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– Information presented to the regulatory bodies show there is no detrimental effect to 
human health, the environment, or long-term repository performance. 

•  WIPP continuously reviews operations and expects to submit other changes in the future 
to further optimize operations, enhance safety systems, and increase cost and disposal 
efficiencies. 

 

Designing consideration for a HLW / Spent Fuel DGR in Germany with retrievability 
requirements – B. Thomauske (RWTH Aachen University) 

Introduction 

After the Fukushima event the Federal Republic of Germany has decided to phase out of the 
nuclear energy production. As of August 2012 eight of the remaining 17 nuclear power plants 
have lost the permission for energy production. Till end of 2022 all NPP`s will reach the end of 
their granted lifetime. This decision allows now to calculate the total amount of waste which has 
to be disposed of in deep underground repositories. 

Another actual decision of the German government is to restart the site selection procedure for 
high level waste/spent fuel starting with a white German map. This means that investigations 
will be performed German wide. To give this decision a legal basis, a new law is planned to pass 
the parliament midyear 2012. The potential further role of the German repository project 
Gorleben which has been investigated since 1979 has also to be determined. 

The coalition agreement of 2009 of the present government included a continuation of the 
investigations of the Gorleben salt dome. In addition it had been decided to perform a 
preliminary safety case in the years 2010 till 2012 followed by a peer review in 2013. Within this 
safety case an optimization of the technical planning of the disposal concept has been started. 
As a boundary condition for the technical concept retrievability has to be included but restricted 
to spent fuel and high level waste. 

Retrievability is a new prerequisite in the German Safety Requirements, implemented in 
September 30th, 2010 by the German Ministry of Environment, Reactor Safety and Nature 
Conservation (BMU). Retrievability means the technical possibility to remove the waste 
containers out of a deep underground facility within the operational phase which means until 
the shafts are sealed and backfilled. 

In addition the waste canisters have to fulfill the prerequisite that within 500 years after 
completion of final disposal it must be possible to handle the waste canisters. In addition 
aerosols must not be released out of the waste canisters during this period. This is a 
requirement to the waste canisters. It has to be shown by the waste producers that this 
requirement can be met. 

Disposal Concept 

For the Gorleben repository 2 main disposal concepts have been developed: 

•  Disposal in horizontal galleries and 
•  Disposal in vertical boreholes. 
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It is planned to dispose of waste containers with spent fuel or high level waste (so called Pollux 
containers) in galleries. In vertical boreholes – 300 m long – high level waste from reprocessing or 
fuel bundles are foreseen to be disposed of in smaller canisters.   

Retrievability  

The basic conceptual decision is that retrievability should technically be the reversal of disposal. 
Only if that cannot be performed in a safe and reliable way alterations have to be analyzed. 

Important is to include the increased temperature of the host rock due to the heat production of 
the waste. Therefore the heat has to be removed at first.  

In case of the disposal in galleries this is done by excavating parallel galleries so that the host 
rock can be cooled down by ventilation. Afterwards the waste canisters can be excavated and 
transported to the shaft and then above surface. 

In case of borehole technique the concept of storing the unshielded waste canisters without any 
liner for the stabilization of the borehole had not been regarded as being appropriate for waste 
retrieval. This is due to the fact that it seems to be extremely difficult not to damage the waste 
canisters during the drilling process. Therefore it is planned first to drill the borehole and to 
install an iron liner in order to stabilize the borehole. This would be performed for a defined 
borehole area. 

Afterwards when the whole area is prepared for disposal, the canisters are transported by using 
a transport cask for shielding, then with special designed transport equipment the canister will 
be disposed of in the borehole, the borehole sealed and the transport shielding cask will be sent 
above ground to take over the next waste canister. This will be continued until the borehole is 
completely filled. The space around the waste canisters is filled with material (e.g. sand) to 
stabilize the canister within the borehole liner and to transport the heat from the waste canister 
to the host rock. The borehole will be sealed. 

To retrieve the waste canisters the disposal procedure has to be performed in the inverse 
sequence.  

In conclusion retrievability seems to be feasible and has no serious impact on the developed 
waste disposal concept. 

Consequences 

The new requirement to include retrievability for spent fuel and high level waste in the waste 
disposal concept led to a few consequences: 

•  Waste containers must fulfill the requirement not to release aerosols in the first 500 
years after closure of the repository. 

•  There are no consequences for the horizontal disposal of the waste containers in 
galleries. 

•  For the vertical disposal of the unshielded waste containers in boreholes the boreholes 
have to be stabilized by cylindrical liners. These liners can be regarded as long cylindrical 
over packs. 
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•  After transport of the waste containers above surface they have to be stored in interim 
storage facilities. These interim storage facilities, the waste handling facilities and the 
waste containers needed for long term storage have to be available in case waste has to 
be retrieved. 

Summary 

Since 2012 retrievability is part of the German waste disposal concept. In the preliminary safety 
studies of waste disposal in the Gorleben salt dome retrievability had been included. 

The waste disposal concept on this new basis seems to be feasible. Retrievability has lead to a 
few but manageable consequences to the waste disposal concept. 

Session Report – P. Gierszewski (NWMO) 

Observations  

•  They were a limited number of presentations so the notes involve some extrapolation. 

•  Organizations in the process of developing concept/site are producing Generic or Interim 
Operational Safety reports and they find that it is a useful exercise (as with Post Safety 
Assessments reports).  

•  Retrievability as a specific report is assessed within Safety Report supporting documents. 

Issues for Operation 

•  Identification/resolution of key accident scenarios  
– Design optimization 
– Update of guidance if needed / Regulator expectations 
– ?? Generic issues 

•  Operations impact on Postclosure SA 
– Operate within safety case basis  

• Process demo  /emergency  tests / QA / monitor 
– Definition of safe operation envelope 
– EDZ in emplacement rooms/shaft well known; 

but in other large rooms and/or “old” tunnels? 

•  Co-activity – Simultaneous construct and operate 
– Not just “blast” risk 
– Fundamental effect on design and method of operation 
– Secondary effects such as in WIPP 

•  Confirmatory testing/monitoring 
– Seal technology long-term test  
– Shaft seal optimization 
– Monitoring of performance and/or initial postclosure conditions (What to monitor 

/ alarm levels?) 


