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Introduction 

In the Japanese programme for nuclear power generation, the safe management of 
the resulting radioactive waste, particularly vitrified high-level waste (HLW) from fuel 
reprocessing, has been a major concern and a focus of R&D since the late 70s. According 
to the specifications in a report issued by an advisory committee of the Japan Atomic 
Energy Commission (JAEC, 1997), the Second Progress Report on R&D for the Geological 
Disposal of HLW (H12 report) (JNC, 2000) was published after two decades of R&D activities 
and showed that disposal of HLW in Japan is feasible and can be practically implemented 
at sites which meet certain geological stability requirements. The H12 report supported 
government decisions that formed the basis of the “Act on Final Disposal of Specified 
Radioactive Waste” (Final Disposal Act), which came into force in 2000. The Act specifies 
deep geological disposal of HLW at depths greater than 300 metres, together with a 
stepwise site selection process in three stages. Following the Final Disposal Act, the 
supporting “Basic Policy for Final Disposal” and the “Final Disposal Plan” were authorised 
in the same year. 

Initial stage after the establishment of the implementing body 

The Nuclear Waste Management Organization of Japan (NUMO) was established in 
October 2000, as a corporation authorised by the Final Disposal Act, with the remit to 
implement a project for the geological disposal of vitrified HLW. Based on national and 
international experience, which identified public acceptance as a key issue in defining 
the success of such projects, NUMO initiated the siting process with open solicitation of 
volunteer host municipalities for exploring the feasibility of constructing a final repository. 
This open solicitation approach was announced in December 2002 and information 
packages were sent to all municipalities in Japan. 

NUMO will examine volunteer areas within the siting process in three stages. Before 
entering into the first stage, NUMO will conduct a prior confirmation of the geological 
conditions relating to active faults and volcanoes. If the area satisfies these geological 
conditions, preliminary investigation areas (PIA) for potential candidate sites will be 
selected in the first stage, based on area-specific literature surveys (LS), focusing mainly 
on the long-term stability of the geological environment. Then, in the second stage, 
detailed investigation areas (DIA) will be selected from the PIA, following surface-based 
preliminary investigations (PI) carried out to evaluate the key characteristics of the 
geological environment. In the final stage, detailed investigations (DI), including studies 
in underground facilities, will lead to the selection of a site for repository construction. 
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The safety case is a key factor to be considered in each selection stage. Its development, 
however, is a challenging process because every site requires a tailored repository concept 
with associated performance assessment and an individual site evaluation programme. 
There will thus be a number of clear decision points where sensitive choices must be 
made between alternative sites and associated designs. NUMO is committed to making 
such decisions in an open and transparent manner, which will be aided by a formal 
programme development process. 

One of the key elements defining NUMO’s safety strategy and assessment basis is the 
siting factors (NUMO, 2004), which determine the suitability of a site in each selection 
stage. Japan lies in a region of active tectonics, characterised by dynamic geological 
processes and events such as volcanism and earthquakes. It has to be ensured that a 
repository is not located where it could be adversely affected by such features. To make 
this clear, NUMO defined the “Siting Factors for the Selection of Preliminary Investigation 
Areas” (Table 1), which provide guidance and constraints for safety case development, 
specifically focused on geological stability in the early stage of the repository programme. 
Siting factors for the later siting stages will be developed and will have a similar role in 
future safety case development. NUMO has also developed other specific methodologies 
and supporting tools to manage its safety case development (Kitayama, et al., 2008). 

Table 1: Outline of the siting factors for the selection of PIA (NUMO, 2004) 

Evaluation factors for qualification (EFQ) 
Exclusion based on: 

– Clearly identified active faults 
– Within a 15 km radius of the centre of Quaternary volcanoes 
– Uplift of more than 300 m during the last 100 000 years 
– Unconsolidated Quaternary deposits 
– Economically valuable mineral resources 

Favourable factors (FF) 
Suitable features associated with characteristics of: 

– Geological formations 
– Risk of natural disasters 
– Hydraulic properties 
– Procurement of land 
– Geological environment 
– Transportation infrastructure 

 

After the start of the open solicitation process, supported by extensive public relations 
(PR) activities, mayors, local council members or groups of residents in more than 10 cities/ 
towns expressed an interest in being considered as a volunteer, the first in April 2003 and 
the latest in March 2009. Most of them did not enter into further consideration, due to  
the negative position of the governor of the prefecture where they are located, that of 
neighbouring cities/towns, inside/outside opposition movements immediately after 
announcement in the local newspaper, objections in the local council and so on. 

Among them, Toyo town in Kochi prefecture applied for the literature survey in 
January 2007. After submission of the application, however, there was an escalation in 
opposition activities, including groups from areas outside the town. Responses of the 
town council and the prefecture were crucially negative. The mayor resigned in order to 
seek the opinion of the local residents, but an opponent was newly elected and withdrew 
the application in April of the same year. 
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Siting activity enhancement and demonstrating the technical feasibility of safe 
implementation 

Reflecting the lessons learned in the case of Toyo town and others, the Subcommittee 
on Radioactive Waste Management, an advisory body of the Ministry of Economy, Trade 
and Industry (METI) which supervises NUMO’s activities, proposed measures to promote 
the siting activities in November 2007, including: 

· improvement of nationwide PR activities to promote awareness and understanding 
of the programme by the general public; 

· improvement of regional PR activities, not only in the potential host municipality, 
but also in neighbouring municipalities or at prefectural level, to provide clear and 
accurate information on the safety of final disposal, the site selection procedure 
and regional development plans; 

· establishment of a nomination system in addition to the volunteer siting 
approach, in which the national government nominates municipalities with an 
offer to conduct a literature survey, underpinning the greater commitment of the 
government to the siting process; 

· proposal of potential plans for regional development based on the outreach 
scheme, not only in the host municipality, but also in neighbouring municipalities 
or at prefectural level; 

· promotion of research and development and international co-operation, which 
helps the general public to understand the safety of geological disposal; 

· promotion of collaboration between the national government, the implementer 
(NUMO) and the waste producers. 

NUMO, the national government, electricity utilities and other relevant organisations 
took intensive actions to implement these proposals, including nationwide PR campaigns, 
organisation of seminars, symposia and dialogue meetings, and illustration of specific 
plans for regional development based on a subsidy system. The system for government 
nomination was set up, but has not been implemented so far. 

In September 2008, the Policy Evaluation Committee of the JAEC proposed that NUMO 
should publish a report demonstrating the technical feasibility of safe implementation of 
geological disposal; the report was to be reviewed by external, independent academic 
institutions and revised and updated periodically to reflect state-of-the-art knowledge.  
In line with this proposal, NUMO issued a report in September 2011 entitled “Safety of the 
Geological Disposal Project 2010 – Safe Geological Disposal Based on Reliable Technologies”. 

In this report, NUMO describes the components and roles of its safety case as shown 
in Figure 1, where the safety strategy, the selection and confirmation of a suitable site, 
appropriate engineered measures, reliable long-term safety assessment and safety 
arguments are identified as the main components of the safety case. The safety case will 
be progressively updated and refined throughout the three-stage site selection process, 
licensing, construction, operation and closure, presenting and explaining safety in each 
stage to the stakeholders and answering their broad concerns and questions. It will 
integrate all the results obtained through technical activities aimed at confirming safety 
and providing information relevant to decision making in each stage from site selection 
through post-closure decommissioning of the project. These functions of the safety case 
are described in a confidence-building roadmap (NUMO, 2013), in which the activities for 
implementing one of NUMO’s fundamental policies – building confidence in the safety 
concept – are summarised according to the project timeline. 

The function of the safety case as a platform for communicating the safety of 
geological disposal is highlighted in a report issued by an ad hoc subcommittee of  
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the Nuclear Safety Commission of Japan (NSC, a former regulatory organisation whose  
functions were incorporated into the Nuclear Regulation Authority in 2012) (NSC, 2011). 
Integration of critical issues within a transparent safety case may help to solve problems 
associated with communicating safety among stakeholders, such as an information 
asymmetry between experts and non-experts. Thus, the implementer is required to 
prepare a safety case addressing the concerns/questions of all stakeholders. 

Figure 1: Components of NUMO’s safety case and their respective roles (NUMO, 2013) 
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Impacts of the Great East Japan Earthquake and the NPP accident 

The national government reports that the Great East Japan Earthquake (GEJE) on 
11 March 2011, the associated tsunami disaster and the accident at the Fukushima-Daichi 
nuclear power plant have decreased the Japanese public’s confidence in scientists and 
engineers. After the earthquake, answers to the question “Do you find scientists’ 
statements trustworthy?”, the rate of affirmative answers (“yes” and “rather yes”) 
dropped to approximately 65%; the figure was around 10% higher before the earthquake 
(MEXT, 2012). 

The radioactive release and contamination caused by the nuclear power plant (NPP) 
accident led to much concern about issues related to radiation/radioactivity and their 
influence on human health, including radioactive waste management. According to 
NUMO’s annual survey, people’s awareness of HLW disposal definitely increased after the 
earthquake (more than a 15% increase in the number of affirmative answers). At the 
same time, tectonic features of earthquakes and seismic phenomena such as fault 
movement received much attention. The role of the safety case became more important 
and its potential focus showed a change, emphasising the impacts of an earthquake on  
a repository. 

In September 2012, the Science Council of Japan (SCJ) issued a report replying to the 
JAEC’s request to SCJ in September 2010 to formulate recommendations for activities to 
explain and provide information on the disposal of HLW to the general public. Since the 
GEJE occurred during the time frame when SCJ were still assessing and discussing the 
JAEC’s request, the related discussions were prolonged in order to assess both the 
impacts of the NPP accident and the evolution of national energy policy. As a result, SCJ’s 
report presented recommendations that went beyond JAEC’s request, including a 
fundamental revision of policies concerning HLW disposal. 

The JAEC published a statement in December 2012 reflecting its considerations of the 
SCJ’s reply. The statement expressed the JAEC’s intention to maintain a policy of 
implementing geological disposal with renewed approaches: 

· clarifying the amount and properties of HLW for disposal with respect to nuclear 
energy and fuel cycle policies; 

· applying the latest earth science knowledge to a viability study of geological 
disposal and sharing the results with the public; 

· improving operations according to discussions on the need and significance of 
interim storage; 

· providing a system of sharing information on disposal technologies and the site 
selection process with the public; 

· government’s lead of the restructuring process. 

Under these circumstances, the government initiated discussions on renewed 
approaches for HLW geological disposal in a working group on radioactive waste 
management (a METI advisory body) in May 2013. NUMO will provide the necessary input 
to the discussions. 

The way forward 

The situation following the GEJE in March 2011 requires careful risk communication 
as well as stronger trust in the implementing organisation, NUMO. Particular attention 
should be paid to the safety of the repository with respect to the impacts of seismic 
phenomena and hazards during the operational stage when the handling of the 
radioactive materials is carried out as in other nuclear facilities. 
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NUMO is planning R&D activities placing more focus on: 

· the impacts of fault movement on a repository; 

· the influence of earthquakes on groundwater flow profiles; 

· the effects of seismic motion on the surface/underground facilities. 

Hypothetical accidents during the operational stage are also being studied (Suzuki, 
et al., 2013). The results of these R&D activities will help in formulating and enhancing 
NUMO’s safety case in the future. 
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