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Nuclear Waste Management in the 21st Century

• Starting Point - development in a range of repository concepts 
during the latter half of the 20th century to:

- demonstrate the fundamental feasibility of deep geological disposal
- support to moves towards siting and licensing

• At the start of the 21st century, the boundary conditions for this 
work are changing rapidly with:

- increased concern about public acceptance
- requirements for greater flexibility associated with the nuclear renaissance
- Where Yucca and Blue Ribbon Commission go?

• There is also acknowledged need for formally structured 
management of the requirements, quality and knowledge base 
supporting such complex projects

• The R&D program to provide the needed output at specific 
milestones is an important consideration for any national program. 
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Nuclear Waste Management Strategy 
- Boundary Conditions

• Waste disposal
- To support future nuclear power development, clear progress in 

repository implementation is needed.
- In spite of the consensus within the industry that disposal is practically 

feasible, demonstrably safe and economic, most national programmes 
have been significantly delayed due to public opposition.

- Increasing the role of a wider range of stakeholders makes the 
development of the repository programmes and supporting R&D more 
difficult. 

- Decision-making process needs to be open and transparent. 
More active education and improvement in presentation of the key
issues to allow the general public to participate in more actively
Increasing review by technical groups with specialist knowledge 

- The procedures for developing safety cases need to be clear and to 
be based on quantitative analysis using computer codes and 
databases which are demonstrably state-of-the-art and fully quality 
assured.
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Nuclear Power Plants (NPPs) and Back-end Fuel Cycle Facilities in Japan
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Currently 54 units (30 BWR, 24 PWR) are operating and 3 units are under construction. 
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Lessons learned 
Radioactive Waste in Perspective, NEA 2010
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• The risk from radioactive waste disposal - can be, and is, assessed for 
periods of up to one million years.  Assessing the risk from hazardous 
waste management, and its evolution with time, is rather more difficult, 
mainly because of the diverse hazard characteristics and potential 
synergies between different waste constituents.

• One important factor, which appears to make timely decision-making 
less difficult for hazardous, compared with radioactive waste disposal 
is that generally the public perceives a lower level of risk for 
hazardous waste management. 

• The trend is towards deep geological disposal of long lived toxic 
wastes where success in implementation has already been achieved.

プレゼンター
プレゼンテーションのノート
Whilst there is some debate about the length of time the assessment of a radwaste disposal site should consider in its safety case, it is often done for periods up to a million years.  Assessing the risk from hazardous disposal sites is not so straightforward and is typically not done for anything like this period of time.
A further factor is that, while one could not pretend that disposal of hazardous waste is popular, it appears to attract much less public and media attention (and therefore also political attention) than radwaste.
And finally the key point that I have mentioned earlier, the hazardous waste management world is increasingly looking to the same deep geological disposal methods for their most difficult wastes that the radwaste world has been advocating and working on for decades.  What is more, they have been successful in implementation, an encouraging precedent for the radwaste world, as the issues, principles and ethical issues have many broad similarities.
That is it as far as the presentation is concerned.  The final document should be available in the short term and will be made available to the RWMC for comment, either the Bureau of the full committee depending on their choice and will be circulated to the to the NDC for their final approval.



From the Statements of the IAEA Director 
General, 20 April 2009, Beijing China

• a multinational approach to the entire fuel cycle – 
including the back end – has great potential to facilitate 
the expanded safe and secure use of nuclear energy for 
peaceful purposes, while reducing the risk of 
proliferation. 

• Although in many countries high level radioactive waste 
has been safely stored for many decades, the 
management of spent fuel and disposal of high level 
radioactive waste remain key challenges for the nuclear 
power industry. Experts agree that the geological 
disposal of high level radioactive waste is safe and 
technologically feasible. However, public opinion will 
remain skeptical at least until the first deep geological 
repositories are operational in a decade or so 



Socio-political  Dimension
• Scientific and technical acceptability is 
necessary to implement geologic disposal

• But efforts to site repositories based on 
technical criteria, expertise and information 
alone have failed

• Each country addresses issues underlying 
stakeholder confidence in a way conducive 
to its own political and social structure; 
Although stepwise implementation with 
active involvement of stakeholders has been 
taken as a general approach
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Stepwise site selection
• Greatest flexibility is provided by “adaptive staging”

– Programme develops in steps, each of which has clearly defined 
targets. In cases of surprises / problems, goals can be redefined or 
the step reversed and the programme reoriented

– Gain in flexibility has to be balanced against potential increase in 
budget and slower implementation

• Technical integration with repository concept development
– The repository system comprises the engineered structures within a 

specific geological setting – as the siting process progresses, there 
should be continuous iteration with the repository design team

• Involvement of stakeholders
– As acceptance is essential to success, in democracies it is 

important to ensure that all key stakeholders (politicians, 
academics, general public, waste producers, …) are involved in the 
siting process to the maximum extent practical
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Evolution of HLW Disposal Program in JapanEvolution of HLW Disposal Program in Japan
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NSC: Nuclear Safety Commission of Japan
NUMO: Nuclear Waste Management Organization of Japan
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プレゼンター
プレゼンテーションのノート
2000: Law on Specified Radioactive Waste (HLW) passed: Nuclear Waste Management Organization (NUMO) was established.
2002: Voluntary siting process started. JNC started the construction of two underground research laboratories, aiming at improving the reliability of disposal technology.
2007: Toyocho (Kochi) applied for preliminary survey, but withdrew later due to public opposition (Mayor recalled)
2007: METI changes its voluntary process to include government’s initiative
2008: The HLW Law amended to include TRU waste
2008: JAEC policy review committee recommended to ask for third party’s opinion    
2010: Japan Atomic Energy Commission has asked Science Council of Japan to formulate advice on ways to provide information to the public, not only on technical facts but also social aspects of science and technology, or guidance to explain the nuclear waste issues and information service to general public. 




Topics relevant to the site selection process

• NUMO started open solicitation for literature survey (LS) in 
December 2002

• According to the press reports, by 2006, about ten local 
municipalities expressed interest in LS, but none lead to 
the application

• In January 2007, Toyo town, a remote town in Shikoku, one 
of 4 major island in Japan, applied for LS, but the 
application was withdrawn three months later

• METI radioactive waste sub-committee recommended an 
enhancement plan for HLW disposal programme in 
November 2007

– Addition of the system where the government can nominate 
candidate municipalities for LS

– Measures to enhance PA and confidence-building activities
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NUMO’s PR Activities 

Nationwide campaign
-Message-
“What shall we do with the 
radioactive waste from nuclear 
Power”

Symposium organised by 
NUMO in 6 different cities in 
2010

Campaign Poster



ANREANRE
Agency for Natural Resources and EnergyAgency for Natural Resources and Energy

NISA NISA 
Nuclear and Industrial Safety AgencyNuclear and Industrial Safety Agency

Governmental Framework on RWM
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Regulatory authority over geological 
disposal implementation  

Basic policy-making, development of the 
final disposal plan, supervision of NUMO   

Supervise and audit the 
regulatory bodies

METIMETI
Ministry of Economy, Trade and IndustryMinistry of Economy, Trade and Industry

NUMO NUMO 
Nuclear Waste Management Nuclear Waste Management 

Organization of JapanOrganization of Japan

ImplementerImplementer

GovernmentGovernment
Cabinet OfficeCabinet Office

NSC NSC 
Nuclear Safety CommissionNuclear Safety Commission

AECAEC
Atomic Energy CommissionAtomic Energy Commission

Long-term planning for overall 
nuclear program

CabinetCabinet

ACGRS ACGRS 
Advisory Committee on Advisory Committee on 

Geological Repository SafetyGeological Repository Safety

SSCGD SSCGD 
Subcommittee on Safety Subcommittee on Safety 

Communication for Geological DisposalCommunication for Geological Disposal

Regulatory policy

Framework for safety communication

S. Shiroya, REIMS 2010 R&R, 14-17 December 2010



Role of NSC for RWM
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Active involvement in the site selection process to ensure 
repository safety.

Recommendation on safety fundamentals of NSC and 
independent review of the results of NISA’s safety review on the 
license application, from the view points of the licensee’s technical 
capability and prevention of nuclear hazards.

Supervises NISA’s regulatory activities in construction, operation, 
closure and decommissioning stages, from the viewpoints of 
adequacy, effectiveness and transparency.

When NSC deems it necessary as a part of its assigned duties, 
NSC recommend relevant organizations by way of Prime 
Minister.

NSC published in 2002 “The Requirements on the Geological Environments 
Considered for Selection of the Preliminary Investigation Areas” - holding 
four open workshops before and after the publication to facilitate 
communications on safety issues with stakeholders.

S. Shiroya, REIMS 2010 R&R, 14-17 December 2010
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Ultimate goal of disposal is to build sufficient confidence in 
the long-term safety for a transition of the repository to a 
passive system (decision of the repository closure).

“Safety Communication” is a useful approach to solving social 
conflicts by reduction of “information asymmetry” between 
experts and non-experts (i.e., the public at large) in order to 
reach agreement on passive safety among stakeholders.

“Reversibility & Retrievability” is an inevitable component to 
design a framework to facilitate safety communication.

A stepwise decision process together with a clear and 
transparent “Safety Case” should be provided through Safety 
Communication involving all stakeholders.

Confidence Building 
by Safety Communication

S. Shiroya, REIMS 2010 R&R, 14-17 December 2010

プレゼンター
プレゼンテーションのノート
A sub-committee of NSC has reported to NSC on “Confidence Building by Safety Communication” in January 2011.



ConstructionConstruction

Reversibility & Retrievability within 
Safety Communication

Keeping ReversibilityKeeping Reversibility

Building sufficientBuilding sufficient 
““ConfidenceConfidence”” for a for a 

transition of the repository transition of the repository 
to a passive systemto a passive system
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DecommissioningDecommissioning

ClosureClosure

OperationOperation

Site selectionSite selection

Refine safety case step by step by 
reducing uncertainty
Ensuring robust safety case and 
flexibility in disposal programme to 
meet  stakeholder requirements

Increase in Confidence

Increase in Confidence by Safety Communication

by Safety Communication

Design of safety communication (under development)
“Safety Case” as a platform
“R & R” as a topic for initiating dialogue

LicensinLicensin 
gg

Approval by Regulator

Decision by Implementer

Regulatory process

Keeping Keeping RetrievabilityRetrievability

S. Shiroya, REIMS 2010 R&R, 14-17 December 2010



Summary and Conclusions
• Lots of success stories on Nuclear Facilities 

siting in Japan, including Fuel Cycle facilities in 
Rokkasho

• Confidence and understandings on nuclear 
waste management, specially disposal are 
insufficient and even lacking for general public, 
even more so for locals

• Decision making followed by open and 
transparent communications on the safety is 
essential and “must”

• Technology assessment by independent third 
party can play constructive role in HLW issues 
such as “Safety Case”



Highly active, long-lived radioactive waste must be isolated from the human environment over long 
timescales. There is consensus worldwide that disposing of the waste in deep geological repositories 
provides the required long-term safety and security and is feasible using current technologies.
The 2011 International Conference on Geological Repositories (ICGR2011) - "National Commitment – 
Regional / Local Confidence" - will be held at the PACIFICO YOKOHAMA in Yokohama, Japan, from 
October 2 to 5, 2011. This event is held every four years and is part of a series of conferences previously 
organised in Denver, USA (1999), Stockholm, Sweden (2003) and Bern, Switzerland (2007).
The objectives of the ICGR2011 are to share past and ongoing experience with public involvement in the 
decision-making processes associated with geological disposal and to reach common conclusions on 
lessons to be learnt and the way forward.

http://www.icgr2011.org/

http://www.icgr2011.org/
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