wastes (CFSW) types of low-level radioactive wastes, the related Government and ministry ordinances for disposal have been established, and the related disposal facilities are operating. However, there are still other waste types that are manufactured by new methods and for which the regulatory guidelines and standards have not yet been established. For these types of waste, JNES has drafted regulatory guidelines and standards, submitted them to NISA, provided NISA with support in relation to the establishment of ministry ordinances, and confirmed that these types of waste met the regulatory guidelines and standards [3].

No regulatory guidelines or standards have been established under the ministry ordinances for large-sized metal wastes produced by dismantling of nuclear power stations and disposed of in near surface concrete pits, or very low-level non-solidified metal wastes which are disposed of in trenches. For these wastes, therefore, JNES is now earnestly conducting the necessary examination on the requirements in order to draw up regulatory guidelines and standards, and making the necessary review of various disposal confirmation methods. To accept the low-level radioactive wastes which will be returned from the overseas reprocessing facilities, JNES are also reviewing the methods for checking the compliance of the returned wastes with the regulatory guidelines and standards as well as the disposal of these types of wastes. 

4.2.
 Intermediate Depth Disposal 
Regulatory guidelines and standards such as the upper limit of concentration have been established under the related Government ordinance for the intermediate depth disposal of nuclear power plant wastes. For wastes from other fuel cycle facilities, however, no regulatory guidelines and standards have been established yet on the upper concentration limit or the depth of disposal facilities. NSC and the related committees in the NISA are now seriously considering the establishment of these guidelines and standards.

On the other hand, the operator have completed surveys of repository site, and published the results in their report. In this report, they concluded that they had found no problematic bedrock that would prevent a disposal facility from being constructed there.

JNES has studied the safety assessment techniques for disposal of core wastes at intermediate depth; particularly the safety assessment models developed in U.S.A. and European countries, and reviewed the safety assessment techniques, including safety assessment scenarios and models, in accordance with the risk-informed concept determined by NSC beforehand. JNES is now collecting and collating the data required to establish the regulatory guidelines and standards for the safety of radioactive waste disposal [4].

The Disposal Subcommittee of NSC is now discussing the dose criteria in accordance with the risk-informed concept, and JNES is also supporting this concept [5]. Under this concept, safety assessment scenarios are classified into 3 groups for nominal, unlikely, and very unlikely categories, based on the probability of occurrence and consideration of the potential risk. To establish the technical regulatory guidelines and standards for the safety of radioactive wastes, JNES is now considering safety maps represented by the safety performances of engineered and natural barriers, bearing in mind the need to ensure that the engineered and natural barriers will complement each other to achieve the predetermined total system performance [6] [7]. 


5. 
Geological Disposal
The Waste Safety Subcommittee of NISA is now considering what the safety regulation legislative system for geological disposal should be. In its draft report, the regulatory authorities are also required to review the reports prepared by operators on the final disposal implementation plan and the selection of sites for investigation, focusing the compliance the results with the requirements of the Law for Final Disposal of Specified Radioactive Waste and to provide guidelines showing how to carry out the investigations necessary for future safety assessments as well as the quality assurance related to investigations [8]. With the assistance of JNES, NISA is now considering the legislation in accordance with this report. 

To achieve its first target of establishing a safety regulation system, JNES will draft the guidelines for preliminary surveys in cooperation with the other organizations supporting the establishment of safety regulations. As the coordinator of these supporting organizations, JNES also plans to conduct the following research:

(1)
 To establish safety assessment techniques, JNES will attempt to establish an integrated modeling technique combining the geologic modeling technique with the mother rock region/engineered barrier modeling technique, which were developed by the research institutions supporting the establishment of safety regulations.

(2)
 JNES will collect and improve FEP (Feature, Event and Process) data to establish the FEP database, which could be shared by all the research institutions supporting the establishment of safety regulations.

(3)
 To confirm the reliability of the safety assessment techniques by the trial application of these techniques to the real geologic environment, and obtain, in the real environment, the knowledge of geological disposal technologies required to establish the technical standards for the design, construction and operation of repositories, JNES will conduct research (such as real environmental testing to verify codes) by using the underground research facilities to be constructed under its deep geologic research facility project.

6. 
Conclusion

Some of the recent support activities of safety regulations carried out by JNES in the decommissioning, clearance, and radioactive waste disposal have been described here. The Radioactive Wastes Assessment Office of JNES is an organization that was established only about 2 years ago. However, its mission is now increasingly important. One of the reasons is that the establishment of the safety regulations system related to radioactive waste disposal has been delayed. Therefore, it is expected that all the organizations supporting the establishment of safety regulations will collaborate to conduct safety researches efficiently and effectively under the direction of NISA, and JNES will play an increasingly important role as the coordinator of these technically supporting organizations of safety regulations.

References

[1].Y.Iguchi, T.Baba and H.Kawakami, “Study for Nuclide Transfer of Particles Generated by Thermal Cutting”, ICONE14-89139, 14th International Conference on Nuclear Engineering July 17-20, 2006, Miami, Florida, USA
[2] M. Tachibana and T. Yamanaka, “Rules for clearance and their confirmation method in Japan”, 4th Symposium Release of Radioactive Material from Regulatory Control, Hamburg, Germany, Mar. 2006

[3] H. Kawakami, M. Kato and M. Furuya, “A Procedure for safety verification of low-level radioactive wastes” IAEA-CN-135/21, Oct. 2005
[4] H. Kawakami, “The Current State-of-the-art of Probabilistic and Risk-informed Regulation for Radioactive Waste Disposal”, the Atomic Energy Society of Japan, 22nd Backend Seminar, July 2006.

[5] H. Kawakami, “Examples of Analyses on Typical Safety Scenarios for the Safety Assessment of Low-Level Radioactive Waste Disposal Facilities”, Nuclear Safety Commission of Japan, Subcommittee on the Disposal of Low Level Radioactive Wastes, No. 6-1, Sep. 2006.

[6] S. Suzuki, H. Aoki et al., “Considerations on the Barrier Performance Indicators of Engineered Barrier Systems for Radioactive Waste Facilities – 1. A consideration on Performance of Barriers for Facilities”, CS05-015, Japan Society of Civil Engineering, Sep. 2006.

[7] A. Hata, S. Suzuki et al., “Considerations on the Barrier Performance Indicators of Multiple Engineered Barrier Systems for Radioactive Waste Facilities – 2. Arranged Conditions and Safety Map of Disposal Facilities Constructed below the Generally Used Depth and Having the Specified Safety Performance”, CS05-016, Japan Society of Civil Engineering, Sep. 2006.

[8] Waste Safety Subcommittee, NISA, “Safety Regulation Legislative System for Geological Disposal of Radioactive Waste (Draft)” Sep, 2006
























































































4
5

