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Besides implementing the construction draft for a seal segment, the manufacture of the trial 
construction also comprised geotechnical instrumentation for stress, strain, displacement, 
temperature and pore pressure measurements that are carried out in the contact zone, the seal 
body and the surrounding rock salt. Additionally, a comprehensive site investigation programme 
has been carried out, in particular with regard to the stress state and the convergence behaviour 
of the surrounding rock salt. 
 
In addition to the in-situ measurements, test specimens from different areas of the construction 
have been drilled. Laboratory tests of strength and permeability, as well as in-situ permeability 
measurements are planned for these drillings. In 2012 the pressure chamber will be filled with 
brine solution to ascertain the permeability of the whole sealing structure. 
 
So far all presently available results indicate that this in-situ experiment in rock salt will be 
successful. 
 
For the seal which has to be built in the non-creeping anhydrite an in-situ experiment is planed, 
too. For this special seal a swelling material has been selected to realise that the contact zone 
between the seal body and the anhydrite will be pressurised long-lasting. 
 
Both in-situ experiments will aid to the final proof of technical feasibility and functionality of the 
drift seal systems at the Morsleben repository. 

Planning for implementation in a volunteer process – Ch. Tweed (RWMD) 

The framework for implementing geological disposal of the UK’s higher activity radioactive 
waste is laid out in the Managing Radioactive Waste Safely (MRWS) White Paper published by 
the UK Government in June 2008.  The process to site a facility will be staged and based on 
voluntarism and partnership with local communities. This process is in its early stages and it 
will be some time before a site is selected. This paper outlines the work being undertaken by the 
Nuclear Decommissioning Authority’s Radioactive Waste Management Directorate (NDA-RWMD), 
the implementing body for geological disposal in the UK, to plan, along with others, how we will 
deal with the waste and get it safely underground.  It describes how we are: 

•  developing the work programme; 
•  demonstrating safety; 
•  providing packaging advice; and 
•  developing the organisation. 

It also describes the processes used to build confidence in our plans. 

Preparatory work to implement geological disposal is well underway and in March 2010, NDA-
RWMD published ‘Geological Disposal – Steps towards implementation’. This report describes 
the preparatory work already undertaken, the planning of the future work programme and the 
management arrangements to deliver it, including : 

•  the radioactive wastes and materials that may require geological disposal; 
•  geological settings that are potentially suitable to host a geological disposal facility; 
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•  a range of geological disposal concepts that may be appropriate for the disposal of the 
different types of radioactive wastes and materials in the various types of rock 
considered suitable; 

•  the use of a reference case disposal concept as a basis for planning assumptions and as a 
benchmark for provision of information; 

•  the stages of work comprising the geological disposal implementation programme; 
•  how we identify and aim to meet the relevant regulatory requirements; 
•  the main organisations that we will work with to deliver geological disposal and the 

nature of our relationships with those organisations; 
•  how we communicate and engage with the public and stakeholders, and how we aim to 

develop this part of our programme; and 
•  the costs of geological disposal. 

The plans cover all stages of implementation of a geological disposal facility, including its final 
closure. As the development of the implementation programme is at an early stage there are 
inevitably many uncertainties; these are outlined in the above report and explanations given of 
how they are accommodated in our planning. In order to build confidence in quality of the plans, 
they have been reviewed from both a technical and a project perspective.  

Ensuring and demonstrating safety is of prime importance in geological disposal.  We have 
therefore published a Disposal System Safety Case (DSSC)  to demonstrate why the geological 
disposal facility will be safe to operate, will remain safe after it is closed and will meet all 
applicable regulatory safety requirements for radioactive waste disposal. At the moment, before 
we know the location of the geological disposal facility and can therefore produce a detailed 
design for it, our safety case is based on our understanding of the scientific and engineering 
principles underpinning geological disposal. We call this a ‘generic’ safety case as it does not 
relate to any specific site or disposal facility design. However, this work builds on more than 30 
years of site-specific and generic experience studying geological disposal and undertaking safety 
assessments in the UK, as well as learning from more than 40 years of such experience in other 
countries. Therefore, although we are at the generic stage, we have a high degree of confidence 
in our ability to design, build and operate a geological disposal facility for which a strong safety 
case can be made, providing a suitable site comes forward through the volunteer site selection 
process. 

For this generic safety case we have used examples of disposal concepts that have been 
developed around the world for various types of wastes and geological setting. This is to 
illustrate the types of engineered and natural barriers that could be used for a geological disposal 
facility in the UK. The generic DSSC consists of a hierarchy of documents. The main safety 
arguments during transport of the wastes, operation of the facility and in the post-closure phase 
are described in the Tier 1 reports. These draw on Tier 2 safety assessments which include 
calculations, some of which are for an illustrative disposal concept, one each for intermediate-
level waste and high-level waste/spent fuel. In turn these are supported by more than twenty 
supporting reports, including a series of status reports which describe the extensive research 
and development evidence and understanding to support the safety arguments that are made in 
the three main safety case reports of the generic DSSC. In order to build confidence in the DSSC, 
all the documents in the DSSC suite were peer-reviewed and summaries of the review 
comments and the responses have been made. 

Commercial utilisation of nuclear power in the United Kingdom started in 1956 and 
decommissioning activities at many of the UK’s older nuclear sites are now well underway.  An 
important part of the preparatory work being undertaken by NDA-RWMD is the provision of 
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advice to waste packaging organisations on packaging of wastes to meet disposal requirements. 
In particular NDA-RWMD set standards and specifications for packaging of wastes, (container, 
wasteform and the waste package) and provide guidance on their application. We also assess 
and endorse packaging proposals where appropriate. An important part of this work is the 
provision of disposability assessments for wastes from potential nuclear new build. The 
Government believes it is technically possible and desirable to dispose of both new and legacy 
wastes in the same geological disposal facilities. We have carried out technical assessments of 
the disposability of the potential new wastes that would be produced that support this view. 

Progress towards implementation of geological disposal in the UK will require NDA-RWMD to 
adapt into an organisation that can hold a nuclear site licence to operate a nuclear facility. Since 
the end of September 2009, we have been operating as a ‘prospective Site Licence Company’ and 
have started to develop the policies and procedures that will be required as a nuclear licensee. 
During the early part of 2011, an organisational review was carried out with the objective of 
developing a structure to deliver the programme mission and objectives in the most efficient 
manner. The review focussed on the requirements of the organisation for the next 5 years. As 
much of the required work will be undertaken through the supply chain, the aim was to develop 
NDA-RWMD as a lean, intelligent client focussed organisation. The proposed structure was 
discussed with the regulators who confirmed that that they had no objections to its 
implementation and then implemented from June 2011. It will be subject to periodic reviews to 
ensure that it is achieving its objectives.  The next developments in the organisational structure 
will be those required for site investigations into the suitability of potential sites for hosting a 
facility. 

The technical, programme, financial and organisational plans outlined above are designed to 
provide confidence that we will be able to implement geological disposal of the UK’s higher-
activity wastes, provided a suitable site can be identified through the MRWS process. 

Preparing for the Construction Licensing of a Deep Geologic Repository, The Canadian 
Regulatory Experience – K. Klassen (CNSC) 

The Nuclear Safety and Control Act (NSCA) provides the Canadian Nuclear Safety Commission 
(CNSC) with the authority to licence nuclear facilities and nuclear-related activities in Canada. 
Licensees are responsible for safety, environmental protection and funding through all licensing 
phases, which includes site preparation, construction, operation, decommissioning and 
abandonment. A Deep Geologic Repository (DGR) for the disposal of used nuclear fuel or other 
radioactive waste is considered a nuclear facility and once a site is identified, its development 
throughout its lifecycle must be licensed by the CNSC.  

Licences are issued in each phase for a specified period, and can be renewed and amended. 
Amendments and renewals necessitate re-evaluation and/or updating of the safety assessment, 
environmental impacts, and monitoring programs, when there are changes in information 
affecting the facility. Licensing contain conditions, providing the possibility for additional 
restrictions. This licensing approach ensures adequate regulatory control and provides for the 
continuing updating and refinement of the safety case and expectations for the performance of a 
facility.  


