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A growing consensus exists that deep geological disposal is the most appropriate 
solution to dispose of spent fuel, high-level waste, and other long-lived radioactive 
wastes.

Several European waste management organisations and other stakeholders (industry, 
research and academia, technical safety organisations, non-governmental organisations) 
share the opinion that it is time to proceed to licence the construction and operation of 
deep geological repositories for disposal. 

The Implementing Geological Disposal Technology Platform (IGD-TP) will provide 
opportunities to take part in the planning of research, development and demonstration 
(RD&D) activities, to participate in important information exchange and knowledge 
transfer and to efficiently contribute to the objective of implementation by 2025.

The present Vision Document provides the starting point for the launch of the IGD-TP 
and contains background information about the management of spent fuel, high-level 
waste, and other long-lived radioactive waste.
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FOREWORD 

Most countries in the world face problems regarding safe long-term management of radioactive 
waste, and this is no different in Europe. Euratom has been financing research on the broad subject 
of radioactive waste for many years; in the area of geological disposal of high-level radioactive 
waste in particular this effort stretches back more that three decades and has provided considerable 
support to national R&D programmes. Especially important in these efforts are the collaborative 
research activities by consortia of EU radioactive waste management organisations co-funded by 
the Euratom Framework Programme.

It is therefore with considerable satisfaction that I look forward to the coming to fruition of this 
process of research, development, demonstration and deployment. The Implementing Geological 
Disposal Technology Platform (IGD-TP) will be a scientific and technical forum to provide the 
necessary focus in the lead up to the operation of geological repositories for high-level nuclear waste 
in Europe, particularly in those Member States with the most advanced national programmes. These 
will not only be the first such facilities in Europe but also the first in the world. I am convinced that 
through this initiative, safe and responsible practices for the long-term management of hazardous 
radioactive waste can be disseminated to other Member States and even 3rd countries, thereby ensur-
ing the greatest possible protection of all citizens and the environment both now and in the future.

However, radioactive waste is an emotive subject, and problems often have a socio-political rather 
than purely technical aspect. As part of the TP process, a window can be opened to this socio-
political dimension, and I look forward to a broad participatory forum in which all stakeholders 
willing to contribute constructively can take part – a transparent and inclusive approach to member-
ship and involvement in platform activities is a key ingredient for overall success. Many radioactive 
waste management organisations have already engaged actively and effectively with the public, and 
the Euratom FP has also funded several projects on waste governance issues, therefore the outreach 
activities under IGD-TP will be a natural continuation.

The link between energy and management of radioactive waste has already been made in the 
Community’s Strategic Energy Technology Plan (SET-Plan), which recognises the crucial impor-
tance of implementing appropriate waste management solutions in the short to medium term. 
IGD-TP will be an ideal forum in which remaining technical issues can be addressed, and will give 
a collective and authoritative voice to the waste management community that is independent from 
the promotion of nuclear power.

In conclusion, I would like to thank the waste management implementers and R&D stakeholders that 
have come together over recent months in the preparation of this TP, its vision report and the launch 
event taking place on 12 November 2009, and would like to wish all present and future stakeholders 
involved in this new endeavour the greatest possible success. We are confident this will bring 
benefits for Europe, its industry and its citizens.

Octavi QUINTANA TRIAS
Director Energy (EURATOM) - DG RTD
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PREFACE 

During 2006-2007 the European waste management organisations 
and other bodies concerned with implementation of deep geological 
disposal carried out, with the financial support of the European 
Commission, a feasibility study called Co-ordination Action on 
Research, Development and Demonstration Priorities and Strategies 
for Geological Disposal (CARD) on establishing a technology 
platform for final disposal in deep geological formations. Based on 
the discussion following the results of the CARD-project, the waste 
management organisations SKB in Sweden and Posiva Oy in Finland, 
accepted to take the lead in the activities to prepare for implementing 
of such a technology platform. 

The waste management organisations share the opinion that it is time 
to proceed to licence the construction and operation of deep geological 
repositories for spent fuel, high-level waste, and other long-lived 
radioactive waste. They also agree that the technology platform is 
the appropriate tool to facilitate the implementation process. 

The Vision Document has been prepared by an Interim Executive 
Group (IEG) with members from SKB (Sweden), Posiva (Finland), 
Andra (France) and the Federal Ministry of Economics and Techno-
logy (BMWi, Germany). The Vision Document is written for all 
stakeholders interested in radioactive waste management. A broad 
consultation process has been performed during summer 2009 and the 
comments received have been considered in the final version of this 
document.

The organisations listed in Appendix 2 have brought forward and 
endorsed the Vision Document.
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THE TECHNOLOGY PLATFORM ON IMPLEMENTING 
GEOLOGICAL DISPOSAL OF RADIOACTIVE WASTE (IGD-TP) 
– VISION AND COMMITMENT

Our vision is that by 2025, the first geological disposal facilities for spent fuel, high-
level waste, and other long-lived radioactive waste will be operating safely in Europe.

Our commitment is to:

• build confidence in the safety of geological disposal solutions among European citizens 
and decision-makers;

• encourage the establishment of waste management programmes that integrate geological disposal 
as the accepted option for the safe long-term management of long-lived and/or high-level waste;

• facilitate access to expertise and technology and maintain competences in the field of geological 
disposal for the benefit of Member States.
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SUMMARY

Almost one third of the electricity consumed in Europe is produced by nuclear power. The source of 
radioactive wastes in Europe is mainly the production of electricity but small amounts also emanate 
from research, other industry and medical applications. The radioactive wastes are categorised 
with respect to their level of activity into low-level, intermediate-level and high-level nuclear 
wastes. A distinction can also be made between short-lived radioactive wastes, consisting of radionu-
clides with half-lives up to a few dozens of years, and long-lived radioactive wastes with half-lives 
from a few hundreds to millions of years. For short-lived low- and intermediate-level radioactive 
wastes, repositories are in operation in many European countries. Spent fuel and long-lived radioac-
tive wastes are currently being stored before the intended disposal in deep geological repositories. 

A growing consensus both in Europe and in other parts of the world is that deep geological disposal 
is the most appropriate solution for long-term management of spent fuel, high-level waste, and other 
long-lived radioactive wastes. This consensus is based on work over several decades, comprising 
extensive Research, Development and Demonstration (RD&D) programmes to develop the technical 
solutions for deep geological repositories and to assess their long-term safety over the long time 
periods that the wastes need isolation from the biosphere. Both in Finland and Sweden a disposal 
site has already been selected. In France, the zone for disposal has been selected and the final site is 
to be specified by 2013. In several other European countries (e.g. Germany, Switzerland) repository 
siting, engineering feasibility, and the safety of disposal concepts to dispose of spent fuel, high-level 
waste, and long-lived waste have been assessed by waste management organizations, reviewed by the 
safety authorities and approved by governments as a basis for the site selection stage. In most other 
European countries RD&D is ongoing to further support the development of the geological disposal 
solution. Inherent in all these successful outcomes are judgments that safe geological disposal of 
spent fuel, high-level waste, and other long-lived radioactive waste is achievable and that the recom-
mendations in the reviews of safety cases are expected to be feasible to address during the subsequent 
stages of repository development. In this context, the future RD&D issues to be pursued, including 
their associated uncertainties, are not judged to bring the feasibility of disposal into question. 

International co-operation has been a key feature of the RD&D-work undertaken, including 
exchange of information and experience, assessment of progress, comparison of scientific and 
technical approaches, and harmonisation of safety principles. 

The waste management organisations agree that it is time to proceed to licence the construction 
of deep geological repositories. Despite public and political debate related to the siting of such 
facilities, a number of examples show that it is possible to site facilities for deep geological disposal 
through a process that involves broad societal participation. 

European waste management organisations also agree that existing successful co-operations can be 
further developed and strengthened. Based on this consensus and the outcome of the CARD-project, 
preparations to develop a technology platform have continued among the main organisations 
developing deep geological disposal concepts and facilities in Europe. 

The main objectives of the Implementing Geological Disposal of Radioactive Waste Technology 
Platform (IGD-TP) are to initiate and carry out European strategic initiatives to facilitate the stepwise 
implementation of safe, deep geological disposal of spent fuel, high-level waste, and other long-lived 
radioactive waste by solving the scientific, technological and social challenges, and to support the 
waste management programmes in the Member States. The platform intends to constitute means to 
further build confidence in the solutions, for reducing overlapping work, to produce savings in total 
costs of research and implementation, and to make better use of existing competence and research 
infrastructures.
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For all interested parties committed to the vision of implementing the first deep geological repositor-
ies by 2025, i.e. waste management organisations, industry, research and academia, technical safety 
organisations, non-governmental organisations, the IGD-TP will provide opportunities to take 
part in the planning of research, development and demonstration (RD&D) activities, to efficiently 
participate in focused implementation work, and to participate in important information exchange 
and knowledge transfer. 

The IGD-TP aims to offer benefits to all of its participants irrespectively of the timescale differ-
ences in European waste management programmes. For small waste management programmes 
and programmes in their initial stage the IDG-TP offers possibilities to build up of knowledge and 
experience.

The Vision Document provides the starting point for the launch of the Implementing Geological 
Disposal of Radioactive Waste Technology Platform (IGD-TP) and it contains background informa-
tion about the management of spent fuel, high-level waste, and other long-lived radioactive waste.
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INTRODUCTION

The main source for nuclear waste in Europe is the operation of nuclear reactors. By the international 
Joint Convention1 and legal requirements each nation is responsible for managing the waste 
produced within its borders. 

There is increased awareness in the international community2 that geological disposal is the most 
appropriate solution for the long-term management of spent fuel, high-level waste, and other long-
lived radioactive waste3. At the same time, the European citizens4 have a widespread wish for an 
urgent solution for high-level radioactive waste disposal. 

A majority of the European countries with nuclear power have ongoing waste management 
programmes, but the current status and the main challenges of those programmes vary. Despite 
the differences between the timing and the challenges in the different programmes, there is a joint 
awareness that continued and strengthened cooperation on the scientific, technical, and societal 
challenges related to deep geological disposal is beneficial for the safe and timely implementation 
of the first geological disposal facilities.

In 2007, the EC presented the European Strategic Energy Technology Plan (SET-Plan)5 to accelerate 
the development and implementation of low carbon technologies. One of the key technology chal-
lenges referenced is to “maintain competitiveness in fission technologies, together with long-term 
waste management solutions”. Hence, the IGD-TP vision corresponds to the SET-Plan targets.

Over several decades implementers, and scientists and regulators have developed the knowledge 
that deep geological disposal is safe and technically feasible. The safety, siting and engineering 
feasibility of disposal of spent fuel, high-level waste, and long-lived waste have been assessed by 
waste management organizations, reviewed by the safety authorities and approved by governments 
as a basis for the site selection stage. The future RD&D issues to be pursued, including their associ-
ated uncertainties, are not judged to bring the feasibility of disposal into question. There are also 
examples demonstrating that it is possible to site facilities for geological disposal through a process 
involving broad societal participation.

The waste management programmes in Finland, France and Sweden are within a few years entering 
the licensing process of deep geological disposal facilities for radioactive waste. In Germany, the 
Gorleben site has been and will be explored for its suitability as a final repository. All collected data 
will be used in the licensing procedure. A demonstration of a viable solution for management of 
these wastes will enhance stakeholder confidence in Europe.

1 IAEA manages the Joint Convention on the Safety of Spent Fuel Management and on the Safety of 
Radioactive Waste Management, see http://www-ns.iaea.org/conventions/waste-jointconvention.htm.
2 OECD/NEA, 2008. Moving forward with geological disposal of radioactive waste: An NEA RWMC collective 
statement. NEA/RWM(2008)5/REV2. http://www.nea.fr/html/rwm/docs/2008/rwm2008-5-rev2.pdf 
3 Spent nuclear fuel and long-lived radioactive waste, c.f. Appendix 1.
4 Attitudes towards radioactive waste. Special Eurobarometer 297. June 2008. European Commission. 
http://ec.europa.eu/public_opinion/archives/ebs/ebs_297_en.pdf
5 A European Strategic Energy Technology Plan (SET-Plan). “Towards a low carbon future”. Communication 
from the Commission to the Council, The European Parliament, the European Economic and Social Committee 
and the Committee of the Regions, 2007, COM(2007) 723 final.
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In 2002, the European Commission introduced technology platforms6 as a tool to develop a common 
vision and strategic research agenda with short- and medium term objectives for implementation. 
The strategic initiatives prepared by such a Technology Platform are expected to contribute to “a 
sound scientific and technical basis for demonstrating the technologies and safety of disposal of 
spent fuel and long-lived radioactive wastes in geological formations” and “underpin the develop-
ment of a common European view on the main issues related to the management and disposal of 
waste” as expressed in the Specific Programmes implementing the Seventh Framework Programme 
of the European Atomic Energy Community (EURATOM) for nuclear research and training activi-
ties (2007 to 2011)7. The ambition is to bring together research and development-relevant stakehold-
ers with various backgrounds (e.g. regulatory bodies at various geo-political levels, industry, public 
authorities, research institutes and the academic community, the financial world, and civil society) 
who would develop a research and development strategy in areas of research needed in Europe. 

Opportunities for cooperation and establishing a technology platform regarding deep geological 
disposal were explored in the European Commission co-funded projects like Net.Excel8 and CARD9. 
It was envisaged that a technology platform would enhance European cooperation in the areas where 
work still remains, to optimise the solutions and to move results from laboratories and pilot-facilities 
to industrial scale. 

According to the CARD-project, the majority of the funding for RD&D in waste management comes 
from the implementing organisations, which calls for the technology platform to be implementer-
driven. However, the IGD-TP offers benefits for all types of participants. 

The Vision Document presents our vision and commitment for the future. The first part of the docu-
ment is focused on the current situation, description of the platform and how the technology platform 
can provide means to develop or increase the overall efficiency of waste management programmes. 
The second part of the Vision Document provides background to the RD&D work in progress 
regarding deep geological disposal.

Generally throughout the Vision Document the terms used follow the defi nitions in the IAEA 
“Radioactive Waste Management Glossary”10.

The IGD-TP is established in November 2009 and further details of its work and results will be 
posted at the website www.igdtp.eu. 

6 European Technology Platforms (ETPs) were first introduced in the EC Communication “Industrial Policy 
in an enlarged Europe” in December 2002. For general information on Technology platforms see http://cordis.
europa.eu/technology-platforms/home_en.html.
7 Council Decision, EU, 2006/976/Euratom. 
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2006:400:0404:0433:EN:PDF.
8 Wiborgh, M., Papp, T., Svemar, C., 2004. Net.Excel. Final Technical Report. IPR-04-54. Svensk 
Kärnbränslehantering AB.
9 CARD Project. A Co-ordination Action on Research, Development and Demonstration Priorities and 
Strategies for Geological Disposal. Final Report May 2008. 
10 “Radioactive Waste Management Glossary”, IAEA, STI/PUB/1155, ISBN 92-0-105303-7, 2003.
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GROUNDS FOR IMPLEMENTING DEEP 
GEOLOGICAL DISPOSAL

The European Commission periodically prepares situation reports concerning radio active waste 
and spent fuel management in the European Union. The recent sixth situation report11 provides 
information on waste volumes generated and disposed of as well as on developments in policies 
and practice. 

There are two options for the management of spent fuel, either direct disposal (open fuel cycle) 
or disposal of high-level radioactive waste and long-lived wastes from reprocessing (closed fuel 
cycle). Also research reactors generate specific radioactive wastes, which require either reprocessing 
or disposal. Most countries in Europe using nuclear power have opted for one of the two options; in 
Germany both options have been pursued.  

The annual production in the European Union Member States of radioactive waste and spent fuel 
(statistics from 2004) suitable for deep geological disposal is 5,100 m3 of long-lived low- and 
intermediate level waste12 (LILW-LL), 280 m3 of high-level waste and 3,600 tonnes heavy metal 
(HM) of spent fuel. It is estimated that at the end of 2004, 220,000 m3 long-lived low- and intermedi-
ate level waste, 7,000 m3 high-level radioactive waste, where the majority is vitrified waste from the 
reprocessing of spent fuel, and 38,000 tonnes of heavy metal (spent fuel) were stored in Europe.

Depending on the waste disposal concept the heat generating spent fuel and high-level waste require 
a cooling period up to several decades.

Several facilities for safe storage of radioactive waste are already in operation in Europe, see Figure 1. 
Vitrified high-level waste is stored in Belgium, France (two sites), Germany, The Netherlands, 
Switzerland, and the United Kingdom. In Bulgaria such a storage facility will start operation in 2009. 
Altogether, spent nuclear fuel is stored at 43 reactor sites or at dedicated interim storage facilities. 

Several facilities for the disposal of operational waste (LLW and ILW) exist in Europe. For example 
facilities in Finland, France, Spain, Sweden and the UK have been operating since more than 20 
years. Germany will start operating the first deep geological repository in Europe for non-heat 
generating low-level and intermediate-level waste in 2014 (the Konrad facility). France plans to start 
operating a geological repository for low-level, long-lived waste in 2019. 

The facilities presently requiring development and implementation, concerning long-term 
management of radioactive wastes, are those for deep geological disposal of the spent nuclear fuel, 
high-level waste (vitrified waste from reprocessing), and long-lived intermediate-level waste from 
reprocessing. 

For several European Member States, the time is now right to put the plans for implementing deep 
geological disposal facilities into action. The plan to start operating deep geological repositories for 
direct disposal of spent nuclear fuel is 2020 in Finland and 2023 in Sweden. France plans to start 
operating a deep geological repository for vitrified high-level waste13 from reprocessing in 2025. 
Target date for commencing operation of a repository for spent nuclear fuel and high-level waste in 
Germany is 2035. More countries are planning deep geological disposal in the following decades. 

11 European Commission, 2008. Sixth situation report on: “Radioactive waste and spent fuel management 
in the European Union”. SEC(2008)2416.
12 This volume excludes the volumes produced in Germany, which are to be disposed of in the Konrad mine.
13 Including technological waste that mainly consists of pieces of fuel element assemblies remaining after 
reprocessing. 
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Figure 2. Stepwise implementation 
of deep geological disposal.
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Figure 1. Map indicating approximate locations of operating and planned facilities (2008) for 
radioactive waste in Europe as well as locations of underground Research, Development and 
Demonstration/Rock characterisation facilities (due to the scale of the map, at-reactor storage 
sites are not shown for most countries).
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The current status and the main challenges of the ongoing European waste management programmes 
vary. However, even if the time schedules for implementation of deep geologic disposal varies in 
different Member States, it is agreed that the progress towards deep geological disposal is a stepwise 
process which shows significant similarities in all programmes; an example can be seen in Figure 2. 

The responsible first action to prepare a waste management programme, has often been a political 
decision to develop a strategy for implementation of geological disposal, and then later the transposi-
tion of this strategy into a legal, regulatory and organisational framework14. The strategy needs to 
include definitions of the roles, responsibilities and rights of the parties involved (implementer, 
regulatory body, civil society) and to define clear rules for securing sufficient funds to finance the 
implementation of geological disposal.

Site selection and site characterisation of a geological disposal facility for radioactive waste is a 
complex undertaking where legal, scientific, technological and social factors are to be considered. 
IAEA has therefore published guidance documents for siting geological repositories15. 

Many areas in the siting process need to be integrated and conducted in parallel and the sequencing 
may be country-specific. Typical time periods for siting are 10-20 years and time for construction 
before operation another 10 years. Time before closure depends on the evolution of the nuclear 
power programmes, but is at least several decades after the start of operation. In summary, the tech-
nical development and implementation of disposal projects demand decades to realize. Each siting 
process has to be adapted to the national situation, but there are certainly benefits in transferring 
experiences from processes in other countries.

Geological disposal of spent fuel and high-level waste has been developed from a conceptual stage 
to the stage of implementation over a couple of decades in those countries approaching licensing. 
Remaining challenges that are related to science, technology and their interfaces with the society 
have to be solved. At different time periods and steps of the implementation of geological disposal, 
there is a need to address those challenges. Some of them might be similar in several countries but 
some others are country-specific. 

Several independent comprehensive analyses show that long-term safety is achievable for a well 
engineered repository in different types of host rock, including crystalline rock, clay and rock salt. 
The analyses are founded on a strong scientific basis. Specific scientific challenges are encountered 
when reducing the uncertainties in order to improve confidence in long-term safety. 

The technological challenge is to transfer the studies and the results of RD&D activities into proven 
and reliable technologies useful for the construction, operation and closure of a deep geological 
repository. 

Several challenges relate to the interface between science and technology and the society. Social and 
political challenges are related to the siting of repositories and bridging the chasm of knowledge 
between experts and general public. 

To efficiently address the remaining challenges and to pool the available resources a process for 
establishing a technology platform on implementing geological disposal has thus been initiated. 

14 European Nuclear Energy Forum, 2008. Developing a roadmap to comprehensive long term radioactive waste 
management in the EU. Memo from Working Group “Risk”, Jan 23, 2008, Brussels, http://ec.europa.eu/energy/
nuclear/forum/bratislava_prague/working_groups/risks/radio_waste_en.pdf 
15 IAEA, 2004. Siting of Geological Disposal Facilities Safety Series No. 111-G-4.1, http://www-pub.iaea.org/
MTCD/publications/PDF/Pub950e_web.pdf 



- 18 -

THE TECHNOLOGY PLATFORM ON IMPLEMENTING 
GEOLOGICAL DISPOSAL OF RADIOACTIVE WASTE

As discussed earlier some waste management programmes in the Member States are approaching the 
licensing stage. Considerable knowledge has been achieved but some challenges still remain that are 
related to science and technology and their interfaces with the society. To meet the overall vision of 
the IGD-TP in an efficient way, the activities to be performed within the technology platform need 
to be implementation-oriented. In the CARD-project8 it was concluded that the technology platform 
should provide

• a forum for discussion of RD&D issues and priorities,

• a means for sharing RD&D information and results, including information and experience 
on RD&D planning and management, and

• a mechanism for co-ordinating RD&D on topics of shared interest between programmes 
and groups of organisations.

Mission 
The platform will be a tool to support the confidence-building in the safety16 and implementation of 
deep geological disposal solutions. A strategic research agenda, means of working together and a 
detailed deployment plan will be developed. The platform will facilitate access to expertise and tech-
nology, interact with the stakeholders, and communicate the results to the benefit of all of Europe.

Objectives
The objectives of the technology platform are:

• to define, prioritise, initiate, and carry out European strategic initiatives that will facilitate the 
stepwise implementation of safe, deep geological disposal of spent fuel, high-level waste, and 
other long-lived radioactive waste by addressing the remaining scientific, technological and 
social challenges, and

• to support the waste management programmes in the Member States.

To meet its objectives the technology platform will be active in:

• pooling of critical European resources and preparing co-ordination of future projects. It is 
important to ensure and to foster a sustainable European “critical mass” of competent human 
resources that can handle all aspects of geological disposal such as site characterisation, nuclear 
engineering, repository construction, operation and monitoring, closure, and the overall safety 
case now and in the future. The pooling of resources can create and support the development 
and strengthening of the strong centres of competence in Europe. These competence centres can 
also provide unbiased knowledge concerning the feasibility of geological disposal that decision-
makers and citizens may consult.

• mobilising public and private funds from the platform members and from other funding sources 
to finance implementation of the agreed strategic initiatives; 

• proper development, management and transfer of knowledge concerning geological disposal; 

• contributing to the availability and maintenance of critical masses of resources for RD&D of 
technology as well as networks for knowledge management, education and training;

16 IAEA Safety Standards. Gelological Disposal of Radioactive Waste. Safety Requirements, No. WS-R-4, 2006.
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• identifying areas in strategic knowledge or know-how that can be covered by concerted actions; 

• creating synergies with other European Technology Platforms, international organisations (like 
OECD/NEA, IAEA), and European initiatives such as the European Nuclear Energy Forum and 
the European Nuclear Safety Regulators Group17. 

The technology platform should offer efficient and flexible ways to arrange necessary actions to 
achieve the objectives in the different RD&D target areas and strategic areas as described in the 
chapter “The Way Forward”. 

Challenges
In the chapter “Grounds for implementing deep geological disposal” a set of challenges concerning 
the waste management programmes in general is discussed. Extensive RD&D work has been carried 
out for decades showing the feasibility of deep geological disposal, but for implementing the first 
corresponding facilities a limited amount of scientific and technical challenges still remain. The 
first objective of the technology platform connects to these remaining challenges. Examples of such 
activities in the areas of science and technology are described in the following:

• How to handle the remaining uncertainties in the long-term safety is one of the scientific chal-
lenges and there is a common interest to reduce these uncertainties by using knowledge from 
laboratories and natural systems. A major task is to prepare and to review the overall safety case 
for a deep geological repository. For carrying out such a comprehensive work and for reaching 
common understanding and confidence in all aspects of long-term safety, the further development 
of efficient methods is expected to benefit from international cooperation.

• How to transfer the studies and results of RD&D activities into proven and reliable technologies 
useful for the construction, operation and closure of a deep geological repository is one of the 
technological challenges. A major task relates to understanding when knowledge is sufficient 
for well founded decision-making, and how to transfer from a research and development phase 
into an industrial scale implementation phase. Improved knowledge on and experiences from 
practices in different waste management programmes are a key to such an understanding. 

Another task during the implementation phase is to combine nuclear safety requirements with cur-
rent underground practices and constraints. This task also entails education and training of the people 
involved in the implementation.

The remaining Social and political challenges can generate some activities within the platform even 
if these challenges normally are country-specific and also are accentuated during the early stage of 
site selection, see Figure 2. Addressing these challenges is especially valuable for the Member States 
in the initial phase of their waste management programmes. However, it is a major challenge to 
devise a proper plan giving all stakeholders the possibility to influence the process without creating 
deadlocks and to maintain the support at both local and national levels during the many decades 
needed to site, construct, operate and close the repository.18 In this context it is essential to develop 
the dialogue with the general public to share the extensive scientific and engineering work underpin-
ning the conclusions that “geological disposal is technically feasible” and that “geological disposal 
system provides a unique level and duration of protection for high activity, long-lived radioactive 
waste”19. Development of mechanisms for sharing and transfer of experience on confidence-building 
from the forerunners of implementing deep geological disposal might therefore be one activity 
within the platform. 

17 Previous name: European High Level Group on Nuclear Safety and Waste Management. http://eur-lex.europa.
eu/LexUriServ/LexUriServ.do?uri=OJ:L:2007:195:0044:0046:EN:PDF
18 These issues are being dealt with in the ”Forum on Stakeholder Confi dence” (FSC) in the RWMC at OECD/
NEA. (www.nea.fr/html/rwm/fsc.html)
19 OECD/NEA, 2008. Moving forward with geological disposal of radioactive waste: An NEA RWMC collec-
tive statement. NEA/RWM(2008)5/REV2. http://www.nea.fr/html/rwm/docs/2008/rwm2008-5-rev2.pdf 
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Benefits
Co-operation and focused RD&D with openness about the results are important stepping stones 
for the implementation of deep geological disposal in the countries aiming for implementation of 
facilities in 2025. This also applies to small waste management programmes and programmes in 
their initial stage. Stakeholder confidence in Europe will be enhanced by a demonstration of a viable 
solution for managing spent fuel, high-level and/or long-lived radioactive wastes.

The platform intends to constitute a tool for reducing overlapping work, to produce savings in total 
costs of research and implementation, and to make better use of existing competence and research 
infrastructures. Thus participation in the technology platform will support and be of benefit to waste 
management programmes, independent of the time plans of such programmes.

Competence building
RD&D on geological disposal has been carried out for several decades and a wealth of scientific 
information, technology, knowledge and experience exists among the committed and potential 
participants in the platform. The platform’s co-operative work is expected to efficiently further build 
competence and later to disseminate knowledge. The work on increasing knowledge and overall 
level of competence will lead to improvements in technology. 

Communication with all relevant stakeholders concerned with radioactive waste management, 
and with deep geological disposal in particular, will be vital and will add to increased confidence. 
The openness and willingness to co-operate and build on previous experience will be essential for 
coordination of the waste management programmes in different Member States and for developing 
a common view and understanding on chosen deep geological disposal systems and/or on its 
components. 

Joint work and use of resources
The technology platform will support joint work and joint use of experimental facilities, joint use 
and transfer of results and experience; the development of robust repository designs through interdis-
ciplinary and focussed research which is expected to even further enhance the understanding of site 
properties and features (including geology and groundwater) and the engineered barrier functions, 
and their interactions. 

The platform will support further analysis of the evolution of the repository system from pre-
construction conditions to the post-closure behaviour tens of thousands years into the future; reduc-
tion of the uncertainties in safety assessments; and facilitating of the extensive and careful reviews 
by independent distinguished scientists, scientific bodies, authorities, and regulators about achieved 
results carried out in the respective waste programmes. All these items are expected to enhance the 
confidence in the solutions.

Joint work on strategies
All countries with waste management programmes independent of their timetable for implementa-
tion can benefit from research made on strategic issues such as retrievability, reversibility and final 
closure. Other topics are e.g. monitoring, safeguards, and institutional control after closure.

Knowledge transfer
The technology platform is foreseen to support the development of strong competence centres, 
which will facilitate efficient knowledge transfer between countries in an early stage in their waste 
management programme and those who are entering the licensing stage. 

A further benefit in creating centres of competence and networks is that Europe can provide expert 
technology advice to other countries exploring the nuclear option. Opportunities are also likely to 
evolve for technology providers regarding instruments, equipments, machinery and manufacturing.
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Organisation and participation 
In the CARD-project, needs and constraints for the technology platform organisation were identified. 
The basic structure of the organisation proposed for the technology platform includes an Executive 
Group that is supported by a Secretariat and a forum for exchange of information and discussion on 
RD&D needs, as well as results, in relation to implementation of geological disposal. The organisa-
tion, which is described in Figure 3, forms a starting point for the platform organisation, which 
evolves over time.

All stakeholders endorsing the vision of IGD-TP are welcome to join the platform at the launch 
event or later by application. 

Exchange Forum 
The Exchange Forum participants are all stakeholders in Europe (e.g. waste management organisa-
tions, industry, research organisations, research centres, academia, technical safety organisations, 
non-governmental organisations) endorsing the vision and willing to contribute positively and 
constructively to the objectives and goals of the platform, such as establishing and implementing 
the Strategic Research Agenda (SRA) and the accompanying Deployment Plan (DP).

The participants’ responsibilities include information exchange to and from the platform on the SRA 
and related RD&D needs, providing written recommendations to the Executive Group, participation 
in the consultation of the SRA and the DP, and they are also asked to identify and provide resources 
for the working groups.

Figure 3. The organisation of the technology platform based on the CARD recommendation.

Deployment:

RD&D topic

orientated projects

Executive Group &
TP Secretariat

Working groups with specified mandates, e.g.

Support functions:

e.g. education and

training and KM

Technology Platform Exchange Forum
Exchange of information, questions, discussion & advice.

Co-ordination with
EC Programme

Development of

Strategic Research

Agenda

Technology Platform Development & Implementation

Collaborative working projects and activities, e.g.

All stakeholders in Europe endorsing the Vision
(e.g. waste management organisations, industry,

research organisations, research centres, academia,

technical safety organisations, non-governmental organisations, ...)



- 22 -

Executive Group 
The Executive Group (EG) is the decision and management forum of the platform. The technology 
platform will be implementer-driven. Members of the EG will be organisations either being responsible 
for implementing a waste management programme or being formally responsible for the RD&D 
programme needed for implementation. In addition, research organisations with significant autono-
mous budgets and/or available funding that can contribute to the work of the technology platform are 
foreseen to have an advisory role to the EG. The EG members’ responsibilities are to take decisions 
and steer the different tasks of the platform; to prioritize activities and projects (to be funded jointly) 
for deployment; to initiate, monitor, and evaluate activities; to fund the secretariat (equal division); 
to approve the SRA and DP; to establish working groups; to encourage information exchange with 
”Mirror groups” 20 including regulators, and to develop reports and information to the Exchange Forum.

Secretariat 
The Executive Group appoints the Secretariat, whose responsibilities are to organise and coordinate 
the activities of the IGD-TP; to support the finalisation and publication of the SRA and DP of the 
IGD-TP; to contribute to that the IGD-TP is organised in an appropriate manner to achieve the 
committed vision according to the timeframes set in the Vision Document, in the finalized SRA and 
in its DP; to act as an information and communication centre about the activities of the IGD-TP and 
on developments in the waste management community. The Secretariat maintains a public website at 
www.igdtp.eu where information and documents about progress, future and past events are published; 
supports the exchange of information among the committed members and other exchange fora, and 
fosters consultation and cooperation on projects. The Secretariat reports to the Executive Group.

Working Groups
Working Groups will be established within the working programme. These groups will have specified 
mandates such as development of the SRA, development of supporting activities such as education 
and training (E&T) and knowledge management (KM). Cooperative projects and other forms of joint 
activities carried out in the Working Groups will follow agreed work plans and objectives.

Other participants
Regulators and Technical Safety Organisations are also invited to participate in the technology 
platform for example by forming mirror group(s) as decided by them. The regulator’s interaction 
with the platform shall not compromise their independence or prejudice their decisions.

20 Member States “Mirror groups” have objective of “providing co-ordination and an effective two-way 
interface between the platform developments and complementary activities at a national level” cf. 
ftp://ftp.cordis.europa.eu/pub/technology-platforms/docs/tp_report_defweb_en.pdf
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THE WAY FORWARD

A process for establishing technology platforms has been suggested by the EC, see Figure 4. This 
Vision Document developed by an Interim Executive Group is the result from the first step in such 
a process.

Based on experiences from several EC Framework Programmes, the importance of industry (imple-
menter) lead is emphasized to gain commitment and momentum to the deployment of the strategic 
initiatives. 

The IGD-TP will be managed and steered by implementing organisations but it will be essential 
when developing the Strategic Research Agenda (SRA) to consider input and comments from all 
interested stakeholders and to ensure that the activities proposed complies with the vision. The work 
must be a joint effort of the interested parties. The discussion on how to set priorities on RD&D 
topics is vital and must always comply with the shared vision.

The SRA will be an important document for communicating the remaining research needs, but also 
an instrument for creating synergies, co-operation, and co-ordination with activities taken place in 
other technology platforms and within other international cooperation fora.

Figure 4. A three-stage (generic) process for the IGD-TP based on the EC process for 
establishing technology platforms.
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There is a need to use a classification basis when identifying work areas that should be included in 
the SRA. 

Classification basis A: Legally based requirements necessary to proceed with the licensing. 

Classification basis B: Requirements derived from review comments by the authorities or interna-
tional scientific experts but not necessarily preventing granting a licence.

Classification basis C: RD&D topics that do not necessarily need to be addressed immediately 
in order to receive a license for a repository or areas where there is already sufficient scientific 
knowledge or understanding of technology available from previous Research, Development and 
Demonstration to meet the licensing criteria. 

When the first SRA is prepared it is foreseen that the technology platform should offer efficient and 
flexible ways to arrange necessary actions to achieve the goals in different RD&D target areas such as:

• engineering studies and demonstration of repository designs in different geological media;

• methods for site confirmation and in-situ characterisation of repository rocks in either generic 
or site-specific underground research facilities developed for implementation purposes;

• understanding of the repository environment; 

• studies on relevant processes in the near field (waste form and engineered barriers) and far-field 
(bedrock and pathways to the biosphere);

• development of robust methodologies for performance and safety assessment; 

• development of operating conditions, including operational safety and security including 
safeguards.

Concrete milestones in the next 10 year period are foreseen in the areas of:

• Full scale demonstration tests (i.e. in underground laboratories).

• Quality assurance of data sets.

• Safety assessment methodologies.

• Licence application approaches.

Details of the above mentioned actions and milestones will be further developed in the SRA and DP.

The Interim Executive Group (IEG) established in 2008 used the Vision Document for consultation 
with interested stakeholders in Member States to create interest for participation in the platform. 
The group also planed the official launch of the IGD-TP during fall 2009. It has initiated the work 
on creating a Strategic Research Agenda (SRA). A SRA drafting work group which also has the 
task to plan for arranging a seminar among interested stakeholders to discuss the content of a future 
SRA will be set up in connection with the official launch of the IGD-TP. A pre-analysis carried out 
within the individual waste management programmes on priorities and timeframes based on a preset 
guideline/criteria is foreseen in order to keep momentum in the work. This analysis will be presented 
at a seminar. 

After the official launch the Executive Group (EG), will be formed. The most urgent tasks for the 
EG will be to set up a Secretariat, to continue to engage stakeholders to participate in the platform, to 
form a SRA drafting work group and oversee the preparation of SRA, to conduct the first Exchange 
Forum meeting, and later to initiate and guide the drafting of the Deployment Plan based on the SRA. 
The SRA document is foreseen to be ready in 2010. It should be noted that a SRA needs to be 
updated regularly. The Deployment Plan (DP) will be prepared to include the remaining scientific, 
technological, social and political challenges to meet the vision. The DP will also be updated regularly 
and may be executed in the form of co-operation projects or by other forms of cooperation, such as 
information exchange or knowledge transfer activities. 

The activities planned in the SRA and DP constitute a base for forming consortia for activities in the 
SRA and DP. The members of the EG will fund their own parts of these activities and participants 
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of the Exchange forum are foreseen to contribute with human resources funded by own, national or 
European funding schemes. In addition the SRA and DP may be used by the EC to identify suitable 
topics for inclusion in Euratom calls for research proposals.

The IDG-TP will have an open attitude to interactions with all interested international stakeholders.
The Executive Group will prepare Terms of References for the platform and methods to share the 
results with other stakeholders such as international bodies and regulators. For IGD-TP it will be 
important to interact with organisations such as IAEA and OECD/NEA (RWMC) to exchange 
information and to look for synergies. Attention will be paid to the progress of the European Nuclear 
Energy Forum (ENEF)21 and the European Nuclear Safety Regulators Group (ENSREG), both 
established by the European Commission in 2007. Interactions are also foreseen with international 
organisations like International Association for Environmentally Safe Disposal of Radioactive 
Materials (EDRAM). Interfaces with other platforms22 will be identified and necessary co-operation 
be developed especially with the technology platform on Sustainable Nuclear Energy – SNE-TP23. 

It is now time to proceed with the safe implementation of deep geological repositories for spent 
fuel, high-level waste, and other long-lived radioactive waste. For all interested parties committed to 
the vision of implementing the first deep geological repository before 2025, i.e. waste management 
organisations, industry, research and academia, technical safety organisations, non-governmental 
organisations, the IGD-TP will provide opportunities to take part in the planning of RD&D activities, 
to efficiently participate in focused implementation work, and to participate in important information 
exchange and knowledge transfer. The IGD-TP aims to offer benefits to all of its members irrespec-
tively of the timescale differences in European waste management programmes. 

21 http:ec.europa.eu/energy/nuclear/forum/index_en.htm
22 http://cordis.europa.eu/technology-platforms/individual_en.html 
23 www.snetp.eu 





- 27 -

Switzerland

Spain 
Portugal 

France 

Italy 

Germany 

Ireland 

Czech
Republic

Poland 

Netherlands

Luxembourg

Belgium 

Austria 
Hungary 

Romania 

Bulgaria 

Greece 

Finland 

Sweden 

Denmark 

Estonia 

Latvia 

Lithuania 

Slovakia 

United
Kingdom

Slovenia 

Cyprus

Malta

17
26

133

1
4

4

19
15

58

7
54

46

59
77

420

10
46

64

4
29

23

1
54

14

6
30

25

5
46

64

4
37

14
2

13
7

2
32

14

1
42

5
5

40
278

17
53

EU 27 Nuclear power

EU 27 No nuclear power

Operating reactors 2007

% of total electricity supplied 2007

TWh 2007

Appendix 1 BACKGROUND INFORMATION 

NUCLEAR WASTE – PERSPECTIVES AND CONTEXT

Production of nuclear energy in Europe
In Europe, nuclear power contributes 32% of the electricity supplied. 151 nuclear power plants are 
operating in 16 countries, see Figure 5. In addition 74 reactors are closed down and await decommis-
sioning. The total installed capacity in 2007 was 135,000 MWe generating 915 TWh of electricity. 

Figure 5. European countries with nuclear power operating in 2007. The map shows number of 
reactors in operation, the total energy produced (TWh) and % of electricity supplied by nuclear 
power in respective country. Data by 31 December 2007 from IAEA24.

24 Extracted from IAEA. 2008. Nuclear Technology Review 2008. GC(52)/INF/3
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The nuclear fuel cycle and production of nuclear waste
Nuclear wastes are produced at all stages of the nuclear fuel cycle as indicated in Figure 6. In the 
“open fuel cycle” the spent fuel is directly disposed of without prior reprocessing. In the “closed 
cycle”, high-level solidified (vitrified) waste from reprocessing is disposed of. In both cases, a cool-
ing period of several decades (depending on the concept) between removal from the reactor and start 
of geological disposal is required to reduce the thermal impact. During this period the spent fuel or 
high-level waste stays in an interim storage facility. Some countries have opted for the “closed fuel 
cycle” and others countries for the “open fuel cycle”, while some countries keep both options open 
for the future.

The nuclear wastes generated from the power plants and recycling are classified into three main 
types of waste: Low-Level Waste, Intermediate-Level Waste and High-Level Waste and Spent Fuel25.

Low-Level Waste makes up the bulk of the volume of waste produced in the nuclear fuel cycle. It 
consists of e.g. paper, rags, tools, clothing and filters, which may contain small amounts of mostly 
short-lived radioactivity. The handling and transport of this waste does not require shielding and it 
is suitable for shallow disposal or co-disposal with intermediate level waste. These wastes are often 
compacted or incinerated before disposal to reduce their total volume. 

Intermediate-Level Waste contains higher amounts of radioactivity and normally requires shield-
ing. They typically comprise resins, chemical sludges, metal fuel cladding, and contaminated materi-
als from the decommissioning of reactors. The waste may be conditioned in concrete or bitumen for 
disposal. Short-lived waste is typically disposed of in shallow land burial or underground disposal 
< 200 m below surface but long-lived waste is or will be disposed of by geological disposal only.

25 The reader is referred to the webpage by the World Nuclear Association (www.world-nuclear.org ) for general 
information. The site provides many facts and information on general and country-specific issues related to the 
management of radioactive wastes. 

Figure 6. A 1,000 MW Pressurized Water Reactor (PWR) will annually produce around 
23 tonnes of spent fuel that either can be reprocessed - closed fuel cycle - to extract the 97% 
of the uranium that is left in the fuel elements (bottom of the graph) or be disposed 
of - open fuel cycle - (top of the graph).
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High-Level Waste and Spent Fuel both contains fission products and transuranic elements gener-
ated in the reactor core, which are not only highly radioactive, but also very hot due to radioactive 
decay. The high-level waste accounts for over 95% of the total radioactivity produced in nuclear 
power generation, as though the actual amount of material is low; 2-30 tonnes of spent fuel or 
three cubic metres per year of vitrified waste for a typical 1,000 MWe light water reactor. The 
level of radioactivity and heat from the spent fuel falls rapidly; after 40 years of storage about one 
thousandth of the activity level remains, compared with the level at the time of the removal from the 
reactor. High-level waste may be hazardous for tens of thousands of years, after which its radiation 
level and toxicity will be similar to the hazard level of a rich uranium mineralisation in the nature. 

The numbers above relate to a typical Pressurized Water Reactor. Other types of reactors may 
generate other waste streams, mainly Low- or Intermediate-Level long-lived waste such as reactor 
graphite waste.

There are two main concepts for interim storage of spent nuclear fuel. The first – wet storage – 
means that a part of the nuclear fuel is annually removed from the reactor core under water, and 
transferred to large water-filled pools where this spent fuel is held on racks underwater, see Figure 
7a. The water both shields the radiation and cools the spent fuel, which may be destined either for 
direct disposal or reprocessing. The second concept – dry storage – means that spent fuel or high-
level waste is emplaced in heavy transport and storage casks, see Figure 7b. The casks are designed 
to cool the waste by air convection and also to protect the waste from fires and mechanical impacts. 
The interim storage in Europe is normally at the reactor sites or at centralised interim storage facilities.

Besides the nuclear wastes generated by nuclear power generation, other radioactive wastes are 
also generated, stemming from hospitals, laboratories, research reactors and from industrial use of 
radiation sources.

Figure 7. A. Interim storage pools for spent nuclear fuel in Olkiluoto. Courtesy: TVO, Finland. 
B. Interim dry storage facility for high-level waste and spent fuel in Gorleben. Courtesy: GNS, 
Germany.

A B
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International conventions and fora for cooperation on 
nuclear waste issues
Many international conventions and policies have been developed over the years to guide and 
support the safe operation of all nuclear facilities world-wide. Knowledge on radioactive waste 
management is truly international, where experience is systematically shared. 

The International Atomic Energy Agency (IAEA) and the Nuclear Energy Agency by OECD 
(OECD/NEA) are important organisations for setting standards and transferring of experience 
between the member states.

IAEA manages “Joint Convention on the Safety of Spent Fuel Management and on the Safety 
of Radioactive Waste Management”26 to achieve and maintain a high level of safety worldwide 
in spent fuel and radioactive waste management. One important principle in the Convention is 
that “radioactive waste should, as far as is compatible with the safety of the management of such 
material, be disposed of in the State in which it was generated”. In July 2008, the Convention had 
46 independent states participating. The status of the national programmes is periodically reported in 
accordance with the Convention. 

OECD/NEA has long fostered international dialogue and has issued many policy papers in which 
implementers and regulators developed common understanding of ethics, science and technology 
related to radioactive waste management27. The Radioactive Waste Management Committee 
(RWMC) is an OECD/NEA international committee made up of senior representatives from 
regulatory authorities, radioactive waste management agencies, policy-making bodies and research 
and development institutions. The RWMC/NEA has, over the years, published several collective 
statements on crucial technical and strategic issues of geological disposal. 

The European Commission in 2007 established two groups, the European Nuclear Energy Forum 
(ENEF) 28 and the European Nuclear Safety Regulators Group (ENSREG). The latter group is set 
up to facilitate consultation, coordination and cooperation of national regulatory authorities.

26 http://www-ns.iaea.org/conventions/waste-jointconvention.htm 
27 http://www.nea.fr/html/general/policypapers.html#rwm 
28 http:ec.europa.eu/energy/nuclear/forum/index_en.htm
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ACHIEVEMENTS IN PREPARATION FOR DEEP 
GEOLOGICAL DISPOSAL 

In June 2008, the RWMC/NEA Committee explained in a concise manner why geological disposal 
remains as an appropriate waste management choice for spent fuel, high-level waste, and other 
long-lived radioactive waste, and outlined the current status of geologic disposal, the challenges 
and opportunities related to implementation, and the expectations for further development29. The 
rationales for geological disposal being the preferred option as expressed by the RWMC/NEA are that:

• A geological disposal system provides a unique level and duration of protection for high activity, 
long-lived radioactive waste. The concept takes advantage of the capabilities of both the local 
geology and the engineered materials to fulfil specific safety functions in complementary fashion 
providing multiple and diverse barrier roles.

• The overwhelming scientific consensus world-wide is that geological disposal is technically 
feasible. This is supported by the extensive experimental data accumulated for different geologi-
cal formations and engineered materials from surface investigations, underground research 
facilities and demonstration equipment and facilities; by the current state-of-the-art in modelling 
techniques; by the experience in operating underground repositories for other classes of waste; 
and by the advances in best practice for performing safety assessments of potential disposal 
systems.

• Disposal can be accommodated in a broad range of geological settings, as long as these settings 
are carefully selected and matched with appropriate facility design and configuration and 
engineered barriers.

The RWMC/NEA recommendation is based on work over several decades by the international 
scientific and technical community that carefully studied and discarded alternatives like launching 
the nuclear waste into the space, ocean dumping, disposal under continental glaciers, sub-seabed 
disposal and long-term supervised storage. The conclusion was also, that even if the high-level waste 
volumes are decreased considerably by partitioning and transmutation, there will be wastes remain-
ing that will require geological disposal. 

Deep geological disposal, may be arranged in many ways, but the preferred option is an excavated, 
engineered multiple-barrier geological repository, that will be passively safe after closure of drifts 
and shafts. It will nonetheless be possible for future generations to retrieve the waste, should they 
wish to do so. 

Status of waste management programmes
While the nuclear waste exists, it has to be dealt with. The responsible first action has often been a 
political decision to develop and implement geological disposal, and then later to transpose this deci-
sion into a legal, regulatory and organisational framework. The definition of roles, responsibilities 
and rights of the parties involved in this process (implementer, regulatory body, civil society) and of 
the rules for securing sufficient funds to finance the implementation of geological disposal need to 
be agreed on.

It is widely accepted that development of a disposal facility should take place in a step-by-step 
approach with well-defined decision points. The degree to which a step-by-step process is legally 
implemented in regulations varies from country to country and the responsibilities of regulatory 
bodies at decision points also vary. 

29 OECD/NEA, 2008. Moving forward with geological disposal of radioactive waste: An NEA RWMC 
collective statement. NEA/RWM(2008)5/REV2. http://www.nea.fr/html/rwm/docs/2008/rwm2008-5-rev2.pdf 
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Programmes for managing radioactive waste have been developing since the 1960s concurrent with 
the development of civilian nuclear power. There are many similarities between the country-specific 
European waste management programmes. The typical elements in these programme for implemen-
tation of geological disposal are, see also Figure 2: 

• establishment of the waste inventory;

• development of concepts and technologies;

• site selection and site characterisation;

• design of the deep geological repository;

• safety demonstration based on scientific knowledge, demonstration of technology; 

• licensing;

• construction and manufacturing; 

• waste emplacement;

• backfilling and sealing;

• decommissioning and final closure.

Besides the geological disposal facility, it should be noted that other components are needed to 
develop the complete system for geological disposal, such as an encapsulation facility, where spent 
fuel or the vitrified waste from reprocessing is emplaced in a disposal canister. A transportation 
system is also necessary for transport from the interim storage facilities to the encapsulation plant as 
well as to transport waste containers from the encapsulation plant to the geological disposal facility.

Many of the interdisciplinary activities to develop and demonstrate the system for geological 
disposal are integrated and conducted in parallel. The sequencing may be country-specific. Also 
the timing of the programmes is different. Typical planning time periods for siting of the geological 
disposal facility are 10-20 years and the expected time for construction before operation another 
10 years. Time before closure is depending on the evolution of the nuclear power programmes, but 
is at least several decades after the start of operation. 

Table 1 provides an outline of the status and plans of waste management programmes for geological 
disposal of high-level waste or spent fuel in Europe. As shown, geological disposal facilities are 
planned to be constructed or operating within 15 years in Finland, France, Sweden, and Germany. 
In the German case the government has expressed that in 2035 a deep geological repository will be 
in operation. It is expected that the experience gained from this work would be very valuable for 
the waste management programmes that at a later time will commence licensing, constructing and 
operating geological disposal facilities.

In the following, some examples of developments in a few European countries are discussed to 
illustrate the achievements relating to development of concepts and technology, siting and site 
characterisation and the scientific and technical demonstration.



- 33 -

Ta
bl

e 
1.

 I
nf

or
m

at
io

n 
on

 w
as

te
 m

an
ag

em
en

t p
ro

gr
am

m
es

 (S
pe

nt
 fu

el
 a

nd
 re

pr
oc

es
si

ng
 w

as
te

s)
 in

 E
ur

op
e 

(2
00

8)
. 

C
ou

nt
ry

M
em

be
r S

ta
te

s
D

is
po

sa
l o

pt
io

n 
St

at
us

 a
nd

 p
la

ns

D
ec

is
io

ns
R

ep
ro

ce
ss

in
g 

D
ire

ct
 d

is
po

sa
l

G
eo

lo
gy

Si
tin

g
C

on
st

ru
ct

io
n

O
pe

ra
tio

n
W

as
te

 v
ol

um
es

 (d
es

ig
n 

ba
si

s)
H

LW
, I

LW
-L

L
Sp

en
t f

ue
l

B
el

gi
um

O
pe

n 
or

 c
lo

se
d 

fu
el

 c
yc

le
. 

G
ov

er
nm

en
ta

l m
or

at
or

iu
m

 
on

 s
pe

nt
 fu

el
 re

pr
oc

es
si

ng
. 

W
as

te
 p

la
n 

to
 b

e 
su

bm
itt

ed
 

in
 2

01
0 

fo
r t

he
 fe

de
ra

l 
go

ve
rn

m
en

t t
o 

ta
ke

 
de

ci
si

on
-in

-p
rin

ci
pl

e 

70
m

3  H
LW

 
(2

,1
00

 m
3  H

LW
 in

 
ca

se
 o

f c
lo

se
d 

fu
el

 
cy

cl
e)

 8
,9

00
 m

3  
IL

W
-L

L

4,
86

0 
tU

 a
nd

 7
0 

tM
O

X
 

(m
ix

ed
 o

xi
de

s)
C

la
y 

20
13

: S
af

et
y 

an
d 

Fe
a-

si
bi

lit
y 

C
as

e 
1 

al
lo

w
in

g 
th

e 
de

fin
iti

on
 o

f p
ot

en
tia

l 
zo

ne
s 

of
 in

te
re

st
 a

nd
 th

e 
st

ar
t o

f t
he

 s
iti

ng
 p

ro
ce

ss
 

(te
nt

at
iv

e)

20
20

: S
af

et
y 

an
d 

Fe
as

ib
ili

ty
 C

as
e 

2 
al

lo
w

in
g 

th
e 

st
ar

t 
of

 th
e 

lic
en

si
ng

 
pr

oc
ed

ur
e 

20
25

: 
gr

an
tin

g 
of

 th
e 

co
ns

tru
ct

io
n 

lic
en

ce
 

(te
nt

at
iv

e)

20
40

: s
ta

rt 
of

 
di

sp
os

al
 fo

r M
LW

 
(lo

ng
-li

ve
d 

w
as

te
) 

(te
nt

at
iv

e)

B
ul

ga
ria

H
LW

 d
is

po
sa

l c
on

ce
pt

 
20

12
C

ze
ch

 R
ep

ub
lic

O
pe

n 
or

 c
lo

se
d 

fu
el

 c
yc

le
S

ix
 p

os
si

bl
e 

lo
ca

tio
ns

 
ha

ve
 b

ee
n 

id
en

tif
ie

d.
B

ef
or

e 
20

65

Fi
nl

an
d

O
pe

n 
fu

el
 c

yc
le

5,
50

0 
tU

C
ry

st
al

lin
e 

ro
ck

D
ec

is
io

n 
in

 P
rin

ci
pl

e 
20

00
 fo

r c
om

m
en

ci
ng

 th
e 

co
nf

irm
in

g 
si

te
 in

ve
st

ig
a-

tio
ns

 a
t t

he
 O

lk
ilu

ot
o 

si
te

. C
on

st
ru

ct
io

n 
of

 
th

e 
un

de
rg

ro
un

d 
ro

ck
 

ch
ar

ac
te

ris
at

io
n 

fa
ci

lit
y,

 
O

N
K

A
LO

 s
ta

rte
d 

in
 

20
04

.

R
ep

os
ito

ry
 li

ce
ns

in
g 

ap
pl

ic
at

io
n 

by
 th

e 
en

d 
of

 2
01

2 

Li
ce

ns
e 

fo
r o

pe
ra

-
tio

n 
ex

pe
ct

ed
 2

01
8 

an
d 

op
er

at
io

n 
20

20
 

an
d 

on
w

ar
ds

Fr
an

ce
C

lo
se

d 
fu

el
 c

yc
le

, 
de

ci
si

on
s 

fo
r g

eo
lo

gi
ca

l 
di

sp
os

al
 w

er
e 

ta
ke

n 
by

 
th

e 
20

06
 P

la
nn

in
g 

A
ct

, 
de

fin
in

g 
th

e 
pr

oc
es

s 
to

 
se

le
ct

 th
e 

fin
al

 g
eo

lo
gi

ca
l 

di
sp

os
al

 s
ite

 a
nd

 a
 s

ch
ed

-
ul

e 
up

 to
 c

om
m

is
si

on
in

g 
th

e 
fa

ci
lit

y.
 

6,
80

0 
m

3  H
LW

 a
nd

 
70

,0
00

 m
3  L

L-
IL

W
C

la
ys

to
ne

Fi
na

l s
ite

 s
el

ec
tio

n 
20

13
. 

A
pp

lic
at

io
n 

fo
r c

on
st

ru
c-

tio
n 

en
d 

20
14

C
on

st
ru

ct
io

n 
st

ar
ts

 
af

te
r 2

01
6

O
pe

ra
tio

n 
20

25

G
ra

ph
ite

 fr
om

 th
e 

G
as

 
C

oo
le

d 
R

ea
ct

or
s 

be
in

g 
de

co
m

m
is

si
on

ed
, t

o 
be

 
di

sp
os

ed
 o

f a
cc

or
di

ng
 to

 
th

e 
20

06
 P

la
nn

in
g 

A
ct

 

25
,0

00
 t 

gr
ap

hi
te

Fi
na

l s
ite

 s
el

ec
tio

n 
en

d 
20

10
, a

pp
lic

at
io

n 
20

13
O

pe
ra

tio
n 

20
19



- 34 -

C
ou

nt
ry

M
em

be
r S

ta
te

s
D

is
po

sa
l o

pt
io

n 
St

at
us

 a
nd

 p
la

ns

D
ec

is
io

ns
R

ep
ro

ce
ss

in
g 

D
ire

ct
 d

is
po

sa
l

G
eo

lo
gy

Si
tin

g
C

on
st

ru
ct

io
n

O
pe

ra
tio

n
W

as
te

 v
ol

um
es

 (d
es

ig
n 

ba
si

s)
H

LW
, I

LW
-L

L
Sp

en
t f

ue
l

G
er

m
an

y
Te

rm
in

at
io

n 
of

 c
lo

se
d 

fu
el

 c
yc

le
 m

id
 2

00
5,

 th
en

 
di

re
ct

 d
is

po
sa

l o
f S

F 
is

 th
e 

on
ly

 o
pt

io
n.

 M
or

at
or

iu
m

 
on

 G
or

le
be

n 
un

til
 2

01
0 

at
 

th
e 

la
te

st

~7
80

 m
3  H

LW
 a

nd
 

6,
50

0 
m

3  o
th

er
 w

as
te

 
~ 

20
,8

00
 tH

M
R

oc
k 

sa
lt,

 
sa

lt 
do

m
e

U
nd

er
gr

ou
nd

 s
ite

 
in

ve
st

ig
at

io
n 

at
 G

or
le

be
n 

ha
lte

d 
in

 2
00

0,
 b

ec
au

se
 

of
 m

or
at

or
iu

m
, s

ta
nd

-b
y 

m
ai

nt
en

an
ce

 o
pe

ra
tio

n

S
ha

fts
 in

 G
or

le
be

n 
co

ns
tru

ct
ed

 1
98

5-
19

90
.

O
pe

ra
tio

n 
20

35
 

en
vi

sa
ge

d

H
un

ga
ry

O
pe

n 
fu

el
 c

yc
le

 is
 th

e 
re

fe
re

nc
e 

sc
en

ar
io

B
ef

or
e 

20
50

Li
th

ua
ni

a
S

to
ra

ge
 o

f s
pe

nt
 fu

el
 >

 
50

 y
ea

rs
 b

ef
or

e 
de

ep
 

ge
ol

og
ic

al
 d

is
po

sa
l

N
et

he
rla

nd
s

O
pe

n 
fu

el
 c

yc
le

. L
on

g-
te

rm
 in

te
rim

 s
to

ra
ge

 (1
00

 
ye

ar
s)

 p
rio

r t
o 

de
fin

iti
ve

 
de

ci
si

on
R

om
an

ia
O

pe
n 

fu
el

 c
yc

le
20

55

S
lo

va
ki

a
O

pe
n 

fu
el

 c
yc

le

S
lo

ve
ni

a
O

pe
n 

fu
el

 c
yc

le
20

65

S
pa

in
O

pe
n 

fu
el

 c
yc

le
. N

o 
de

ci
si

on
 u

nt
il 

ce
nt

ra
lis

ed
 

sp
en

t f
ue

l f
ac

ili
ty

 w
ill

 b
e 

in
 

op
er

at
io

n

2,
65

2 
m

3  
H

LW
/IL

W
10

,1
64

 m
3  (

6.
67

4 
tU

)
20

50
 (t

en
ta

tiv
e 

da
te

 
fo

r u
se

 fo
r w

as
te

 
m

an
ag

em
en

t c
os

t)

S
w

ed
en

O
pe

n 
fu

el
 c

yc
le

12
,0

00
 tU

C
ry

st
al

lin
e 

ro
ck

A
pp

lic
at

io
n 

fo
r l

ic
en

ce
 

of
 c

on
st

ru
ct

io
n 

to
 b

e 
su

bm
itt

ed
 2

01
0

C
on

st
ru

ct
io

n 
of

 
re

po
si

to
ry

 e
xp

ec
te

d 
to

 s
ta

rt 
20

15

O
pe

ra
tio

n 
ex

pe
ct

ed
 

20
23

S
w

itz
er

la
nd

S
pe

nt
 fu

el
 a

nd
 H

LW
 d

is
-

po
sa

l; 
m

or
at

or
iu

m
 o

n 
fu

el
 

re
pr

oc
es

si
ng

 u
nt

il 
20

15

11
5 

m
3  H

LW
 a

nd
 

53
5 

m
3  L

L-
IL

W
1,

13
5 

m
3

O
pa

lin
us

 
C

la
y

S
ec

to
ra

l P
la

n 
fo

r s
iti

ng
 

th
at

 in
vo

lv
es

 n
ar

ro
w

in
g 

do
w

n 
si

te
 o

pt
io

ns
; 

lic
en

ce
 a

pp
lic

at
io

n 
in

 
20

15

C
on

st
ru

ct
io

n 
of

 S
F/

H
LW

 re
po

si
to

ry
 to

 
st

ar
t i

n 
ab

ou
t 2

04
0

R
ep

os
ito

ry
 o

pe
ra

tio
n 

to
 s

ta
rt 

in
 2

05
0

U
ni

te
d 

K
in

gd
om

C
lo

se
d 

fu
el

 c
yc

le
S

pe
nt

 fu
el

, u
ra

ni
um

 a
nd

 
pl

ut
on

iu
m

 in
 th

e 
U

K
 h

av
e 

no
t b

ee
n 

de
cl

ar
ed

 a
s 

w
as

te
 b

ut
 a

re
 in

cl
ud

ed
 in

 
th

e 
de

ve
lo

pm
en

t a
ct

iv
iti

es
 

fo
r g

eo
lo

gi
ca

l d
is

po
sa

l 
fa

ci
lit

ie
s

1,
40

0 
m

3  H
LW

, 
3,

30
0 

m
3  p

lu
to

ni
um

, 
80

,0
00

 m
3  u

ra
ni

um
 

an
d 

38
1,

00
0 

m
3  

LL
-IL

W

11
,2

00
 m

3
20

40



- 35 -

Development of disposal concepts and technology
Safe geological disposal is based on the multi-barrier principle where several barriers ensure the long 
term protection of the living environment. 

One repository concept example for direct disposal of spent fuel is the KBS-3 method developed by 
SKB in the early 1980s, see Figure 8. This proposal was reviewed by several international organisa-
tions on behalf of the Swedish Government, and later it was accepted as the reference design by 
authorities in Sweden and Finland. 

An example of a design concept for disposal of reprocessed waste is shown in Figure 9. In the 
French concept, waste packages have a steel overpack which will be pushed into horizontal tubing. 
A new multi-function concept has been developed. Since the host formation is clay, with very low 
water content and flow, and with high retention capacity, no separate buffer will be used around the 
waste canisters.

The German concept will be used for both types of nuclear waste, high-level vitrified waste and 
spent nuclear fuel, see Figure 10. In comparison with other deep geological disposal concepts this 
concept is mainly based on the good physical and mechanical properties of rock salt as host rock 
formation. Rock salt has very low permeability, shows good heat conduction and creeping behaviour. 
Therefore, these features allow to design a repository at comparatively small dimensions and with 
supporting geotechnical barriers only. The possibility of high-level waste emplacement in deep 
boreholes from underground is a specific technical feature. 

In summary, over the last three decades, several host rock types and disposal options have been 
studied and it is apparent that long-term safety based on the multi-barrier principle can be achieved 
by different means.

The RD&D activities over many decades have led to substantial improvement of methods and 
technology needed to implement deep geological disposal. Methods for site characterisation from 
the surface and underground have been developed and tested in order to provide a suitable database 
needed to model the evolution of the thermal, mechanical, hydrogeological, and chemical processes 
over time. This applies in particular to the near-field interaction between the waste forms, engineered 
barriers and the rock. Equipment and machinery for transporting and emplacing waste containers and 
for backfilling and sealing have also been developed, tested and demonstrated.

Figure 8. Illustration of the KBS-3 method for deep geological disposal of spent nuclear fuel in 
crystalline rock in Sweden and Finland. Courtesy: SKB.
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Figure 9. Illustration of the French repository design for high-level waste in a clay 
formation. Courtesy: Andra.
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Figure 10. Schematic view of the German repository design. Courtesy: DBE Technology. 
Drift and borehole emplacement for high-level waste and spent nuclear fuel in rock salt. 
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An important aspect is that much of the work has been conducted in realistic purpose-built under-
ground research and development facilities to conduct research in realistic environment, to develop 
and test that the engineering is proven and robust and for the purpose of demonstration.

Table 2 is an overview of ongoing endeavours in the European underground research development 
and rock characterisation facilities. The research work and technical development in these facilities 
have in many instances clearly benefitted from the international co-operation and projects co-funded 
by the European Commission.

One example of a purpose-built underground research laboratory is the HADES facility in Belgium, 
see Figure 11. 

Figure 12 shows the FEBEX experiment conducted at the Grimsel Test site, where several European 
organisations, co-funded by the European Commission, tested the performance of a bentonite buffer 
at full scale and under realistic thermal, hydraulic and mechanical conditions. 

Table 2. Underground research, development and rock characterisation facilities in Europe 
/revised from30/. The facilities either take advantage of pre-existing underground excavations (1), 
are purpose-built (2) or constructed in the region and the geological formation of the intended 
repository site (3). The underground exploration mine Gorleben (Germany) and the ONKALO 
Underground Rock Characterisation Facility (Finland) are co-located at the intended or proposed 
site for the deep geological repository (4). 

Underground RD&D facilities Type Host rock, location, depth Organisation, remarks Co-operating 
countries

Grimsel Test
Site (GTS)

1 Granite; Switzerland; 
450 m.

Nagra; gallery from 
a service tunnel of a 
hydroelectric project, 
operating since 1983.

Czech Republic,
France, Germany,
Japan, Spain, 
Sweden, Switzer-
land, USA

Mt. Terri Project 1 Opalinus clay (hard clay);
Switzerland; ~400 m.

SNHGS; gallery from a 
highway tunnel, initiated 
1995

Belgium, 
France,Germany, 
Japan, Spain, 
Switzerland

High-Activity Disposal
Experiment Site Underground 
Research
Facility (HADES-URF)

2 Boom clay (plastic clay);
Mol/Dessel, Belgium; 
230 m.

GIE EURIDICE; shaft 
sinking began 1980, 
operating since 1984 
and extended 1998-
1999.

Belgium, France, 
Japan, Spain

Äspö Hard Rock Laboratory 2 Crystalline rock; Sweden; 
several depths between 
200 and 450 m

SKB; operating since 
1995.

Canada, Czech 
Republic, Finland, 
France, Germany, 
Japan, Spain, 
Sweden, 
Switzerland, United 
Kingdom, 
United States 

Meuse/Haute (Bure) 3 Marne Shale (indurated 
clays), Callovo-
Oxfordian Argillites;
France; 450-500 m.

Andra; potential 
repository formation, 
shaft construction of the 
Bure URL was finished 
in 2005.

France, Germany, 
Japan, Switzerland

Gorleben underground explo-
ration mine, proposed site

4 Salt dome; Lower Saxony, 
Germany; envisaged 
disposal level 880 m.

BfS (DBE); shafts built 
1985-1990. Exploration 
of first emplacement 
panel (EB 1) almost 
completed

Underground rock characteri-
sation facility ONKALO 

4 Crystalline rock, Finland; 
420 m

Posiva; construction 
begun in 2004.

30 OECD/NEA, 2001. The role of underground laboratories in nuclear waste disposal programmes.
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Figure 12. Photo 
from the FEBEX 
buffer test using 
mock-up disposal 
canisters equipped 
with electrical heaters. 
Courtesy: Nagra, 
Grimsel Test Site.

Figure 11. Research and testing concerning geological disposal of radioactive waste in clay 
layers has been carried out for over 20 years in the surface and underground facilities in the URF 
(Underground Research Facility) HADES at Mol in Belgium. 
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Site selection and site characterisation
The selection of the site for a geological repository for high-level radioactive waste is a complex 
undertaking where legal, scientific, technological and societal factors are considered. Both scientific/
technical confidence in the disposal system and societal acceptance of the site by all stakeholders 
and in particular by the governmental, administrative and regulatory authorities and the local munici-
pality is mandatory. IAEA has published guidance documents for siting of geological repositories31. 
Each siting process has to be adapted to the national situation, but there is certainly need to transfer 
experiences beyond the national borders. On a European level it has to be acknowledged that dif-
ferent historical and cultural background of the regions might require adapted procedures for siting 
of such outstanding technical facilities, and that national experiences can hardly be copied at full 
scale to other countries. In this context the transport of radioactive waste plays a distinct role, and 
countries with a preference of sea transport are facing a different situation than others who depend 
completely on road and rail transport. 

It is a major achievement that several European countries so far have succeeded to devise and manage 
a complicated legal, scientific, technological and social process where the hosting communities 
participate in an open process. 

Several types of data are necessary before accepting a site for geological disposal and many of these 
data relate to the site-specific bedrock data. The information is necessary to engineer the repository, 
to apply the models necessary to describe the evolution of the repository from start of construction to 
very long times after closure and gather other type of data needed to prepare the safety case. 

The achievements in site characterisation have been significant over the last couple of decades. 
Technology and methods for analysing and modelling geology, thermal, mechanical and chemical 
properties, groundwater flow and transport of solutes have advanced to a stage that allow fairly 
realistic models of the site and how the site will develop over time due to impact of the repository, 
climatic change and many other effects. 

Scientific and technical demonstration 
The major part of RD&D has been devoted to comprehensive understanding of the system, the 
safe operation of a repository, and of the long-term safety of geological disposal, including but not 
limited to: 

• waste properties including mobilisation and retention of radionuclides;

• the evolution of the host rock due to thermal and mechanical loads;

• the long-term performance of the geological barrier;

• the evolution of the engineered barrier system and its interaction with the rock; 

• the ability of the engineered barrier system and the surrounding rock to retard radionuclides;

• plugging and sealing;

• biosphere and climate conditions.

31 OECD/NEA, 2004. Post-closure Safety Case for Geological Repositories. OECD, NEA, Paris 
www.nea.fr/html/rwm/reports/2004/nea3679-closure.pdf 
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Models and data for interaction between and evolution of the near-field barriers have been tested 
and developed, encompassing thermal, mechanical, hydrogeological, chemical, and microbiological 
processes. 

Several international studies define a range of scenarios used for describing the evolution of a 
repository system and investigate the consequences for the long term safety by experiments. The 
international community has also developed guidelines for the methodology of the safety case32. 
Performed studies have shown that long-term safety can be provided and that radiation doses are 
typically estimated to be well below the regulatory limits.

On a scientific point of view all matters related to upscaling (for time and space) remain relevant for 
the future studies, as well as all matters dealing with reducing the uncertainties in order to improve 
confidence. Uncertainty about future conditions makes it necessary to include conservatisms in the 
estimates. In order to reduce these uncertainties, there will be a need for research as long as there are 
on-going safety assessments. Periodically updated safety assessments are likely to be executed up to 
the closure of the disposal facility.

Most of the RD&D conducted previously, has been on national level with international co-operation 
directly between the waste management organisations and their associated research suppliers. 
Research on safety issues and technology demonstration are well suited for international collabora-
tion where scarce resources are pooled to provide a broader picture than what can be achieved within 
an individual country. The Figure 13 - Figure 15 illustrate practical demonstrations of repository 
technology.

European Commission, through EURATOM, has contributed with around €340 million to European 
research co-operation on geological disposal in the previous Framework Programmes FP1 to FP6. In 
spite of that the EC funding contributes only to a few per cent of the total RD&D expenditure in the 
field of geological disposal, the Framework Programmes have been important for collective research 
on numerous cross-cutting issues.  

32 OECD/NEA, 2004. Post-closure Safety Case for Geological Repositories. OECD, NEA, Paris www.nea.fr/
html/rwm/reports/2004/nea3679-closure.pdf

Figure 13. Equipment for Friction Stir Welding to seal a spent fuel canister. Courtesy: SKB.
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Figure 15. Industrial-scale equipment for transportation and emplacement of high-level 
waste. Courtesy: DBE Technology.

Figure 14 . Mock-up test of waste canister emplacement technology according the 
Andra’s design. Courtesy: Andra.
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From demonstration point of view, the already existing geological repositories are convincing. In 
Sweden, the SFR facility for operational waste has been operating for close to 20 years, like the two 
geological repositories for operating waste in Finland. The deep geological disposal facility Waste 
Isolation Pilot Plant (WIPP) for inter-mediate level waste (US classification is transuranic waste 
[TRU] waste) has successfully been operating for about 10 years33. In Germany, the deep geological 
repository for non-heat generating low level and intermediate level waste – Konrad - is fully licensed 
and will start operation in 2014. Work is in progress to convert the pre-existing mine infrastructure 
to a disposal facility. All these facilities received permit for operation after thorough analysis and 
review of the operational and long-term safety. 

33 Rempe, N., Nelson, R.A., 2008. 9+ years of disposal experience at the Waste Isolation Pilot Plant (WIPP). 
In: Bäckblom, G., (ed.), 2008. Proc. International Technical Conference on the Practical Aspects of Deep 
Geological Disposal of Radioactive Waste. ESDRED Project. Contract FI6W-CT-2004-508851. 
Mod5-WP7-D10, European Commission.
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Appendix 2 

Organisations endorsing the Vision Document

The Belgian Agency for Radioactive Wast and Enriched Fissile Materials (ONDRAF), Belgium

Posiva Oy, Finland

Agence Nationale pour la gestion des déchets radioactifs (Andra), France

Bundesministerium für Wirtschaft und Technologie (BMWi), Germany

Empresa Nacional de Residuos Radiactivos S. A. (ENRESA), Spain

Svensk Kärnbränslehantering AB (SKB), Sweden

Nationale Genossenschaft für die Lagerung radioaktiver Abfälle (Nagra), Switzerland

Nuclear Decommissioning Authority (NDA), United Kingdom
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A growing consensus exists that deep geological disposal is the most appropriate 
solution to dispose of spent fuel, high-level waste, and other long-lived radioactive 
wastes.

Several European waste management organisations and other stakeholders (industry, 
research and academia, technical safety organisations, non-governmental organisations) 
share the opinion that it is time to proceed to licence the construction and operation of 
deep geological repositories for disposal. 

The Implementing Geological Disposal Technology Platform (IGD-TP) will provide 
opportunities to take part in the planning of research, development and demonstration 
(RD&D) activities, to participate in important information exchange and knowledge 
transfer and to efficiently contribute to the objective of implementation by 2025.

The present Vision Document provides the starting point for the launch of the IGD-TP 
and contains background information about the management of spent fuel, high-level 
waste, and other long-lived radioactive waste.

KI-N
A-24160-EN

-C

Price (excluding VAT) in Luxembourg: EUR ?

Implementing
Geological Disposal

of Radioactive Waste 
Technology Platform 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 ECI \050CM_L\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket true
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues false
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.28571
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 100
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.28571
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 150
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.14286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Europe ISO Coated FOGRA27)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
    /SVE ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (Europe ISO Coated FOGRA27)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




