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1 INTRODUCTION 

A goal of the U.S. Nuclear Regulatory Commission (NRC) Office of Nuclear Material Safety and 
Safeguards Division of Spent Fuel Alternative Strategies (SFAS) international program is to gain 
and exchange knowledge, data, and information with NRC’s international counterparts and 
nuclear waste management and repository system implementers.  As the U.S. national strategy 
related to geologic disposal evolves, such interactions may lead to experience and information 
that may help the U.S. program to identify and resolve technical or regulatory issues relevant to 
the high-level nuclear waste (HLW) management and repository safety program.  Accordingly, 
one component of the NRC plan for integrating spent nuclear fuel (SNF) regulatory activities is 
to maintain and analyze current information about HLW management and disposal programs in 
other countries.  Insights obtained from this information and additional information from 
international programs and organizations that deal with HLW technical and regulatory issues will 
help NRC adapt to the evolving U.S. strategy for regulating and managing SNF.   

As part of the international programs task, staff from the Center for Nuclear Waste Regulatory 
Analyses (CNWRA®) regularly maintain, as individual summaries, information about 
10 countries that have long-standing nuclear waste management programs—Belgium, Canada, 
Finland, France, Germany, Japan, Korea, Sweden, Switzerland, and the United Kingdom.  To 
facilitate updates to the country profiles and shared access to the information, the summaries 
are maintained each year, with version control, in a folder titled Integrated Spent Fuel 
Management Program on a CNWRA-hosted Microsoft® SharePoint® site.  Each country 
summary follows a consistent format that presents key information about the nuclear energy 
profile and nuclear waste management strategy of the country.  The summaries note 
information that may be relevant to NRC in terms of specific technical or regulatory aspects of 
well-supported nuclear waste management programs, and they provide links to the more 
detailed sources of information from which the summaries were developed.     

The country summaries are intended to help NRC identify potentially worthwhile engagement 
opportunities to (i) exchange and gain knowledge and insights with and from the other 
programs; (ii) focus on international expertise in specific subject matters; and (iii) develop 
mutually beneficial, collaborative activities that ultimately will improve the quality, timeliness, and 
productivity of NRC work related to the management and disposal of nuclear waste.  Similar 
opportunities for international engagement also may arise where NRC’s specific set of 
experience and expertise could help other countries confront particular waste management 
issues.  In addition, the summaries have proven helpful in providing briefing materials for NRC 
staff and management planning for specific international meetings.  Information from the 
country summaries is used each year to support the development of NRC international 
knowledge flow tables that outline the roles and interactions of various agencies and 
stakeholders in each country.   

This year’s Summary of International Programs Activities includes a bulleted list at the 
beginning of each section that highlights recent programmatic developments in that country 
during the past year or so.  More information is available in the individual country summaries on 
the SharePoint site.  For convenient reference, acronyms for key agencies and organizations, 
along with their roles and official names, are defined in Table 1-1 as well as in the text. 
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Table 1-1.  Agencies, Acronyms, and Nuclear Waste Management Roles 
Acronym Organization Role Country 
Andra L’Agence Nationale de Gestion des Déchets 

Radioactifs 
(National Agency for Radioactive Waste Management) 

Implementer France 

ASN Autorité de Sûrete Nucléaire 
(Nuclear Safety Authority) 

Regulator France 

BfS Bundesamt für Strahlenschutz 
(Federal Office for Radiation Protection) 

Implementer Germany 

BMU Bundesministerium für Umwelt, Naturschutz und 
Reaktorsicherheit 

(Federal Ministry for the Environment, Nature 
Conservation and Nuclear Safety) 

Implementer 
Oversight 

Germany 

CEA Commissariat à L’énergie Atomique et aux Énergies 
Alternatives 

(Alternative Energies and Atomic Energy Commission) 

Research 
Organization 

France 

CEAA Canadian Environmental Assessment Agency Regulator 
(Environmental) 

Canada 

CNSC Canadian Nuclear Safety Commission Regulator 
(Nuclear Safety) 

Canada 

ENSI Eidgenössische Nuklearsicherheitsinspektorat 
(Federal Nuclear Safety Inspectorate) 

Regulator Switzerland 

FANC Federal Agency for Nuclear Control Regulator Belgium 
IRSN Institut de Radioprotection et de Sûreté Nucléaire 

(Institute for Radiological Protection and Nuclear 
Safety) 

Research 
Organization 

France 

KAERI Korea Atomic Energy Research Institute Research 
Organization 

Korea 

KORAD Korea Radioactive Waste Management Agency Implementer Korea 
Nagra Nationale Genossenschaft für die Lagerung 

radioaktiver Abfälle 
(National Cooperative for the Disposal of Radioactive 

Waste) 

Implementer  Switzerland 

NDA Nuclear Decommissioning Authority Implementer 
Oversight 

United 
Kingdom 

NIREX Nuclear Industry Radioactive Waste Executive  
[no longer active] 

(former 
Implementer) 

United 
Kingdom 

NRA Nuclear Regulatory Authority Regulator Japan 
NRCan Natural Resources Canada Implementer 

Oversight 
Canada 

NSSC Nuclear Safety and Security Commission Regulator Korea 
NWMO  Nuclear Waste Management Organization Implementer Canada 
NUMO Nuclear Waste Management Organization of Japan Implementer Japan 
ONDRAF/ 
NIRAS 

Organisme national des déchets radioactifs et des 
matières fissiles/ Nationale Instelling voor Radioactief 

Afval en verrijkte Spiljstoffen  
(Agency for Radioactive Waste and Enriched Fissile 

Materials) 

Implementer 
(Waste 

Management) 

Belgium 

Posiva Posiva Oy Implementer Finland 
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Table 1-1.  Agencies, Acronyms, and Nuclear Waste Management Roles 
Acronym Organization Role Country 
RWML Radioactive Waste Management Limited Implementer United 

Kingdom 
SCK•CEN Studiecentrum voor Kernenergie • 

Centre d'Étude de l'énergie Nucléaire 
(Nuclear Research Centre) 

Research 
Organization 

Belgium 

SKB Svensk Kärnbränslehantering AB 
(Swedish Nuclear Fuel and Waste Management 

Company) 

Implementer Sweden 

SSM Stralsakerhetsmyndigheten 
(Swedish Radiation Safety Authority) 

Regulator Sweden 

STUK Säteilyturvakeskus 
Radiation and Nuclear Safety Authority 

Regulator Finland 

 

2 NUCLEAR REACTORS AND ENERGY PROFILES 

Table 2-1 lists (i) the number of active (operable) nuclear reactors in various countries that were 
connected to the power grid as of August 2014 and (ii) the percentage of each country’s 
electricity consumption that nuclear energy provided in 2013, which is the most recent year for 
which data were consistently available.  Note that as of mid-2014, all the nuclear power reactors 
listed as active in Japan in Table 2-1 are offline. 

Data for China are also provided in Table 2-1.  The use of nuclear power in China is relatively 
recent (almost all of the nuclear reactors currently in service in China are less than 10 years old, 
including 5 that have entered service in the past 2 years), and nuclear power supplies barely 2 
percent of the country’s electricity consumption.  However, China has embarked on an 
ambitious expansion of nuclear power; 29 reactors are under construction as of 2014, and 
additional reactors are in the planning stage.  As a result of these activities, the nuclear waste 
inventories and the role of nuclear waste management programs in China will increase 
appreciably in the next decade. 

Table 2-1.  Nuclear Power Contributions to Electricity Supply* 

Country 
Active Nuclear Power Reactors 

(as of August 2014) 
2013 Contribution to Total 

Electricity Supply (%)   
United States 100 19 
France 58 73 
Japan 48   2 
Korea 23 28 
China 20   2 
Canada 19 16 
United Kingdom 16 18 
Sweden 10 43 
Germany  9 16 
Belgium  7 52 
Switzerland  5 36 
Finland  4 33 
*Data from www.world-nuclear.org/information-Library/ 
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3 RECENT INTERNATIONAL PROGRAM DEVELOPMENTS 

3.1 Belgium  

• In 2012, the government announced that all nuclear power in Belgium is to be phased 
out by 2025, when the last of the remaining reactor operating licenses expire. 

• Two reactors are to be shut down in 2015, provided no national energy shortages result. 

Belgium played a historic role in the development of nuclear power reactor fuel, due to its 
access to large reserves of uranium ore in colonial holdings in Africa.  Beginning with the 
weapons effort for the Manhattan Project in World War II, and during the commercial 
development of nuclear reactors in the 1950s, Belgium was one of the main suppliers of 
uranium ore to the United States.  In the 1950s, Belgium also developed its own fuel fabrication 
facilities in the town of Dessel, as part of a collaboration with 12 other countries, and in the 
1960s, Belgium’s Nuclear Research Centre, SCK•CEN (Table 1-1), led industrial production of 
mixed oxide (MOX) fuel from reprocessed plutonium.  A Belgian reactor in 1963 was the first in 
the world to generate electricity from MOX fuel.   

Belgium has only 7 nuclear reactors, but nuclear power provides more than half the country’s 
electricity, so the economic importance of nuclear power in Belgium is second only to that in 
France (Table 2-1).  Two reactors are scheduled to be shut down in 2015, but the shut down is 
conditional on finding enough energy from other sources to prevent shortages.  Belgium has 
always reprocessed its SNF, either at facilities within the country or by contract with France, so 
spent nuclear reactor fuel is not classified as waste.  However, this condition may change in 
the future; the government has instructed ONDRAF/NIRAS (Table 1-1), the government agency 
responsible for management and disposal of all radioactive material, to study geologic disposal 
for SNF as well as for HLW.   

For over 30 years, SCK•CEN has conducted research on geologic disposal in the Belgian 
underground research laboratory High-Activity Disposal Experimental Site, which was 
constructed near Dessel at a depth of 224 m in the Boom Clay.  The current reference design 
calls for a geologic repository to be located in a soft clay formation such as the Boom Clay and 
the Ypresian Clay.  The engineering design assumes that HLW will be placed in a set of nested 
containers described as a supercontainer, which will be constructed and loaded at the surface 
to keep handling operations in the subsurface to a minimum.  The Belgian safety approach 
differs from others that emphasize engineered barriers; the safety case identifies the 
low-permeability, self-sealing, and sorptive properties of the Boom Clay itself as most important 
long-term barriers with respect to dose.  Related safety concerns in the performance 
assessment are possible thermal effects (e.g., clay dryout) and gas dilation effects in the clay.   

In late 2011, ONDRAF/NIRAS submitted a feasibility plan for geologic disposal of HLW to the 
FANC, which supervises all nuclear activities in Belgium.  Currently ONDRAF/NIRAS is awaiting 
a decision-in-principle and guidelines from the government to proceed with implementation of its 
disposal plan.     
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3.2 Canada 

• Of the 21 communities in Ontario and Saskatchewan who initially expressed interest in 
the site selection process for a deep geologic repository for Canada’s SNF, 14 remain 
under consideration by the Nuclear Waste Management Organization (NWMO).  In 
2014, four of these communities advanced to the second stage of their preliminary 
assessments, which includes airborne geophysical surveys followed by geologic and 
environmental mapping. 

• A federally appointed Joint Review Panel is in its third year of evaluating a license 
application from Ontario Power Generation (OPG) to construct a deep geologic 
repository for OPG’s low- and intermediate-level waste (LILW).  The panel 
conducted public hearings in mid-2014 and has scheduled an additional set of hearings 
for September. 

• Atomic Energy of Canada Limited (AECL) is restructuring from a crown corporation to a 
contractor-operated entity to be known as Canadian Nuclear Laboratories Limited 
(CNNL). 

• CNWRA is continuing to support development of sorption data for Canadian sedimentary 
rock samples for an NWMO performance assessment database.    

Canada generates about 16 percent of its electricity from 19 active nuclear reactors, most of 
which are located in Ontario at 3 nuclear power stations (Bruce, Darlington, and Pickering).  
Bruce Power is the world’s largest currently operating nuclear site, with the capacity to generate 
6,300 megawatts of electricity (MWe).  All nuclear power reactors in Canada are Canadian 
Deuterium Uranium designs, which use unenriched uranium oxide fuel and have 
deuterium-enriched (heavy) water as a moderator.  Spent fuel is not reprocessed.  

The Canadian government established the NWMO in 2002 to implement a flexible long-term 
approach for disposal, driven strongly by public engagement and stakeholder interaction in 
3 lengthy phases of site selection and development.  In the first phase, NWMO initially spent 
several years in discussions with potential stakeholders across Canada, as a result of which 
NWMO received requests from 21 communities interested in obtaining more information about 
how their community might participate in a siting action.  Fourteen of the communities remain 
under consideration as potential host sites.  NWMO also conducts technical research about 
disposal of SNF and is developing performance assessment capabilities for a generic repository 
design similar to those of Sweden and Finland. 

In 2011, OPG submitted a license application to construct its own deep geologic repository 
600 m below the surface in a thick, low permeability sequence of limestones and shales of the 
Michigan Basin at a site near the Bruce Power nuclear facility.  The technical details of the 
license application were developed by NWMO, under contract to OPG.  A three-member panel, 
appointed jointly by the Canadian Nuclear Safety Commission (CNSC) and the Canadian 
Environmental Assessment Agency, is evaluating the OPG license application.  Public hearings 
that are being held in 2014 are among the last of the panel’s scheduled review activities.  AECL 
also is evaluating the feasibility of a deep geologic repository for LILW to accommodate large 
volumes of AECL’s existing and eventual LILW from more than 60 years of operations at the 
Chalk River Laboratories and from the eventual decommissioning of the many nuclear research 
facilities at the site.   
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3.3 Finland 

• The Radiation and Nuclear Safety Authority (STUK) is nearing the end of its review of 
Posiva’s license application to construct a deep geologic repository at Olkiluoto.  STUK 
expects to forward its conclusions to the government in early 2015 for a 
licensing decision.   

• Teollisuuden Voima Oy (TVO) is constructing a third nuclear reactor at its Olkiluoto 
nuclear power plant.   

• Fennovoima Oy shareholders have made a binding decision to construct and finance the 
Hanhikivi I nuclear power reactor, a new nuclear power plant site at Pyhäjoki in western 
Finland.  Plans for construction are proceeding.  Fennovoima Oy submitted a revised 
environmental impact assessment to the Ministry of Employment and Economy for the 
Hanhikivi I reactor after deciding, in 2013, to construct a mid-sized (1,200 MWe) reactor 
instead of a 1,800 MWe reactor. 

• STUK made a preliminary finding that the Hanhikivi reactor can be constructed safely, 
but specified that the operator, Fennovoima Oy, will need to further develop its 
organization and management systems to assess and ensure the reactor can be 
operated safely.   

Finland obtains about 33 percent of its electricity from four nuclear power reactors, two of which 
are operated by TVO at Olkiluoto and two of which are operated by Fortum Corporation at 
Loviisa.  TVO is currently constructing its third reactor at Olkiluoto, which is expected to be 
operational in 2018.  The  government has also approved a request by a new nuclear utility 
operator, Fennovoima Oy, to build the Hanhikiva I nuclear power reactor at Pyhäjoki on the west 
coast of Finland.  Finland does not reprocess its SNF. 

Finland has two shallow underground repositories, near the nuclear power plants at Olkiluoto 
and at Loviisa, which are used for disposal of LILW generated by the plants.  Olkiluoto was also 
selected in 2001 as the proposed site for a deep geologic repository on the basis of strong 
community support for the facility.  As part of its site characterization work at Olkiluoto, Posiva, 
the implementer for nuclear waste disposal in Finland, has constructed an underground 
research laboratory, ONKALO, to a depth of about 400 m (i.e., the nominal final disposal depth 
for wastes at the proposed repository).  If the Posiva license application to construct the 
repository is approved, Posiva plans to use the ONKALO facility excavations as part of the 
planned repository layout. 

Posiva is funded by the two existing nuclear power operators in Finland, TVO and Fortum 
Corporation, and the repository is intended for their SNF wastes.  Plans for the disposition of 
used nuclear fuel from Hanhikivi I, the planned new Fennovoima Oy reactor in western Finland, 
are not yet known. 
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3.4 France 

• Construction of a new reactor at the Flamanville nuclear power plant, underway since 
2007, passed a milestone in early 2014 when the reactor pressure vessel was lowered 
into place.  The reactor is expected to begin commercial operation in 2016.   

• Following a national energy debate in 2013, the government announced a new policy in 
2014 that France’s nuclear generating capacity will be capped at its current level.  New 
reactors can be built but older ones would need to be shut down to maintain the limit.  By 
2025, nuclear power is to be limited to 50 percent of France’s electricity output.   

• The schedule for licensing Andra’s geologic repository project, Cigéo, has been affected 
by the expectation that a new law about reversibility will be promulgated in 2016.  The 
government cannot grant a license authorization for construction until the law is in effect. 

• There are no adjudicatory processes (hearings) associated with a licensing review in 
France, but the National Public Debate Commission organized public debates 
throughout France in the last half of 2013 to allow stakeholders to provide input about 
the Cigéo project.  The first debates were disrupted by anti-nuclear opponents and had 
to be cancelled.  The remaining debates were conducted as online, interactive webcasts.   

• In May 2014, Andra announced four significant changes in the Cigéo project plan, 
namely (i) to clarify how Andra will implement reversibility in the repository plan; (ii) to 
include a pilot industrial phase in the repository to test the technology prior to disposing 
of waste, (iii) to establish a regularly revised and government approved master plan for 
disposal operations, and (iv) to modify the license application schedule to produce a 
preliminary application in 2015 and a finalized version in 2017.   

France obtains about 73 percent of its electricity from nuclear power, the highest percentage 
worldwide.  France operates 58 nuclear reactors, has a 59th under construction, and is second 
only to the United States in terms of the number of reactors in use.  All reactors in France have 
closed fuel cycles, so spent fuel is reprocessed instead of disposed of as waste.  France also 
provides or has provided fuel reprocessing services for other countries, including Japan, 
Germany, Switzerland, the Netherlands, Belgium, and Italy.  With multiple power plant locations 
across the country, and the use of reprocessing facilities by French reactors as well as 
international customers, France has an extensive and well-developed transportation system for 
shipments of SNF, new reactor fuel, and HLW by rail, road, and sea. 

France intends to co-dispose of its vitrified HLW with long-lived intermediate-level waste in a 
deep geologic repository.  In 1991, the French government authorized Andra (Table 1-1), the 
French national implementer for radioactive waste management, to construct and operate an 
underground research laboratory in a clay formation at Bure, in the Lorraine region.  Andra 
subsequently identified a small area (30 km2) near Bure in 2009 as the Zone of Interest for 
Detailed Reconnaissance (ZIRA) for siting a deep geologic repository.  The disposal project is 
termed Cigéo, an acronym developed from the term Centre Industriel de Stockage Géologique.  
A specific location for the repository within the ZIRA is being studied as part of Cigéo’s industrial 
design.  Andra plans to submit the preliminary license application for Cigéo in 2015.  CNWRA 
staffs are assisting the Institute for Radiological Protection and Nuclear Safety (IRSN) with 
stochastic modelling of radionuclide transport processes and with the development of a 
geochemical database of sorption coefficients and solubility limits to support the review of the 
Cigéo license application. 
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3.5 Germany 

• In mid-2013, the German Parliament passed the Repository Site Selection Act, which 
called for a government-appointed committee of diverse stakeholders to develop safety 
requirements and site exclusion criteria, and to propose a short list of potential sites for 
consideration by the end of 2015. 

• Nuclear power plant owners are seeking compensation from the government for the 
effective confiscation of power generation from 8 nuclear reactors, arguing the 
government shut them down despite assurances from the regulator about their 
continued safety. 

Within weeks after the March 2011 Fukushima Daiichi nuclear accident in Japan, the German 
government ordered 8 nuclear power reactors to be shut down immediately and permanently.  
Three months later the government passed a plan to phase out all nuclear energy by the end of 
2022.  Only 9 nuclear reactors currently remain in operation in Germany, supplying about 
16 percent of the country’s electricity usage. 

The German nuclear waste inventory includes vitrified HLW as well as SNF.  Until 1994, utilities 
were required to reprocess fuel, and most of the reprocessing was done at the La Hague 
reprocessing facility in France, with lesser amounts reprocessed at Sellafield in the United 
Kingdom and at the Mayak facility in Russia.  Government policy since 1998 has called for 
direct disposal only, though return shipments of vitrified waste from past reprocessing contracts 
continue to be received from France. 

Germany has two distinctions among the countries with established nuclear waste management 
programs.  First, although the federal government regulates nuclear safety, individual states are 
given the responsibility and authority to license the construction and operation of repositories in 
their state.  Second, Germany is the only country that has focused decades of study on salt as 
the preferred host rock for a deep repository.  With a long history of salt mining experience in 
Germany, a salt dome at Gorleben in the state of Lower Saxony was selected in the 1970s as a 
potential repository site for high-level radioactive waste.  A 10-year moratorium on research at 
Gorleben was imposed in 2001.  Detailed subsurface characterization resumed in 2010, and a 
preliminary safety assessment case was completed in 2012 and was scheduled to be released 
for international peer review.  However, the German parliament, in cooperation with all 16 of 
Germany’s state governments, approved legislation in the summer of 2013 to launch a 
completely new nationwide search for a suitable nuclear waste disposal site.  Although the 
Gorleben site was not specifically excluded from the new search, the site investigations at 
Gorleben were terminated and plans for a research laboratory there were cancelled.  A 
government-appointed committee of legislators, activists, and scientists will develop safety 
requirements, site selection criteria, and a short list of potential sites for consideration by the 
end of 2015.  The government then will make decisions about individual steps of the site 
selection process, including locations for site surveys.  The committee will be required to 
recommend a repository site to parliament by 2031 at the latest, with a repository to be licensed 
and built by 2040.   
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3.6 Japan 

• As of mid-2014, all nuclear power reactors in Japan remained offline, but the 
government has adopted a new energy plan that includes nuclear power as one of the 
four base-load options for the future.   

• Tokyo Electric Power Company (TEPCO) announced that in addition to the four 
damaged reactors at Fukushima Daiichi, Reactors 5 and 6 also will be decommissioned, 
closing the site completely.  TEPCO will reorganize into two separate divisions, the 
power generation business and a reactor decommissioning division that will be 
responsible for site closure at Fukushima Daiichi. 

• In February 2014, CNWRA staff accompanied researchers from the Japan Atomic 
Energy Agency on a tour of environmental remediation activities in the 
Fukushima prefecture. 

• The Industry Minister announced in 2014 that the Japanese government will abandon 
the current system of volunteer communities and will develop its own list of potentially 
suitable sites in the search for a deep geologic disposal site for Japan’s nuclear 
fuel wastes. 

After the March 2011 nuclear accident, the four damaged reactors at Fukushima Daiichi were 
permanently removed from service and all other nuclear reactors in the country were taken 
offline.  The suspensions of service continued in 2014, but the Nuclear Regulation Authority 
(NRA) has begun evaluating requests to restart several Japanese reactors.   

In September 2013, the Japanese government replaced the Nuclear Safety Commission and 
the Nuclear & Industrial Safety Agency with the NRA, which is part of the Ministry of the 
Environment.  The NRA, which is similar to the NRC in its structure and mandate, has a 
chairman and four government-appointed commissioners.   

All nuclear power reactors in Japan reprocess their SNF.  Japan relied on reprocessing facilities 
in the United Kingdom and France for many years but began building its own commercial-scale 
reprocessing plant at Rokkasho-mura about 10 years ago.  Completion of the plant is currently 
scheduled for late 2014.  Nuclear power plant operators, anticipating the availability of the 
Rokkasho-mura reprocessing facility, had already reduced their shipments of SNF overseas and 
have been accumulating spent fuel bundles for reprocessing in spent fuel pools at their reactor 
sites.  Delays in the completion of the reprocessing facility had begun to impact storage capacity 
at the reactor sites, so Japan constructed a centralized dry storage facility to alleviate the 
storage needs.  After a licensing review by the NRA, the centralized dry storage facility is 
expected to come into service in 2016.  The initial spent fuel storage capacity is 3,000 tons, with 
an eventual increase to 5,000 tons, and it will store SNF for up to 50 years prior to reprocessing.  
TEPCO intends to send the spent fuel assemblies removed from the Fukushima Daiichi reactors 
to this facility.  

Decommissioning and remediation activities at Fukushima Daiichi and in the surrounding region 
will generate large quantities (estimated 30 million cubic meters) of very LILW at Fukushima 
Daiichi and in the surrounding region.  Planning and developing centralized, effective disposal 
facilities for these wastes, and interim storage facilities for SNF from the decommissioned 
reactors, will continue to be important practical concerns in Japan and are likely to shift the 
near-term disposal priorities away from development of a deep geologic repository for SNF. 
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3.7 Korea 

• Renewal of the agreement between Korea and the United States that Korea will not 
build uranium enrichment facilities or reprocess SNF has been postponed from 2014 
until 2016.   

• A shallow underground disposal facility for LILW at Gyeongju near the Wolsong nuclear 
power plant was completed in mid-2014 and is awaiting its license to operate. 

• The agency for management of radioactive waste and SNF in Korea, previously known 
as the Korea Radioactive Waste Management Corporation, has been renamed the 
Korea Radioactive Waste Agency. 

There are 23 nuclear reactors in service in the Republic of Korea (also known unofficially as 
Korea or South Korea), providing about 28 percent of the country’s electricity.  Five new 
reactors are currently under construction; this is more new reactor construction than for any of 
the other countries listed in Table 2-1 except China.   

Korea has an open fuel cycle, so SNF is not reprocessed, although Korea is investigating 
several potential advanced fuel management options for the future, such as the development of 
fast reactors or a closed fuel cycle ( for example, using pyro-reprocessing).  However, the fuel 
cycle policy is constrained by an agreement with the United States, negotiated with the 
U.S. Atomic Energy Agency in the 1970s and renewed periodically, that does not allow Korea to 
build uranium enrichment facilities or to reprocess SNF.   

For several decades, Korea attempted repeatedly to locate a site for nuclear waste disposal 
before the siting approach was modified to separate a need for a SNF disposal repository from 
the need for subsurface LILW disposal.  Subsequently, with almost 90 percent approval by local 
voters, a location on the east coast at Gyeongju near the Wolsong nuclear power plant was 
designated in 2005 as the site for a shallow underground geologic facility for disposal of LILW.  
Completion of the Wolsong LILW disposal facility, excavated as a set of silos and rock caverns 
in granite about 80 m below the surface, was initially planned for June 2010.  However, 
hampered by problems with weak bedrock and higher than expected groundwater discharge, 
construction was not completed until 2014.  Subsurface LILW disposal is expected to 
commence within the next year, after an operations license is granted. 

Since 2006, the Korea Atomic Energy Research Institute (KAERI) has operated an underground 
research facility known as the KAERI Underground Research Tunnel (KURT), located in 
hydrologically saturated granite bedrock.  In the 2012–2014 timeframe, additional tunnels were 
excavated at KURT to support a second phase of experiments.  These experiments will include 
monitoring how tunnel excavation affects the nearby hydrogeology; development of a database 
of site characteristics such as geology, geochemistry, rock mechanics, and groundwater 
hydrology; and in situ performance tests of a 1/3 scale engineered barrier system. 
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3.8 Sweden 

• The Swedish Radiation and Safety Authority (SSM) are continuing to review the 
application submitted by the Swedish Nuclear Fuel and Waste Management Company 
(SKB) to construct a deep geologic repository for SNF at Forsmark.  SSM expects to 
provide its review conclusions to the Swedish government in 2015.   

• SKB has launched a new ship, the M/S Sigrid, to carry SNF from the nuclear power 
plants to the central interim storage facility (CLAB), where Sweden’s SNF is stored in 
pools of water until it can be disposed in a geologic repository.  The ship replaces the 
older and smaller M/S Sigyn. 

About 43 percent of the electricity supply of Sweden is supplied by 10 nuclear reactors, located 
at three nuclear power plants along the Swedish coast.  Sweden does not reprocess its spent 
reactor fuel.  A unique feature of the spent fuel management procedure in Sweden, first 
implemented in 1985, is that after fuel has been removed from individual reactors and cooled for 
several years in pools at the reactor site, the SNF is transported by a designated ship to a 
centralized interim wet storage facility, termed CLAB, to await eventual packaging and disposal. 

Sweden’s nuclear waste disposal program is at an advanced stage compared to that of most 
other countries in terms of repository design, performance assessment development, and 
positive record of stakeholder interactions.  The SKB, Sweden’s designated implementer for 
disposal, selected (with local municipality approval) and characterized a proposed repository 
site at Forsmark, on the east coast of Sweden.  SKB submitted a license application in 
March 2011 to the SSM for permission to construct a deep geologic repository at the Forsmark 
site.  Since then, SSM has completed an initial review of the acceptability of the license 
application, obtained a general independent international peer review from the International 
Atomic Energy Agency (IAEA), examined additional supporting information from SKB in 
response to specific queries, and currently is concluding its detailed review of the license 
application and SKB’s supporting materials with the assistance of independent technical 
experts.  Staff from CNWRA are among the technical experts who have assisted SSM with the 
technical review in the areas of geochemistry, hydrogeology, performance assessment, quality 
assurance, rock mechanics, and radionuclide sorption.   

SSM plans to complete its review and provide its recommendations to the Swedish government 
in early 2015.  The licensing decision will be based on the SSM recommendations about the 
radiation safety of the repository, the Ministry of Environment recommendations on 
environmental impacts, the advice of the National Council for Nuclear Waste (an independent 
Swedish advisory body), and input from other stakeholders.   

SSM is also evaluating the preclosure safety of SKB’s proposed repository operations at 
Forsmark and reviewing an additional SKB application to construct a spent fuel encapsulation 
facility adjacent to the CLAB spent fuel storage facility in Oskarshamn.  The containers from the 
encapsulation facility will hold the used fuel to be disposed in the Forsmark repository. 
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3.9 Switzerland 

• The radioactive waste management concept in Switzerland calls for the development of 
two geologic repositories in clay—one for LILW and one for SNF, vitrified HLW, and 
intermediate-level long-lived waste (ILLW).  In 2015, Switzerland expects to complete 
Stage Two of its three-stage Sectoral Plan to select four sites to be evaluated further for 
these two repositories. 

• The internationally supported full-scale engineered barriers experiment (FEBEX) that the 
Swiss implementer, Nagra, has been conducting in the Grimsel Test Site underground 
rock laboratory since 1997 is scheduled for dismantling in the spring of 2015.   

About 36 percent of Switzerland’s electricity is supplied by 5 nuclear power plants at 4 reactor 
sites in northern and western Switzerland.  After the Fukushima Daiichi nuclear accident in 
Japan in 2011, the Swiss government decided to phase out nuclear power by 2034, with no 
intervening replacement or construction of additional reactors.   

Switzerland has reprocessed SNF in the past under contracts with the La Hague Facility in 
France and with the Sellafield Facility in the United Kingdom, with the HLW returned to 
Switzerland for its storage and ultimate disposal, but a 10-year moratorium in Switzerland on the 
shipment of SNF outside the country took effect in 2006 and has prevented transport to the 
reprocessing facilities.  SNF is now either stored at the reactor sites, waiting for reprocessing 
that might restart in 2016, or it is placed in dry casks at Switzerland’s central interim surface 
storage facility, Zwischenlager Würenlingen (ZWILAG) to await disposal.  ZWILAG also stores 
much of the country’s low-, intermediate-, and vitrified HLW.   

The generators of radioactive waste in Switzerland are required to provide safe disposal of their 
wastes.  For this purpose, the National Cooperative for the Disposal of Radioactive Waste 
(Nagra) was established as a public and private consortium of radioactive waste producers, 
comprising the nuclear power plant operators and the federal state, which is responsible for 
radioactive waste from medicine, industry, and research sources.  Nagra is responsible for the 
preparatory work and research and development programs leading to all categories of 
radioactive waste disposal.  Nagra plans and funds research and development projects that are 
mostly conducted by contractors and international partners on site-specific investigations and at 
Switzerland’s two underground research facilities, the Mont Terri Underground Research 
Laboratory (located in an extensive clay formation called the Opalinus Clay) and the Grimsel 
Test Site (located in granitic rock). 

In 2010, the government approved a three-stage plan submitted by Nagra for siting, selecting, 
and licensing two deep geologic repositories in clay in northern Switzerland—one for LILW and 
one for high-level and long-lived intermediate-level wastes.  In Stage 1 (2008–2011), Nagra 
identified six potentially favorable repository siting areas for LILW and three for high-level and 
long-lived intermediate-level wastes; all of the areas were in a large and tectonically stable 
basin in northern Switzerland.  Stage 2 of the plan is currently underway and will identify four 
sites, two of which are to be evaluated further for a repository for the high-level and long-lived 
intermediate-level wastes, and other two for LILW.  Stage 3 will involve detailed characterization 
of each of the four sites and the selection of one site for each repository.   
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3.10 United Kingdom 

• In 2014, Radioactive Waste Management Limited (RWML), formerly the Radioactive 
Waste Management Directorate (RWMD), became a wholly-owned subsidiary of the 
Nuclear Decommissioning Authority (NDA).  The RWML is responsible for radioactive 
waste management for legacy sites and for implementing the geological disposal 
facility program. 

• The 2013 Energy Act established the Office for Nuclear Regulation (ONR) as the safety 
regulator for the civil nuclear industry, and the ONR began operating in 2014.  

With one of the longest histories of nuclear power development in the world, and the second 
largest number of nuclear power reactors in the European Union (after France), the 
United Kingdom operates 16 reactors at 9 nuclear power plant locations.  In addition, the 
United Kingdom has more than two dozen shut-down reactors, mostly small gas-cooled 
units from the 1960s, that await decommissioning.  Nuclear power currently provides about 
18 percent of the electricity in the United Kingdom, similar to the proportion in the United States. 

The United Kingdom reprocesses most of its SNF at the Thermal Oxide Reprocessing Plant 
(THORP) facility at Sellafield.  SNF that has not yet been reprocessed, and the plutonium and 
uranium extracted during reprocessing, are not classified as waste.  In addition to the 
United Kingdom commercial SNF, the THORP plant reprocesses or has previously reprocessed 
fuel from Japan, Germany, Switzerland, Spain, Sweden, Italy, the Netherlands, and Canada.  
The magnitude and duration of reprocessing activities in the United Kingdom have resulted in a 
large and well-developed transportation infrastructure (road, rail, and sea) for shipments of 
spent and reconstituted nuclear fuel and HLW.  Although a return date is not specified, all 
international contracts for reprocessing at the THORP plant include a requirement for the 
customers to take back their HLW, which is a vitrified waste form encased in stainless 
steel canisters.   

The Nuclear Industry Radioactive Waste Executive (NIREX), created in 1982, was the 
entity initially responsible for storage and geologic disposal of radioactive wastes in the 
United Kingdom.  In 2005, the ownership of NIREX was transferred from the nuclear industry to 
the government, and the Nuclear Decommissioning Authority (NDA) took over NIREX 
responsibilities.  In 2014, the NDA established RWML as its wholly-owned subsidiary to be 
responsible for implementing radioactive waste management and the geological disposal facility 
program.  A key role of the NDA will be to treat and dispose of large volumes of legacy wastes 
that will be generated by the decommissioning of many nuclear facilities in the United Kingdom 
that date back to the World War II era in which the waste inventories are complex and, in many 
cases, unidentified.  Accordingly, a priority in the United Kingdom nuclear waste management 
program is the NDA need for disposal facilities to accommodate the anticipated large volumes 
of LILW that will be associated with decommissioning. 

The United Kingdom waste management program has decades of unsuccessful stakeholder 
interactions related to disposal facility siting, most recently near Sellafield in 2013 when, citing 
concerns about the local geology and an international outcry over an environmental threat to 
England’s western Lake District, the Cumbria county council overrode district council 
endorsements and vetoed an advanced site search that would have included detailed geological 
investigations and discussions with host communities about the social and economic 
implications of repository development.  The decision effectively ended a 4-year process to find 
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a repository site for HLW.  The national government now is expected to focus instead on major 
improvements to current surface storage of wastes at Sellafield (Wainwright, 2013).   

4 INSIGHTS FOR GEOLOGIC DISPOSAL PROGRAMS 

In general terms, Canada and the European countries summarized in this report are among the 
earliest users of nuclear power worldwide.  All have had three or more decades of experience 
investigating the concept of deep geologic disposal of SNF and HLW from reprocessing 
operations.  Japan and Korea also have developed strong nuclear power generating capacities, 
though both countries have faced significant challenges in gaining public acceptance for 
geologic disposal. 

Sweden and Finland currently have the most mature high-level nuclear waste disposal 
programs; both have submitted license applications, currently under review by the regulators, 
for the construction of a deep geologic repository for disposal of SNF.  SKB and Posiva, the 
implementers of waste disposal in Sweden and Finland respectively, have similar repository 
designs, and both have obtained strong host community endorsements for their siting and site 
characterization programs.  SSM and STUK, the nuclear regulatory authorities in Sweden and in 
Finland respectively, are expected to complete their safety reviews of the license applications 
and make their recommendations to the government in the next year or two.    

France also has a long-standing and well-supported research and development program for 
nuclear waste disposal, and the French program is also preparing to site and license a potential 
repository.  The site selection process in France has been narrowed to a 30-km2 region near 
Andra’s underground research facility at Bure.  Although recent national public debates about 
the repository project were disruptive, Andra is proceeding with the development of a site 
description and a repository construction license application.  Andra intends to finalize its 
repository license application in 2017, after the enactment of a new French law about 
reversibility of disposal in 2016.   

Both the clay host rock type and the repository design being considered in Switzerland are 
similar to those of France.  Switzerland has narrowed its site selection process to a specific 
geographic region in northern Switzerland, but siting activities are not yet at a localized scale.   

Belgium has not formally initiated a site selection process.  The implementer, ONDRAF/NIRAS, 
has developed a detailed repository design based on a supercontainer concept that provides an 
option for a long period of monitoring and in-situ storage and the potential for retrievability of the 
waste in the future by placing the self-contained, multiple-barrier-system packages of waste in 
open emplacement tunnels where they are to remain until a final decision is made to backfill and 
close the repository. 

In the 1980s and 1990s, Canada, Germany, and the United Kingdom had some of the most 
active research and development programs worldwide for repository engineering, performance 
assessment techniques, and site characterization methods, but the respective governments in 
each country halted their repository programs in the late 1990s and early 2000s to address 
sociopolitical concerns about nuclear waste disposal approaches.  Canada has since adopted a 
phased sociopolitical approach that emphasizes stakeholder input and decision-making from the 
early stages of repository siting and development through final closure as much as 300 years in 
the future.  The first stage of the Canadian approach, which is proceeding slowly as planned, 
has met with initial success in terms of the number (21) of communities, of which 14 remain 
under consideration, that have expressed interest in having their locations assessed as potential 
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host sites for repository development.  In addition, the largest nuclear power utility in Canada 
obtained local municipality endorsement for a deep geologic repository for the utility’s LILW in 
deep sedimentary rocks of the Michigan Basin.  A license application for the LILW deep 
geologic repository is being assessed by a government-appointed joint review panel, and public 
hearings have been scheduled for late 2014 to inform a final recommendation to the Canadian 
government by the panel.   

The waste management programs in Germany and the United Kingdom, in contrast, have 
received sociopolitical setbacks in the past few years.  The German parliament has chosen to 
“reset the clock” in the search for a potential disposal site for Germany’s HLW, with a new site 
selection procedure established in 2013 that is to be implemented by a large committee of 
legislators, scientists, and activists, with a 2031 deadline for selecting a repository site.  The 
United Kingdom implemented a staged site evaluation plan over several years that was being 
supported by interest from two local municipalities near the nuclear site of Sellafield, but in 2013 
the higher-level district government vetoed the next stage of work, effectively ending the United 
Kingdom site selection plan for high-level radioactive waste disposal because no other sites 
were under consideration.  Future waste management in the United Kingdom is likely to focus in 
the near term on the disposition of large volumes of legacy wastes that will be arising from the 
decommissioning of aging, deteriorating nuclear facilities across the United Kingdom associated 
with many decades of reprocessing, research, and reactor operation. 

Korea has a strong nuclear energy program that started with its first commercial production of 
electricity in 2000; the program now has 23 operating reactors and 5 more under construction.  
Korea maintains an active research and development program for nuclear waste disposal, with 
a focus on the waste form characteristics of SNF and the material properties of potential 
engineered barrier components, but there is no regulatory framework in place yet to develop a 
siting program for deep geologic disposal.  Korea is considering additional short-term options 
for nuclear waste management such as expanding dry storage at reactor sites to alleviate 
the accumulation of spent fuel in pool storage at the various nuclear power plants across 
the country.   

In contrast to Korea, Japan reprocesses its SNF, so the main waste form awaiting disposal in 
Japan is vitrified HLW.  Decommissioning of the damaged reactors at the Fukushima Daiichi 
nuclear plant will add SNF to the inventory of HLWs requiring disposal because the damaged 
fuel in the reactor cores, and possibly other fuel in the cooling pools, will not be amenable to 
reprocessing.  Much larger volumes of other contaminated materials at Fukushima Daiichi also 
will require treatment, classification, and disposal, which may alter existing disposal priorities in 
Japan to accommodate the changed waste inventory.  

Nuclear power plant operators in Japan had accumulated a significant amount of SNF in 
storage facilities in anticipation of using it in the reprocessing facility at Rokkasho-mura when 
completed.  However, depending on how many of the shutdown reactors eventually restart, 
there may be less need to reprocess the accumulated SNF.  If the SNF currently in storage is 
not reprocessed, it will need to be reclassified as a waste form, which will increase the volume 
of high-level nuclear waste Japan possesses that will require disposal.  Given the new issues 
facing the nuclear industry following the Fukushima Daiichi accident and the overall impact of 
the accident and related natural disaster on the Japanese economy, resources and efforts to 
site and develop a deep geologic repository for high-level wastes are likely to be a relatively low 
priority for some time. 
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5 INSIGHTS FOR CONSENT-BASED SITING  

An international symposium hosted by the Radioactive Waste Management Committee of the 
Nuclear Energy Agency (NEA) on “The Safety Case for Deep Geological Disposal of 
Radioactive Waste:  2013 State of the Art” (NEA, 2014) included papers about the 
socio-technical challenges associated with siting nuclear waste disposal facilities and how these 
challenges are being addressed in different countries.  Insights from several of these papers, 
and other recent publications, are provided here.    

Metlay and Ewing (2014) noted that so far, specific sites for geologic repositories for high-level 
radioactive wastes have been selected in only four countries—France, Finland, Sweden, and 
the U.S.—although none of these have yet received regulatory authorization to construct their 
repositories.  The method of consent for siting differed in each of these countries.  In France, 
the village of Bure volunteered to host an underground research laboratory in the early 1990s 
with the understanding that a repository might subsequently be constructed nearby.  In Finland, 
local consent for siting was given when the government took a site selection “decision-in-
principle” after completing surface-based investigations in 2001 at Olkiluoto.  In Sweden, a 
repository site was selected by the government with municipality consent at Forsmark, though in 
addition to that step, before the government grants a license to construct the municipality must 
agree with the government decision – an option for a “final veto” at the end of the licensing 
process.  As set forth in the U.S. regulations, consent by the host state is sought only after the 
detailed site characterization, including subsurface activities, is substantially complete; for the 
Yucca Mountain site, the state of Nevada refused consent, but its veto was overridden by the 
U.S. Congress.  

Metlay and Ewing (2014) also identified that initial site investigation activities in general are 
relatively inexpensive and broad in scope (e.g., literature reviews, existing data) and then 
proceed to a focused program of more detailed surface-based investigations, typically including 
borehole drilling.  These investigations then lead to a larger programmatic investment in an 
underground excavation either preceding construction of a geologic repository (e.g., France) or 
potentially as part of one (e.g., Finland).  Host communities responsible for allowing site 
development to proceed through these various stages worry about committing irreversibly to an 
action before some unexpected problem is revealed by further site investigations, so they prefer 
to postpone giving their final consent as long as possible.  An implementer prefers to receive 
consent sooner rather than later, prior to committing substantial effort and money in site 
characterization and the development of a performance assessment only to have the potential 
host withdraw consent even before a regulator has evaluated the safety case.  Metlay and 
Ewing (2014) noted that for communities to make an informed, confident decision about safety 
(“no surprises”), they need the technical base to understand long-term processes over 
thousands to hundreds of thousands of years, which may require their access to independent 
technical experts or their direct involvement in collecting data independently of the implementer 
and monitoring the site characterization work.   

In the United Kingdom, communities are invited to express interest in siting but maintain the 
right to withdraw at some predetermined point, typically when large financial investments by the 
implementer will be required to construct underground workings.  The details about when the 
right to withdraw can be exercised must be decided before any boreholes are drilled.  Similarly, 
communities in Canada are invited to express interest voluntarily in siting, and the decision to 
proceed with underground excavations at a location cannot proceed without their consent.  At 
the time a siting decision is to be made in Canada, the community is to propose the terms and 
conditions under which the community would have the project proceed.  Then they negotiate 
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with the implementer to produce a formal binding agreement, from which withdrawal by the host 
community is not allowed.  At that point, underground excavation proceeds.    

In contrast to the community-based approaches, Switzerland’s “Sectoral Plan” is a prolonged 
three-stage site selection procedure in which the potential siting cantons and their local 
communities have no final say in site selection (Zuidema and Schneider, 2014; Flüeler, 2014).  
Site selection is driven by a focused technical investigation and the development of safety cases 
to select a repository location.  The most direct stakeholder input potentially comes at the end of 
the process, when final approval of a license application to construct a repository can be subject 
to a national referendum on the topic (Leuz and Rahn, 2014).   

Metlay and Ewing (2014) concluded that regardless of the site selection approach, it is 
important that the right of withdrawal from a siting decision be clearly stated by law, with the 
details negotiated between the implementer and the community as equal partners, including the 
point at which a community can no longer exercise its option to withdraw.  One reason the latest 
site selection initiative in the United Kingdom was blocked by the Cumbria County Council in 
2012 was the council’s concern that their right of withdrawal could be compromised in the 
future, as suggested by a statement in the implementer’s guidelines that “in the event at some 
point in the future, voluntarism and partnership does not look likely to work, Government 
reserves the right to explore other approaches” (Metlay and Ewing, 2014).  Such a reversal 
was in fact recently exercised by the government of Japan when the Industry Minister 
announced in 2013 that Japan will abandon the current system of waiting for volunteer 
communities to come forward and will develop its own list of potentially suitable repository sites 
(Asahi Shimbun, 2013). 

Bergmans (2008) and De Preter, et al. (2013) described a semi-voluntary community 
partnership that was implemented in Belgium to select a site for a surface facility for short-lived 
LILW.  After several failed attempts to identify a suitable site, the federal government instructed 
the implementer, ONDRAF/NIRAS, in 1998 to look for a potential site in “existing nuclear areas” 
and in any municipality that would be willing to volunteer.  The program was semi-voluntary 
because every community associated with the nuclear industry had to be considered in the 
preliminary investigations; however, ONDRAF/NIRAS made willingness to engage and discuss 
the possibility of hosting a repository a part of its preliminary feasibility analysis, so that the 
remainder of the siting studies would be conducted only where the municipal councils wanted to 
be considered further.  In the discussions that followed over the next 5 years, it was the local 
community in each case that decided on the social and technical feasibility of its hosting the 
disposal facility because ONDRAF/NIRAS had only one vote in each of the partnerships, and 
the local politicians, representatives of local organizations, and diverse interested individual 
citizens comprised the other votes.  Eventually a site at Dessel was selected for the disposal 
facility, though by then support from the neighboring municipality of Mol was also so strong that 
a new partnership was developed to allow Mol to participate in the plans for developing the 
project, also.  According to Bergmans (2008), an important practical lesson learned from this 
exercise was that the partnerships demanded a huge amount of time and effort from the 
participants, most of it voluntary, over a 5-year period.  The process could not be rushed 
because the citizens needed the time and resources to fully participate in the debate and 
decision-making, and communication included not just explaining technical information to the 
participants but also building trust and confidence by listening to local concerns and being 
prepared to reinvestigate options or look at certain aspects in more detail than the technical 
experts had anticipated (Bergmans, 2008).        
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The Adaptive Phased Management (APM) program in Canada is perhaps the most crafted and 
extensive socio-technical approach to stakeholder interactions and site selection that has been 
implemented to date.  In a study by InSOTEC, Landström (2012) described the evolution of 
APM from its genesis in a process of extensive public consultation and deliberation that a newly 
established organization, NWMO, undertook with many focus groups across Canada from 2002 
to 2005.  A special emphasis during this time was placed on interactions with Aboriginal 
representatives, particularly on meetings with tribal elders and traditional knowledge holders to 
explore whether indigenous knowledge could help guide the study.  NWMO annual reports 
emphasized how NWMO was not only talking to the public but also listening and adjusting their 
thinking accordingly during this period.  APM was adopted by the government in 2007 as the 
national policy for disposal of high-level radioactive waste, combining a flexible technical 
method for the management of high-level nuclear waste with a core principle of broad social 
collaboration in deciding how and when different phases of the waste management approach 
are to be implemented.   

The success of the Canadian program is so far measured by the number of communities (21) 
that have asked to learn whether their region might be suitable for a geologic repository.  
Landström (2012) noted, however, that as the APM approach was adopted by the government, 
the role of NWMO began to experience “mission creep” as it brought more technical staff into 
the organization, many of whom came directly from the previous nuclear waste management 
research programs at OPG, AECL, and CNSC.  Although socio-political interactions with 
stakeholders continue, the technical activities such as site screening and development of 
performance assessment capabilities dominate much of the NWMO planning.  The main 
difference between the site selection approach being used in Canada in the 1980s and 1990s 
compared to the NWMO approach is that, by having a large number of local communities come 
forward voluntarily for consideration, the siting process has obtained a “geography of the 
willing.”  The study by Landström (2012) concludes:  “It seems as if the extensive public 
engagement process initiated by the first incarnation of the NWMO has been beneficial to the 
implementation of the program.  That the initially unique concept of APM seems to have 
transmogrified into a more traditional concept of deep geological disposal appears not to have 
resulted in any perceptible public protest.”      

Holmes, et al. (2014) examined major shifts over the past two decades in society’s 
engagement with science in general and identified six elements of good practice for improving 
stakeholder involvement that could be relevant for stakeholder interactions in the field of nuclear 
waste management: 

1. Using science appropriately:  taking an inclusive, evidence-based approach rather than 
citing evidence in isolation to prove or disprove a particular point of view 

2. Building trust at an interpersonal level between those involved in the process; being 
respectful and human 

3. Using honest brokers:  impartial communicators and mediators who can integrate 
scientific knowledge with stakeholder concerns to identify and inform decision options 

4. Involving stakeholders as “scientists”:  involving stakeholders in the acts of generating 
and interpreting scientific knowledge and data promotes socially robust ownership of 
the issue  
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5. Communicating uncertainty:  convey that uncertainty is an inherent feature of science, 
and how that does not reflect a lack of quality in the science 

6. Meeting in protected spaces:  creating settings where productive dialogue can take 
place between scientists and stakeholders, without a sense of being monitored or 
observed by third parties. 

6 INTERNATIONAL ENGAGEMENT 

An objective of the international analysis of high-level nuclear waste disposal programs is to 
identify existing or potentially new opportunities for NRC participation in international activities 
that would continue to prepare NRC for changes in U.S. spent fuel management in the years 
ahead.  This analysis builds on four broad categories of technical issues where NRC staff could 
benefit from the information and experience of other countries:   

• Waste form properties, including radionuclide release and transport in different 
geologic environments 

• Alternative geologic conditions and other site characteristics associated with different 
geographic locations and rock types 

• Different engineered barrier system materials and their performance in different 
geologic environments 

• Performance assessment and dose modeling 

During the 2014 fiscal year, activities in the Division of Spent Fuel Alternative Strategies with a 
clear international component have included participation in the current phase of the 
Development of Coupled Models and Their Validation Against Experiments (DECOVALEX) 
program and interactions with researchers studying salt rock as a disposal medium.  A CNWRA 
staff member toured the evacuation zone around the Fukushima Daiichi nuclear power plant 
with scientists from the JAEA to observe environmental remediation activities and contaminant 
migration studies in the exclusion zone.  NRC and CNWRA staff members have participated as 
reviewers or observers for SSM and STUK in license application reviews for deep geologic 
repositories in Sweden and Finland.  CNWRA staff also are supporting NWMO in Canada for 
the development of a sorption database for sedimentary host rocks, and have assisted IRSN in 
France with modeling and database development in advance of review of the Andra license 
application for the Cigéo project.  NRC and CNWRA staff members continue to participate in 
international conferences to exchange technical information and learn more about the status of 
nuclear waste management programs in other countries, and NRC and CNWRA staff continue 
to support the development of strategic insights by identifying the flow of information between 
various international agencies and organization.  Participation in similar activities will continue in 
the year ahead. 
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