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Day 2 – Industrial Feasibility of Construction 

Verification of Drift Seal Systems at the Morsleben Repository, Germany - Proof of 
Technical Feasibility and Functionality – J. Wollrath, R. Mauke and M. Siemann (BfS) 

The Morsleben repository (ERAM) for low- and intermediate-level mainly short-lived radioactive 
waste is located in a former salt mine. The emplacement of radioactive waste has been finished 
in 1998. Licensing of the closure of the repository has been initiated by BfS. 
 

 

Figure 1: Sketch of the mine workings of ERAM 
 
The closure concept is based on extensive backfilling with salt concrete complemented by seals. 
The seals will form a partition between the repository areas in which the radioactive waste is 
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emplaced and the remaining mine workings into which a solution inflow cannot be ruled out. 
The seals should prevent the penetration of solution into the waste emplacement areas and the 
emission of radionuclides out of these areas. All but one seal will be located in rock salt, the 
other one in anhydrite. Because of the different rock properties special requirements are 
therefore placed on these constructions. The adherence of these requirements will be 
investigated and tested on real scale test constructions. 
 
The drift seals located in rock salt are made up of one or more segments of salt concrete in 
lengths between 25 m and 30 m. A succession of several segments will be separated from each 
other by plastic joints to prevent the occurrence of restraint stresses. Injection of the contact 
joint between the sealing body and the surrounding rock salt will be carried out on at least one 
segment. In this respect the sealing structure consists of three components, namely the seal 
body made of salt concrete, the contact zone between the seal body and the surrounding rock 
salt and the rock salt excavation damaged zone (EDZ) (Figure 2). All these components will be 
observed during the in situ investigation. 
 

 

 

Figure 2: Schematic cross-section through sealing structure 

 
To demonstrate the feasibility of constructing such a seal structure an in-situ experiment is 
performed. A test drift and an accompanying parallel drift have been newly excavated for the 
experiment (Figures 3, 4). Boreholes for the measurement cables have been drilled from the 
gently rising parallel drift. Also emanating from the parallel drift hydraulic pressurisation tests 
are performed by using the fluid chamber adjoining the seal construction. The cross-section of 
the newly excavated drift was gently rounded and the roof ridges have been chamfered with a 3 
gon inclination approx. 6 months after its excavation to minimise the EDZ. 
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Figure 3: In-situ test (Schematic view from above with accompanying drift) 

Concreting of the construction with salt concrete took place “wet on wet” in December 2010 
within approx. 20 hours. Injection of the contact zone between the seal body and the 
surrounding rock salt was carried out in February 2011. 

 

 
Figure 4: Photo of the test site with installed sensors, closed circular grouting pips and 

cladding tube 
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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; 


