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Geological Disposal 
Facilities – European 
Perspective
A report in conjunction with the Department 
of Energy and Climate Change (DECC) and the 
Implementing Geological Disposal Technology 
Platform (IGDTP) 
 

Including:

 � An 8 page report outlining key GDF challenges, statistics, 
information on the biggest projects and insight from leading GDF 
experts

 � Two exclusive interviews with DECC and IGD-TP
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Geological Disposal: Background

With the global market for nuclear decommissioning, waste treatment and disposal valued 
at over £250billion the issue of ultimate disposal is a clear priority for the international 
nuclear industry. This is not likely to change, with new nuclear power spend set to reach 
£600billion over the next 20 years the amount of radioactive waste can only increase.

Geological disposal, consisting of deep underground waste repositories, is often regarded 
as the safest and most secure solution to this lasting challenge. 25 of the 43 countries who 
will ultimately have to deal with this challenge have determined geological disposal as the 
answer and have some form of geological disposal plan in place, albeit at different stages 
of progress. Deep disposal routes are currently being actively implemented in Canada, 
France, Finland and Sweden.

The principle of geological disposal is to isolate the waste deep inside a suitable rock 
formation to ensure that no significant or harmful quantities of radioactivity ever reach 
the surface environment. Geological disposal is a multi-barrier approach, based on placing 
packaged wastes in engineered tunnels at a depth of between 200m and 1000m under-
ground, to protect them from disruption by man-made or natural events (e.g. flooding, 
coastal erosion, earthquakes or terrorist action) which primarily affect the surface.

Figure 1: Cross section demonstrating the depth of a GDF (Department of Energy and 
Climate Change, Consultation – Review of the Siting Process for a Geological Disposal 
Facility, September 2013)
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Figure 2: Demonstration of potential scale of GDF ((Department of Energy and Climate 
Change, Consultation – Review of the Siting Process for a Geological Disposal Facility, 
September 2013)

To understand the challenges faced when dealing with ultimate geological disposal 
Nuclear Energy Insider spoke to the Department of Energy and Climate Change (DECC) 
and the Implementing Geological Disposal Technology Platform (IGDTP). 

This whitepaper gives an insight into the background, current progress and the challeng-
es regarding Geological Disposal Plans across Europe, with exclusive interviews from 
Jacques Delay, Secretary General at IGDTP and Head of Geological Disposal Facility at the 
Department of Energy and Climate Change. 
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Here’s what they had to say:

Jacques Delay – Secretary General of IGD-TP (Implementing Geological Disposal 
Technology Platform) 

1. An introduction to the IGDTP

The Implementing Geological Disposal of Radioactive Waste Technology Platform 
(IGD-TP) was established in 2009 under the auspices of the European Commission in 
order to prepare and to facilitate the implementation of the EU Council Directive 2011/70/
EURATOM establishing a Community framework for the responsible and safe manage-
ment of spent fuel and radioactive waste (so called “Waste Directive”).

The IGD-TP’s work is driven by ten waste management organisations (WMO) and one 
governmental body, that share a common vision 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” (Vision 2025)

The main objectives of the IGD-TP are to initiate and carry out European strategic initia-
tives 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 European Member States. 

2. Why is there a need for Geological Disposal 
Facilities in Europe?

There is increasing consensus among the experts in nuclear 
waste management that geological disposal is “an appropri-
ate waste management choice for the most hazardous and 
long-lived radioactive wastes” (OECD/NEA 2008. Moving 
forward with geological disposal of radioactive waste: An 
NEA RWMC collective statement. NEA/RWM(2008)5/REV2)  
i.e. spent fuel, high-level waste, and other long-lived radio-
active waste. At the same time, the European citizens have 
a widespread wish for “a permanent and safe solution for 

managing radioactive waste” (European Commission 2008. Attitudes towards radioactive 
waste. Special Eurobarometer 297. June 2008. European Commission).
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The majority of European Member States with civil nuclear power plants have on-going 
waste management programmes but the current status and the main challenges of 
those programmes vary. Despite the differences between the timing and the challeng-
es in the different programmes, there is a consensus that continued and strengthened 
co-operation on the scientific, technical, and societal challenges related to deep geologi-
cal disposal is necessary for the safe and timely implementation of the first geological 
disposal facilities.

3. What are the main challenges when implementing a Geological Disposal 
Facility?

The IGD-TP’s Strategic Research Agenda (SRA), is dedicated to identifying the main 
Research, development and Demonstration (RD&D) issues that need a coordinated effort 
over the next years. Of particular interest are the issues for which enhanced co-operation 
within the IGD-TP is considered desirable and practically achievable.

Key Topics of interest to the waste management programmes were selected based on 
their importance and urgency i.e. the time schedules that are to be met in getting the 
RD&D results needed for implementation by 2025 according to the IGD-TP Vision. The 
Key Topics are aimed mainly to address scientific and technical issues still needing further 
results for licensing the repositories and the communicating these results to relevant 
stakeholders. 

For each of the Key Topics, the SRA includes: their specific definitions, their objectives, 
and the rationale and benefits from addressing the Key Topic. 

The Key Topics are: 

 �  Safety case. 

 �  Waste forms and their behaviour. 

 �  Technical feasibility and long-term performance of repository components. 

 �  Development strategy of the repository. 

 �  Operational safety. 

 �  Monitoring. 

 �  Governance and stakeholder involvement.

In addition, four cross cutting activities were identified. Cross-cutting activities, in 
comparison with Key Topics and Topics deal primarily with administrative, manage-
ment and societal issues and not so much with the scientific and technical aspects of 
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geological disposal. Hence, such activities are more generic in relation to radioactive 
waste management.

4. Who are the main stakeholders in Geological Disposal across Europe?

 � For IGD-TP, the stakeholders includes all implementers, industry, research organisa-
tions academics and even the public at large which are interested in a geological 
disposal project. The IGD-TP aims at fostering the integration the concerns of all 
stakeholders (including) into RD&D priorities through a bottom-up approach. This 
may raise new concerns or force the radwaste community to have a fresh look at 
some established knowledge. 

 � The EC, with its various established stakeholders’ groups or representatives, could 
help bridge the gap between the public, the scientists and the waste management 
organisations.

5. A) Which countries are in the most advanced stages of GDF planning?

The more advanced countries are Finland, Sweden and France which are already in a 
licencing process.

Some of the waste management programmes are either small or have longer time sched-
ules and/or are subject to changes of their political situation (e.g. new European Member 
States). Developing and implementing of these programmes may require appropriate 
expertise and infrastructure beside adequate national boundary conditions (e.g. national 
decision-making frameworks). 

For these reasons, the emphasis in this SRA is on RD&D activities that are critically impor-
tant for the programmes closest to licensing but which, at the same time, produce results 
that are useful and of interest to other participating programmes as well.

5. B) What can we learn from those countries?

All countries may get advantage from:

 � The establishment of a common, recognised knowledge base for geological 
disposal: this should notably include the consideration of interdependencies with 
the management phases prior to disposal, the consideration of public’s concerns, a 
systematic scientific review process and the integration of JRCs’ activities.

 � The dissemination of the knowledge base beyond the classical radwaste commu-
nity will help foster transparency and appropriation by the various stakeholders. 

 � Training and maintenance of expertise over long period of time. It will also be 
helped by the recognition by the broader scientific community of the up-front 
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quality of the work carried out in disposal programmes. 

 � Transfer of technologies beyond document sharing and experts’ training 

Figure 3: Generic design for a GDF (NDA image)

We also spoke to the Department of Energy and Climate Change to discuss GDF plans in 
the UK. Here’s what they had to say:

1. Why do we need a GDF and what are the benefits?

The UK has accumulated a substantial legacy of radioactive material from a variety of 
different nuclear programmes, both civil and defence-related. Some of this material is in 
interim storage, but most still forms part of existing facilities and will only become waste 
over several decades as these plants are decommissioned and cleaned-up. Some of the 
waste will be radioactive and thus potentially hazardous for hundreds of thousands of 
years so we need a long-term management solution.

Currently, radioactive waste is safely stored at more than 30 sites in the United Kingdom. 
Interim storage has been demonstrated to the regulators to be safe and effective, but 
requires the maintenance of an industrial, regulatory and security infrastructure.

The main requirement during this period is that the waste should remain retrievable at all 
times and if conditioned and packaged, that the packages should remain in good condi-
tion, suitable for transport and disposal after the storage period.

A geological disposal facility is a safe long-term solution for radioactive waste with the 
following benefits:

 � Removing the burden of responsibility from future generations to actively manage 
this hazardous material; 
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 � Removing the safety and security risks and on-going costs inherent in having to 
indefinitely maintain and protect surface storage facilities for this material which 
will remain hazardous for many years;

 � Mitigating risks from societal changes, climate change or malicious attacks, any of 
which could lead to a failure to manage the waste effectively. 

2. Why should local communities be interested in hosting a geological disposal 
facility?

There are, of course, many benefits for communities that wish to engage with the GDF 
programme. The GDF is a multi-billion pound project that will provide skilled employment 
for hundreds of people over many decades.  This is likely to have knock-on positive effects 
on local industries that support the facility and its workforce and could increase employ-
ment throughout the local supply chain. 

Construction and operation of a geological disposal facility will be a multi-billion pound 
project that will provide skilled employment for hundreds of people over a century. There 
are also likely to be spin-off industry benefits, infrastructure benefits, benefits to local 
educational or academic resources, and positive impacts on local service industries that 
support the facility and its workforce. It is also likely to involve major investments in local 
transport facilities and other infrastructure, which would remain after the facility had been 
closed.

That said, the Government does not believe it sensible, or possible to try to specify at this 
stage what specific delivery mechanisms could be used, or to define the level or nature 
of benefits. Instead benefits package should be developed jointly between communities 
and the Government following discussions about hosting the facility progress, taking into 
account local needs, and issues of affordability and value for money.

3. Who is involved in the UK siting process for Geological Disposal?

 � UK Government: responsible for the overall policy of geological disposal, engaging 
with stakeholders to ensure that the objectives of the programme are met;

 � The Nuclear Decommissioning Authority (NDA):specifically its Radioactive Waste 
Management Directorate (RWMD) – is the implementing organisation, responsible 
for delivering a GDF;

 � Communities: It is proposed that communities would be represented throughout 
the siting process by the most local competent authority. In England, this would be 
the district council in two-tier areas or unitary authority in unitary areas. 

 � Independent regulators – ensure robust, independent regulation in relation to 
statutory responsibilities for ensuring that national, EU and international safety, 
security  and environmental legislation and standards are met;
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 � Committee on Radioactive Waste Management (CoRWM) – provides independent 
scrutiny and advice to Government on the plans and programmes for delivering 
geological disposal.

4. What progress have the UK made to date?

Government is committed to delivering a safe and permanent solution for managing the 
UK’s radioactive waste in a GDF.  

A national consultation, running between September and December 2013, focuses on 
revised proposals for finding a site to host a GDF.  The proposals look at specific issues in 
the site selection process: decision making roles; technical delivery of a GDF and commu-
nity benefits associated with hosting it.  

At the heart of our proposal remains the intention to work in partnership with communi-
ties willing to participate in the GDF programme.

In 2008, the Government launched a White Paper setting out a framework for implement-
ing geological disposal, which led to three local authorities in Cumbria expressing their 
interest.  After progressing through the first three stages, two local authorities (Copeland 
and Allerdale Borough Councils) voted in favour of moving forward in the process but 
Cumbria County Council voted against moving on to stage four.  As progression required 
all three local authorities to vote in favour, the process stopped there.

The proposals we’re now consulting on identify potential ways to help communities 
across the country engage in this process with more confidence.  We have considered the 
experience in Cumbria as well as evidence from a public call for evidence earlier this year 
and international experiences of implementing geological disposal. 

Proposals include a period of national awareness raising; providing greater clarity at an 
early stage about the scale and timing of community benefits and recasting the siting 
process to be more continuous, with an ongoing ‘Right of Withdrawal’ and fewer prescribed 
decision points. It is proposed that communities would be represented throughout the 
siting process by the most local competent authority. In England, this would be the district 
council in two-tier areas or unitary authority in unitary areas. 

We also propose to bring the GDF within the Nationally Significant Infrastructure Project 
planning regime, as set out in the Planning Act 2008. We believe, given the scale and the 
national importance of the GDF project, that this is the most appropriate approach for the 
project.  

Ultimately though, the proposed revised siting process is designed to provide more infor-
mation at a much earlier stage on issues such as geology and socio-economic impacts.   

The consultation, which has been issued jointly by the UK Government, the Welsh 
Government and the Northern Ireland Executive, closes on 5 December.  We have been 
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hosting a series of events during November and December, including with nuclear indus-
try representatives, to elicit views and help inform responses.  

You can read the UK Government’s consultation in full on the Department of Energy and 
Climate Change website: 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/
file/239237/Consultation_Review_of_the_siting_process_for_a_GDF_FINAL.pdf
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