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operational scheme and thus might influence site selection. More detailed analyses will be 
performed in later stages of repository development. 

Conclusions 

In Switzerland, a stepwise approach is chosen to implement the repositories needed to safely 
manage the wastes arising in Switzerland. Although the Swiss programme is still in an early 
phase of implementation with the current focus on site selection, all issues relevant to construct, 
to operate and to close the repositories are considered at least at a conceptual level. The 
stepwise approach, which foresees that both findings from previous steps and from foreign 
programmes are taken into account at each step, ensures that optimised projects are developed. 

Regulatory aspects of construction and operation in Switzerland – M. Hugi (ENSI) 

The regulatory mission with respect to radioactive waste disposal in Switzerland consists of the 
following tasks: to assess proposed solutions and supervise the preparation for geological 
disposal of radioactive waste, to review the licence applications in accord with the stepwise 
implementation process; to supervise the transport of radioactive material to and from nuclear 
installations; to supervise surface facilities and underground installations of deep geological 
repositories; and to supervise the safety of staff and the public and their protection from 
radiation. 

Related nuclear legislation consists of the Nuclear Energy Act, the Radiological Protection Act 
including the corresponding Ordinances, and the Ordinance on the Decommissioning Fund and 
the Waste Disposal Fund for Nuclear Installations. In retrospective, the recommendations of the 
Expert Group on Disposal Concepts for Radioactive Waste (EKRA – introducing the concept of 
monitored long-term geological disposal) had rather strong implications for the revision of 
nuclear legislation in 2003: In Switzerland, deep geological repositories are required for the 
permanent and safe disposal of all categories of radioactive waste including spent fuel. A deep 
geological repository (DGR) consists of a main section, a pilot section and test zones. During the 
operation and observation phase of the repository the recovery of the deposited waste packages 
shall be possible without undue effort. 

Nuclear legislation contains detailed regulatory statutes that are in accord with the stepwise 
implementation process for DGRs regarding, for instance, design and construction, operation 
and closure of the disposal facilities. Both Nuclear Energy Act and Nuclear Energy Ordinance 
request from the regulator to develop explicit guidelines on specific regulatory issues, e.g. on the 
requirements for the conditioning of radioactive waste, and on specific design principles for 
deep geological repositories and requirements for the safety case. 

The Nuclear Energy Act stipulates that the obligation to manage and dispose of radioactive 
waste is met if the radioactive waste has been transferred to a deep geological repository, and 
the funds required for the monitoring period and the eventual closure have been secured. 
Furthermore, the Nuclear Energy Act requires the waste producers (represented by the repository 
implementer) to draw up a Waste Management Programme that institutes a management 
instrument for the stepwise implementation process, specifying R&D needs and financial 
provisions for deep geological disposal. The programme is developed and periodically updated 
by the implementer on the basis of newly acquired knowledge, and is reviewed and assessed by 
the regulator. 
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Financial provisions for the disposal of nuclear waste are also regulated in the Nuclear Energy 
Act and in the Ordinance on the Decommissioning Fund and the Waste Disposal Fund for 
Nuclear Installations. Therefore, two separate funds have been established (i.e. 
decommissioning fund and waste disposal fund) into which the operators of nuclear facilities 
pay annual contributions. 

Design, construction and operating principles for DGRs and requirements for the safety case 
have been developed recently by the Swiss regulatory body. The corresponding guideline 
specifies protection objectives, protection criteria and specific requirements for DGRs, defines 
the procedure to be followed for demonstrating the safety of a geological repository, and 
identifies requirements for the operation of facilities, as far as these are specific to DGRs, and for 
their closure. 

The Nuclear Energy Act stipulates a series of licences that must be obtained prior to completion 
of a DGR – starting with a general licence, followed by the licences for construction and 
operation, and finally the closure order. 

The main prerequisites for granting the construction licence for a DGR are protection of human 
health and the environment and compliance with the obligations stated in the general licence. 
The construction licence defines the capacity of the disposal facility, the main elements of the 
technical implementation and the basic requirements regarding emergency preparedness. The 
licensing authority is the Federal Department of Environment, Transport, Energy and 
Communication (DETEC). 

The preconditions for an operation licence are the compliance with the obligations of the 
general and construction licence, protection of human health and the environment, compliance 
with the nuclear safety and security requirements, fulfillment of the requirements regarding 
staff, organisation, quality assurance and emergency preparedness. An operating licence for a 
DGR is granted if (among other conditions) it is possible to recover the radioactive waste 
packages without undue effort until closure of the repository. The licence shall specify certain 
requirements, in particular activity limits for the waste to be disposed. The emplacement of each 
type of waste requires a permit to be obtained beforehand from the relevant supervisory 
authorities. The operation licence defines in particular the limits for the discharge of radioactive 
substances into the environment and the radiological monitoring of the surroundings. It is 
granted by DETEC. 

Granting of licences (e.g. construction licence and operation licence) is subjected to the 
fulfillment of a series of regulatory statutes that are connected to a particular licensing step in 
the stepwise implementation process for DGRs. These statutes represent the basis for the review 
process performed by the regulator. 

With respect to underground construction work, a considerable practical experience is available 
in Switzerland from the construction of railroad and highway tunnels, hydro-power installations 
etc. Specific regulation for underground workings exists in terms of e.g. industrial and 
engineering standards, standards on operational safety and health protection. However, DGR 
requires special considerations regarding for instance excavation methods (preservation of 
containment capability of the geological environment - EDZ minimization), tunnel lining 
(compatibility of lining with geological environment and barrier materials - limiting gas 
production) and provisions for radiation protection during operation (radiologically controlled 
areas, installations for remote handling of emplacement operations). The fact that the 
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excavation of disposal galleries and the waste emplacement operation may be executed in 
parallel also requires some special attention. 

Practical operating experience is available from other nuclear facilities: nuclear power plants, 
interim storage facilities and waste treatment facilities. However, special consideration must be 
devoted for instance to aspects of conventional safety for underground activities, technical 
solutions for waste package emplacement and backfilling and sealing of disposal caverns and 
galleries. 

Preparing as an organization to review a construction license application for a DGR for 
HLW and SF in the USA – B. Hill (USNRC) 

Background 

Yucca Mountain, Nevada was identified by the U.S. Congress in 1987 as the sole candidate site 
for constructing a deep geologic repository for the nation’s spent nuclear fuel and high-level 
waste. By 2002, the U.S. Department of Energy (DOE) had completed sufficient characterization 
and analysis of the site to support a required Site Recommendation, which provided DOE 
perspectives on the safety case. Although formally opposed by the State of Nevada, this Site 
Recommendation was approved by the U.S. Congress and the President, which authorized DOE 
to prepare and submit a license application for the repository. In June of 2008, DOE submitted 
this application (DOE, 2008) to the U.S. Nuclear Regulatory Commission (NRC) for its review and 
formal adjudication of contested issues during a 3-4 year period. Although subsequent actions by 
the Administration and Congress have changed the direction for geologic disposal in the U.S., 
the NRC staff was able to conduct a thorough technical review of the DOE license application and 
issue technical evaluation reports before the review and hearings were suspended in September 
2011. This paper provides the author’s perspective on how the NRC prepared for, and conducted, 
this first-of-a-kind licensing review. 
 

Planning Framework 

As mandated in the Nuclear Waste Policy Act of 1982 (Public Law 97-425), NRC had 3-to-4 years 
to complete its review of the DOE license application, conduct hearings on contested issues of 
fact and law, and reach a decision on granting or denying a license to construct the Yucca 
Mountain deep geologic repository. A general framework was apparent in planning for this task: 

- The engineering and geologic characteristics of the Yucca Mountain site were not duplicated in 
other national programs, and innovative science and technology was being used by DOE. Thus, 
NRC had to establish a high level of staff and contractor expertise, which was free from conflict 
of interest, in order to conduct a fair and thorough review. 

- DOE and other stakeholders had conducted a wide variety of scientific and technical 
investigations during an approximately 20-year-long site characterization program, and all of 
this information would need to be available for the review and hearings. Thus, a dedicated 
information management system would be required. 

- A mandated 3-4 year schedule for completion of the review and hearings represented 
unprecedented constraints on NRC’s licensing framework. Interveners had conducted many 
technical investigations and had indicated that many contentions would be filed for the hearings. 


