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conclusions at the Standing committee held on 29 November 2010. Following this process, the 
Standing committee made some recommendations and on that basis, ASN sent officially its 
requirements to Andra in view of the license application. During this review, Andra made official 
commitments to perform actions dedicated to the improvement of the safety case. 

In view of the license application, challenging issues were identified on topics concerning both 
operational and post-closure phases, such as: containment systems, fire, explosion, co-activity, 
improvement in the understanding of the rock damage around the major underground 
structures and sealing of the repository, especially the industrial capability of the operator to 
seal adequately parts of the geological disposal. 

As an illustration, some requirements on fire risk were identified in order to take into account 
the combined constraints of “conventional” underground facilities (tunnel, mine) and nuclear 
facilities. Andra committed to establish a specific reference document on handling fire risks for 
the underground nuclear facility, because none existing at that stage can be applied directly to 
this type of facility. Other requirements for the safety of the facility during the operational phase 
have been identified and concern the management of the explosion risk and the coactivity. 
Regarding the post-closure phase one issue faces the sealing of the different parts of the 
repository, in particular the industrial capability of the operator to seal adequately parts of the 
geological disposal. 

The safety case that will support the license application in 2015 will present both operational 
and post-closure safety analysis in accordance with regulations. The review of the dossier 2009 
pointed out some key challenging issues to be undertaken by Andra in view of the license 
application. They are mainly : 

i. the management of risks associated with the underground facility operation, especially 
considering the activities to be undertaken in parallel, e.g. emplacement, construction, 
monitoring, safeguards, maintenance and closure, 

ii. the definition of static and dynamic containment systems, 
iii. the long-term safety implications of the operational activities; and evolution of the 

subsequent architecture, 
iv. the implications of potential damage to the host rock and 
v. the sufficient evidence to get enough confidence in the industrial capability to build 

technical solutions for seals. 
 

WIPP – Pre-Licensing and Operations: Developer and Regulator Perspectives – T. Peake 
(US EPA) and R. Patterson (US DOE) 

Background 

The Waste Isolation Pilot Plant (WIPP) is a disposal system for defense-related transuranic (TRU) 
radioactive waste.  Developed by the Department of Energy (DOE), WIPP is located near Carlsbad 
in Southeastern New Mexico (see Figure 1).  At WIPP, radioactive waste is disposed of 2,150 feet 
underground in an ancient layer of salt which will eventually “creep” and encapsulate the waste.  
WIPP has a total capacity of 6.2 million cubic feet of waste.   
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Figure 1.  WIPP Location in the Southwest US 

Congress authorized the development and construction of WIPP in 1980 “for the express purpose 
of providing a research and development facility to demonstrate the safe disposal of radioactive 
wastes resulting from the defense activities and programs of the United States.”5  The WIPP Land 
Withdrawal Act (LWA), passed initially by Congress in 1992 and amended in 1996, is the statute 
that provides EPA the authority to oversee and regulate the WIPP with respect to radioactive 
waste disposal.  (Prior to the passage of the WIPP LWA in 1992, DOE was self-regulating with 
respect to WIPP; that is, DOE was responsible for determining whether its own facility complied 
with applicable regulations for radioactive waste disposal.)  The State of New Mexico regulates 
DOE through its hazardous waste permit, which governs aspects of operations.  Other oversight 
groups, such as the Defense Nuclear Facilities Board 

The waste which may be emplaced in the WIPP is limited to transuranic (TRU) [intermediate-
level] radioactive waste generated by defense activities associated with nuclear weapons; no 
high-level waste or spent nuclear fuel from commercial power plants may be disposed of at the 
WIPP.  TRU waste is defined as materials containing alpha-emitting radioisotopes, with half-lives 
greater than twenty years and atomic numbers above 92, in concentrations greater than 100 
nano-curies per gram of waste.6 

Most TRU waste proposed for disposal at the WIPP consists of items that have become 
contaminated as a result of activities associated with the production of nuclear weapons (or with 
the clean-up of weapons production facilities), e.g., rags, equipment, tools, protective gear, and 
organic or inorganic sludges.  Some TRU waste is mixed with hazardous chemicals.  Some of the 
waste proposed for disposal at the WIPP is currently located at Federal facilities across the 

                                                        
5  Department of Energy National Security and Military Applications of Nuclear Energy Authorization Act of 1980, 
Pub. L. 96-164, section 213. 

      
6  WIPP Land Withdrawal Act, Pub. L. 102-579, section 2(18), as amended by the 1996 WIPP 
LWA Amendments, Pub. L. 104-201. 
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United States, including locations in California, Idaho, Illinois, New Mexico, Nevada, Ohio, South 
Carolina, Tennessee, and Washington. 

Site Development 

The DOE began the development of the WIPP facility by selecting a site. Several alternative sites 
were evaluated, and the present site was selected as the best alternative based on a considerable 
amount of existing geotechnical information that was confirmed by extensive research and 
testing. Subsequent research and review have increased the understanding of the geologic, 
hydrologic, geochemical, and mechanical properties of the host rock and surrounding strata of 
the site. A Final Environmental Impact Statement (FEIS), which evaluated alternatives for the 
safe, long-term isolation of TRU waste, was completed by DOE in 1980. In its Record of Decision 
for the FEIS, the DOE concluded that the phased development of the WIPP facility was 
appropriate.  

The site preliminary design and validation phase followed the selection of the repository 
location. During this validation, the DOE constructed two shafts, excavated an underground 
testing area, and investigated various geologic, hydrologic, and other geotechnical features, 
further increasing understanding of the sites characteristics. In addition, the DOE evaluated 
methods for assessing the long-term performance of the WIPP facility. A series of geologic and 
hydrologic studies were conducted in accordance with an agreement between the DOE and the 
state of New Mexico.  

The construction of the WIPP facility followed the site preliminary design and validation phase. 
Surface structures for receiving waste were built and underground excavations were mined, 
including one panel for waste emplacement and numerous areas for in-situ experiments. The 
data collected from these experiments and investigations were used to evaluate the potential 
short-term and long-term impacts of the WIPP facility. 

Site Operations  

The WIPP facility began waste disposal operations in 1999. During the disposal operations, which 
the DOE assumes for the purposes of this application to last 25 years, the DOE will receive, 
handle, and emplace TRU and TRU mixed waste in the repository. Decommissioning of the WIPP 
facility will follow the operational period. At that time, the repository will be prepared for 
permanent closure, i.e., surface facilities will be decontaminated and decommissioned, 
underground excavations will be closed, and shaft seals will be emplaced. Decommissioning is 
expected to require about 10 years to complete.  

Communications 

EPA and DOE have had and continue to have formal and informal communication with each 
other and the public depending on the context : 

Formal 

•  Public meetings associated with New Mexico hazardous waste permit, National 
Environmental Policy Act 

•  EPA regulation development 

Informal 

•  Roundtable/small group format held periodically in New Mexico 
•  Recertification meetings open to all public to discuss DOE recertification application (EPA 

& DOE staff involved) 
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Regulatory Focus – Pre-licensing/Pre-Operations 

•  1980s to early 1990s, site characterization, mining, modeling 
•  In preparing application, had to shift from characterization and research to compliance 

demonstration 
•  Focus  preparing information on site characteristics, safety case preparation and 

analysis, regulatory requirements 
•  Document preparation, transportation, waste handling and disposal operations planning 

and practice  
•  Peer Reviews, sensitivity assessments of numerical models, and multiple PA’s to 

evaluate repository performance with varying conservative parameters 
•  Confirmatory underground tests and demonstrations, e.g., waste handling 
•  Key Players: research scientists, site characterization scientists, technical subject matter 

experts, academics, numerical model developers and practitioners, engineers, mine 
experts 

Operational Phase – Regulatory Challenges 

•  Operate w/in the PA/safety case envelope. 
•  Perform confirmation testing and monitoring programs. 
•  Document that WIPP continues to comply with EPA certification (every 5 years) and 

NMED permit requirements (10 years). 
•  Produce documentation showing planned changes continue to fall within the regulatory 

envelope.  
•  Changes made to facilitate operational efficiencies and save taxpayer money 
•  Key players: environmental scientists, regulatory specialists, numerical modelers,  

research scientists (limited).   
 

Lessons Learned 

•  Need to transition from site characterization, research to compliance demonstration and 
operational readiness and different personnel  

•  Site developers and regulators need to have mechanisms to allow for changes, both large 
and small, for reasons as varied as efficiency, cost, safety, and regulatory compliance  

– A process or procedure needs to be developed and agreed to by all entities on how 
and when changes will be made. 

•  Periodic recertification and permit renewals take time to prepare and limit changes that 
can be implemented 

– Need to account for these renewals in planning  

– Drives schedules for research, modeling, etc. 

Conclusions 

•  WIPP has been successful in the licensing and disposing of TRU waste in a deep geologic 
repository for 12 plus years. 

•  However, changes have been requested since certification 

– Types of waste disposed, the amount of engineered barrier used, and some design 
changes 
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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. 


