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Foreword to the report

The following “Overview of the Dual Track Approach for National Back-end Programs” was developed 
by the Co-Chairs of the Reliable Nuclear Fuel Services Working Group to be included as an introduction 
to this report and provides a broader understanding of the concept that is referred to as the dual track 
approach. 
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Overview of the Dual Track Approach  
for National Back-end Programs

October 2016 

There are many countries with spent fuel and many have only small amounts
Over 250 000 metric tons of spent fuel have been discharged from commercial power reactors by 33 countries. 
More than half of these countries have small programs, having discharged a combined total of less than 
36 000 metric tons of spent fuel. 

The path for spent fuel and high-level radioactive waste is storage  
and disposal in a geologic repository
Most of this spent fuel (SNF) is currently in wet or dry storage, with the remaining spent fuel having been 
reprocessed with the resulting high-level radioactive waste (HLW) also in storage. With only a few exceptions, 
this SNF and HLW is expected to be stored over long periods of time in the country that discharged the fuel. 
The international community has a common understanding that the final resolution for SNF and HLW storage 
will require disposal in a geologic repository. 

Countries are responsible for the spent fuel and high-level radioactive waste 
they generate
Under the Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste 
Management (hereafter, the Joint Convention), contracting parties have agreed that the country that discharges 
the spent fuel and receives the benefits of the power generated bears the responsibility for its management, 
including disposal. The key issue for each country is how that disposal is to be achieved. 

Developing a geologic repository is challenging, with significant benefits for 
cooperation
Since a geologic repository involves high fixed costs, there is an associated economy of scale, i.e. the larger the 
capacity of a repository the lower the per metric ton disposal cost. Further, it is acknowledged that for any 
country, regardless of the size of its program, developing a geologic repository is very difficult and a long-term 
endeavor, as well as challenging because of the cost and the social acceptability of such a solution. Moreover, 
many countries can expect added challenges as a result of having limited options for potential repository 
locations with technically acceptable geological conditions. This situation indicates that a number of countries 
with SNF and HLW would benefit greatly from working together toward the development of a multinational 
repository option.
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A national back-end program based on the dual track approach directed  
at the responsible management of SNF and HLW
A few countries like Finland, Sweden, and France are actively pursuing a program with a singular objective 
– the siting, development, operation and closure of an in-country geologic repository for their SNF and HLW. 
A number of other countries are pursing what is termed a “dual track approach.” Under this approach, the 
national back-end program includes the pursuit of two parallel and consistent paths. One path is a clear 
national program directed at the development of an in-country repository — the national track. The second 
parallel and consistent path is participation in activities that support the development of shared solutions — 
the multinational repository track. 

Small additional resources are required to pursue both the national track  
and the multinational repository track
The activities associated with pursuing the dual track approach involve synergies between the two paths that 
become beneficial as collaboration with interested countries increases. The national track will benefit from 
establishing relationships and sharing information that will result from work on the multinational repository 
track. Collaboration on development of shared solutions in the form of a multinational repository can be 
accomplished with small additional resources. The work on the national track will increase the technical 
and programmatic capability to meaningfully participate in working with other interested countries on the 
multinational repository track. 

The dual track approach encourages cooperation and strengthens national 
programs
The dual track approach is not a “wait and see” approach. Indeed, a country committed to such an approach 
will continue to pursue a national program directed at the responsible management of SNF and HLW to comply 
with its current responsibilities and obligations of the Joint Convention on the Safety of Spent Fuel Management 
and on the Safety of Radioactive Waste Management. However, this approach further includes working 
cooperatively with other interested countries toward shared solutions that permit those countries to meet 
their responsibilities. A country implementing a dual track approach will benefit from a growing cooperation 
among a group of interested countries that will reinforce the capability and credibility of its back-end program.

i i i



iv



InternatIonal Framework For nuclear energy cooperatIon

relIable nuclear Fuel ServIceS workIng group

Practical Considerations to Begin Resolving the Final Spent Fuel Disposal Pathway for Countries with Small Nuclear Programs

1

Table of contents

A. Executive summary  ............................................................................................................................. 3

B. Background  ............................................................................................................................................ 4

C. The multinational repository concept  ............................................................................................ 5

D. A path forward — The dual track approach  .................................................................................. 7

E. Activities for consideration today as part of the dual track approach  ................................. 8

 1. Activities related to policy and regulation  ................................................................................... 8 

 2. Activities related to costing and financing  .................................................................................. 9

 3. Activities related to national technical issues  ............................................................................ 9

 4. Activities initiating or enhancing cooperation with other countries  ...................................... 10 

 5. Activities related to program development  ................................................................................. 10

F. Next steps  .............................................................................................................................................. 11

1





InternatIonal Framework For nuclear energy cooperatIon

relIable nuclear Fuel ServIceS workIng group

Practical Considerations to Begin Resolving the Final Spent Fuel Disposal Pathway for Countries with Small Nuclear Programs

3

A. Executive summary

At the June 2015 IFNEC Steering Group meeting in Paris, France, the Working Group Co-Chairs proposed that 
the working group develop a Multinational Repository Concept Paper to clarify the possible paths forward for 
the multinational repository concept. This report is in response to that proposal. Earlier drafts of the report 
were provided to the working group for review and comment, and a working group meeting was held in 
May 2016 in Paris to provide additional opportunities for input from the working group members. The product 
of this work is intended to enhance the understanding of the “dual track approach”.

From a country perspective, the consideration and support for the multinational repository concept is 
reflected by the adoption of the dual track approach to the back-end. This approach involves progress in 
the development of a national repository program, while at the same time supporting the development of 
multinational repository opportunities. Although there is increasing recognition of the suitability of the dual 
track approach, mainly by small program countries, the working group believes more specific information is 
needed on what a country could do today to support the development of multinational repository opportunities. 
This report addresses that question. 

The report begins by making the case for the following conclusions: 

 • multinational repositories could provide significant benefits to countries with small nuclear power 
programs; and

 • it is in the interests of such countries to consider the dual track approach as part of their back-end 
program.

The report concludes with the identification of practical activities that: 

 • can be included as part of the dual track approach;

 • countries can consider undertaking today; and

 • support the future development of a multinational repository.

The working group intends to develop further understandings of specific candidate activities of interest 
to members. 
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B. Background

The challenges of developing a geologic repository
A geologic repository is recognized worldwide as the reference solution for the safe final disposal of spent 
nuclear fuel, and high-level radioactive waste (SNF and HLW). A few countries are making notable progress 
toward developing such a repository, while most other national repository programs are in early stages of 
development. 

A geologic repository is an expensive undertaking with high fixed costs (siting, characterization, licensing 
and initial construction) that are largely independent of the size of the repository. The high fixed costs result 
in economies of scale that favor repositories with capacities for large quantities of SNF and HLW. A geologic 
repository is also a long (a century or more) and complex project in terms of social, technical, scientific, and 
institutional challenges, that in most cases must be addressed by a country for the first time. 

Many small program countries share the same challenges
Over 30 countries are generating SNF and HLW, with about two thirds currently having inventories of less than 
3 000 MTU. More importantly, the number of countries with relatively small quantities of SNF and HLW are 
expected to grow significantly over the coming decades. 

With most countries having similar final disposal challenges relative to the economies of scale for a geologic 
repository, it is reasonable to assume that shared solutions involving a multinational repository will eventually 
develop into credible alternatives to many small individual national repositories.1

1. It should be noted that other alternatives have been proposed. Most notably, Russia has proposed arrangements for the take-
back of fuel that they supply. These arrangements have been limited to agreements that are part of the acquisition of a Russian 
reactor by a country.
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C. The multinational repository concept

What is a multinational repository?
A multinational repository is a geologic repository operated by one country (in which the government has 
endorsed the relevant set of responsibilities required for operating such a nuclear facility to include licensing, 
compliance to state-of-the-art standards and conventions, etc.) that accepts SNF and HLW from another country 
for final disposal. The multinational repository concept has had extensive analysis focused on identifying the 
types and features of different approaches to the development of a multinational repository.2

Under any scenario for multinational repository development, it can be assumed that:

1. The country offering a service for disposal of the SNF and HLW would willingly enter into agreements with 
the customer countries (motivations are likely to be unique to each situation) based on: 

 • national consensus that the benefits of accepting foreign SNF and HLW for disposal is in their interests, 
i.e. the benefits outweigh the economic and non-economic costs; 

 • confidence in understanding both the costs involved and the ability to manage risks; and 

 • confidence that both operational and long-term safety can be ensured.

2. Customer countries will have responsibilities for understanding the avoided monetary and non-monetary 
costs associated with participation in a multinational repository opportunity. They will also retain 
responsibilities for management of their SNF and HLW, until those responsibilities are transferred pursuant 
to the agreement between countries. Customer countries will also have a responsibility to ensure both 
themselves and their public that the facilities in the receiving country meet international standards.

3. Participation in a multinational repository will necessarily involve agreements between participating 
countries to address such matters as fees, liabilities, and contingencies. 

 • These matters will be worked out to the satisfaction of all parties (or there could be no multinational 
repository). Mutually acceptable agreements and contracts will require confidence that the service 
offered will continue, and a mutual understanding of costs and residual risks associated with the long-term  
performance of the multinational repository.

2. For example: Developing Multinational Radioactive Waste Repositories: Infrastructure Framework and Scenarios of Cooperation, 
http://www-pub.iaea.org/books/IAEABooks/7135/Developing-Multinational-Radioactive-Waste-Repositories-Infrastructural-
Framework-and-Scenarios-of-Cooperation, IAEA, 2004; Framework and Challenges for Initiating Multinational Cooperation for the 
Development of a Radioactive Waste Repository, http://www-pub.iaea.org/books/IAEABooks/10912/Framework-and-Challenges-
for-Initiating-Multinational-Cooperation-for-the-Development-of-a-Radioactive-Waste-Repository, IAEA, 2016.
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Although a multinational repository is likely not ripe for development today, 
actions taken now can be important to increase the likelihood of its future 
development 
Before a national consensus on accepting SNF and HLW disposal from another country can be achieved, it is 
essential to obtain a further understanding of issues of developing national repositories, such as costs and site 
evaluation processes, along with the technical, engineering, and regulatory challenges. National repository 
programs are moving forward, in part because issues of safety are being adequately addressed and public 
confidence continues to progress. Only when such issues are adequately addressed for a national repository 
program can countries begin to address them for a multinational repository. 

It is premature to propose a specific form for the nature of a national dialogue involving the consideration of 
transferring SNF and HLW from one country to another for disposal. In any case, it is likely that the maturation 
of any multinational repository project will require many years to decrease the uncertainties and secure 
the necessary conditions. This assumption is important since it provides clarity regarding the meaningful 
contributions that can be made today to support the multinational repository concept.

Near-term efforts can be most effective if focused on identifying relevant actions, and ways of pursuing 
such actions, that support the potential development of a multinational repository. Such efforts must be 
reasonable, clearly linked to the continued responsible management of SNF and HLW, and not perceived as 
distracting from the focus of developing a national repository.
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D. A path forward — The dual track approach

A number of countries are pursuing efforts that support the potential development of a multinational repository 
under a dual track approach. The dual track approach is where a country continues to explore national solutions 
in parallel to supporting shared solutions.3 This approach is intended to serve as an integral part of the 
national disposal program. One track addresses the development of a national repository, and the other track 
involves supporting the development of the multinational repository concept. Given the long timescales before 
implementation of either approach, the dual track approach need not result in major additional investments. 

Meaningful progress on the multinational repository concept will depend in large part on the active pursuit 
of the dual track approach by countries with relatively small inventories of SNF and HLW and those countries 
soon embarking on a nuclear future. Given that the benefit of the dual track approach is to support the 
potential development of a multinational repository, from a practical perspective, it is important to ask what 
does the dual track approach entails. 

Thus far, those countries interested in a dual track approach have focused their activities on bilateral and 
multilateral interactions, principally through participating in meetings and organizations, and exploring the 
multinational repository concept. However, this approach raises a key question: 

Are there are additional practical activities that countries could consider  
that would facilitate or enhance the prospects for the future development  
of a multinational repository?
The following section identifies a list of candidate activities that countries interested in the dual track approach 
might want to consider.

3. This approach has been developed and promoted by the Association for Regional and International Underground Storage, 
(ARIUS, see www.arius-world.org/), and in particular in its work in supporting the development of the European Repository 
Development Organization (ERDO, see www.erdo-wg.eu/).
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E. Activities for consideration today  
as part of the dual track approach

Recognizing the importance of the above question, the Reliable Nuclear Fuel Services Working Group undertook 
an effort to identify additional practical activities beyond participation in international interactions that a 
country can consider pursuing today that could contribute to supporting and promoting the development of the 
multinational repository concept. The activities considered were limited by their need to be complementary to 
a national repository program and require the commitment of relatively modest resources. 

The following list of activities is not intended to define what should comprise the dual track approach 
for any country, since that approach will likely be unique for each country. However, the list can serve as 
suggestions for countries to consider from the perspective of whether they are sufficiently: 

 • practical;

 • related to supporting a shared solution to final disposal; and

 • complementary to the national repository program.

1. Activities related to policy and regulation 

1.1.  Examine the pre-conditions required for adopting the dual track approach formally as a country’s 
governing policy. 

 •  Are the implications for adopting this approach well understood? If not, assign responsibility for 
developing the necessary understanding so that an informed decision can be made. If a country were 
to decide to pursue the dual track approach, adopting that as a national policy would add to and 
clarify the scope of the back-end program.

1.2.  Clarify whether national laws, international agreements, or commercial contracts, restrict the export 
and transfer of ownership of SNF and HLW. 

 • Unless these restrictions can be excluded, or formal approvals granted, any restrictions may present 
impediment and/or delays to participating in a multinational repository opportunity. 

1.3.  Identify the ownership, liability, and insurance requirements that apply to the storage, transport, and 
disposal of SNF in the participant country. 

 • Examine these requirements to understand how they apply to out-of-country SNF shipments and 
participation in a multinational repository project.

 • Develop and maintain a credible capacity to perform as “intelligent customers” of a shared solution 
by continuing the development through the national repository program, and national expertise in 
aspects of geological disposal. 
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2.  Activities related to costing and financing

2.1.   Develop estimates of life-cycle costs for a national repository in order to understand the estimates of 
avoided costs that would be associated with participation in a multinational repository opportunity. 

 • This activity will need to be done as part of the planning for a national repository program. 
Importantly, national repository cost estimates will clarify the range of costs avoided under a 
multinational repository approach. 

2.2.  Clarify that participant country funds collected to support SNF and HLW disposal can be used to 
purchase multinational repository disposal services outside the country, if these multinational repository 
approaches become available. 

 • Without this clarification (and perhaps changes to laws or regulations), funding obstacles or delays 
may make multinational repository approaches more difficult.

2.3.  Anticipate the contracts, agreements, and related discussions among parties that will be involved in the 
multinational repository procurement and development process, while taking into account the specific 
and complex nature of the necessary commitments.

2.4.  In anticipating the nature of the provisions that will be negotiated between participant countries, issues 
that may be important include: taking into account the long periods (several decades) before any disposal 
facility might close, the timing of responsibility transfers, the management of technical and social risks 
in the accepting country, and implications for the transferring country.

3. Activities related to national technical issues

3.1.   Determine if current participant country data being recorded regarding the characteristics of discharged 
SNF and HLW would be sufficient to meet the needs of another country that would take that SNF and 
HLW for disposal. 

a) Current data collection is likely to be defined by:

 • participant country technical needs; and 

 • international safeguard and security standards. 

b)  It may be advantageous to understand SNF and HLW data that might be required by potential 
multinational repository countries. 

c)   Collecting sufficient data today could be much less costly than having to develop the data later as a 
requirement for participation. 

3.2.   Conduct a study on how SNF and HLW from existing locations could be moved to appropriate export sites. 

a)  These studies could be an addition to the transportation activities in any national repository program, 
and could identify important issues that would need to be addressed if a multinational repository 
opportunity were to develop.
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4. Activities initiating or enhancing cooperation with other countries

4.1.   Participate in ongoing initiatives/studies on multinational options. 

 • Participate in or co-host dedicated meetings in the region on this topic.

4.2.   Participate in studies of projects related to demonstrating the safety of geologic disposal and the safety 
of radioactive waste transports.

4.3.   Initiate and/or participate in bilateral meetings with other countries that share interests in the dual 
track approach to explore opportunities for cooperation. 

4.4.   Develop a “contact group” with national representatives from interested countries to plan further 
activities. 

 • Such participants should cover both technical, commercial and regulatory issues. Therefore, multiple 
participants from a participating country should be included.

5. Activities related to program development 

5.1.   It is important to understand and document what has and has not worked on both multinational repository 
and national repository projects.

 • Study the experience of countries that have adopted the dual track approach (e.g. Netherlands, 
Slovenia).

5.2.   Maintain an active parallel national repository program, and operate this program in an interactive and 
complementary manner with the work on multinational repository shared solutions.

5.3.   Establish clear designation of national responsibilities for pursuing the dual track approach. 

 • If the dual track approach is to be pursued, it will require a clear designation of responsibility within 
the government structure.

5.4.   Analyze the legal (national, local, administrative, regulatory and commercial) framework that would be 
needed to participate in a multinational repository.
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F. Next Steps

This list of candidate activities in Section E was developed by the drafting committee of the working group and 
provided to the working group members for review and comment. Following presentation of this report to the 
IFNEC Executive Committee at their meeting in October 2016, the working group proposes to pursue further 
understanding of specific candidate activities that are of interest to the members.
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