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Stephan W. Döhler, Vice-President of the Board of Directors

In autumn, the President of our Board of Directors, Pankraz Freitag, passed 
away unexpectedly. His death is a great loss for us all. He showed unfailing 
commitment to realising safe disposal of radioactive waste and strove con ti-
nually to bring forward this important environmental task. He was also fully 
aware of the sensitive environment in which waste disposal has to be imple-
mented and, under his lead, Nagra prepared a code of conduct during the year. 
It was a matter of great concern to him that the code should reflect the respon-
sible nature of the tasks and working methods of Nagra and define a framework 
that would shape the work of the organisation both internally and externally. He 
never failed to be impressed with the great commitment and the above-average 
identification of Nagra’s employees with the tasks entrusted to them.

The management of radioactive waste is a challenging undertaking that calls 
for huge commitment from all involved. 2013 again proved to be an intensive, 
work-filled year that brought us a step further forward on the long road to 
achieving safe waste disposal.

The collaboration with the regions as part of regional participation within the 
context of the Sectoral Plan proved to be the focus of the 2013 business year. 
Evaluating the siting areas proposed for the repository surface facility took 
 considerably more effort than initially planned. Work with the regions and the 
Cantons and with the various authorities and organisations involved in the pro-
cess was intensive. Critical questions were raised and emotions sometimes 
came to the fore. All in all, I believe that regional participation has passed the 
acid test. Nagra was invited from all sides to provide information, prepare  expert 
opinions and respond to questions. The concerns expressed by outside parties 
have increased considerably compared to the previous year, but the effort 
 invested in responding to these concerns has undoubtedly been worthwhile. 

I would like to thank my fellow members of the Board of Directors most since-
rely for their collaboration during the year. My thanks also go to the Executive 
Board and all the Nagra employees who, on a daily basis, show a great sense of 
responsibility towards carrying out the mandate entrusted to them. I look for-
ward to working with you all in the future and to the challenges of the coming 
years.

Dr. Stephan W. Döhler

Foreword
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January The interactive exhibition “TIME RIDE – a journey through space 
and time”, which visited different locations in 2012, starts the year in the Swiss 
Transport Museum in Lucerne, followed by visits to Bern, Zürich and Zug. By 
the end of the year, around 100 000 people had been informed about radioac-
tive waste disposal by the fascinating exhibition. After two years, it can be said 
that TIME RIDE has proved its worth as an information and dialogue platform 
on radioactive waste management.

April The EU Commission starts the DOPAS research project (see page 31) 
on development and testing of different sealing and plugging systems for deep 
geological repositories. Nagra is involved in the project together with 14 partner 
organisations from eight countries.

May The international association EDRAM – with senior-level staff from 
 twelve leading waste management organisations from eleven countries – 
meets in Switzerland. The members have the opportunity to visit the Zwilag 
interim storage facility in Würenlingen, the Mont Terri Rock Laboratory and the 
TIME RIDE exhibition. 

May The artist Mirko Baselgia from Canton Graubünden looks at the waste 
management issue from a different angle: with his artistic interpretation of a 
deep geological repository, he attempts to make the invisible visible. 

June Nagra’s annual general meeting is held in Baden on 28th June. Two new 
members are elected to the Board of Directors (see page 37). The annual ac-
counts for 2012, with a total performance of 65.9 million CHF, are approved by 
the Board.

August The Federal Council approves Nagra’s Waste Management Pro-
gramme and formulates several conditions that will apply to the next 
 programme to be submitted in 2016. The Waste Management Programme 
 documents the fundamental procedures leading from planning to closure of 
the repositories and contains information on the origin, types and volumes of 
the waste, its allocation to the repositories and plans for financing the associ-
ated activities.

September The first planning study on the location of the surface facility for 
a deep geological repository is presented. At least one siting area for the sur-
face facility has to be designated in each of the six geological siting regions and 
a planning study prepared for this area. By the end of the year, planning stu-
dies had been prepared for the siting regions Wellenberg, Jura-Südfuss, Jura 
Ost and Südranden.

September With the aim of increasing transparency both within the orga-
nisation and externally, Nagra prepares a code of conduct in a participatory 
process involving all staff; the process is supported by external experts. All 
employees attend a related workshop in September.

October More detailed geological investigations are required in the siting 
 regions for Stage 3 of the Sectoral Plan process. Planning and preparation 
starts for the 3D seismic measurements.

Thomas Ernst, Chief Executive Officer

2013 was overshadowed by the unexpected death of the President of our 
Board of Directors, Pankraz Freitag, at the beginning of October. In him, 
 Nagra has lost an exemplary, competent and committed President who 
strove, with great conviction, to find a future-oriented solution for dealing 
safely with our country’s radioactive waste.

Under the lead of Pankraz Freitag, the Executive Board and all Nagra em-
ployees worked together to draw up a code of conduct in 2013. The code was 
approved by the Board of Directors on 6th December and will provide a frame-
work for the behaviour of our employees, both internally and externally. The 
code is underpinned by the values of credibility, responsibility, trans parency 
and professionalism, as well as the primacy of safety. 

The focus of Nagra’s operational activities lay on cooperation with the regional 
conferences and other affected parties in selecting siting areas for the repos-
itory surface facilities. The work carried out in all six siting regions during the 
course of 2013 was nothing less than impressive. The members of the techni-
cal working groups on the surface facility and the regional conferences them-
selves have invested a huge effort in the pioneering Sectoral Plan process. By 
the end of January 2014, all the siting regions had submitted and published 
their conclusions on the locations for siting the surface facilities. Based on 
this, Nagra was able to complete planning studies for four of the regions by 
the end of the year. The two remaining regions will follow in 2014.

A Nagra Technical Report (NTB 13-01) on safety aspects of the surface faci lity 
and on the protection of groundwater was prepared at the request of the 
Swiss Federal Office of Energy (SFOE). In the report, Nagra outlines how the 
protection of humans and the environment can be assured during the con-
struction and operation of the surface facility. The Swiss Federal Nuclear 
Safety Inspectorate (ENSI) came to the conclusion in its review of the report 
that there are no recognisable reasons why nuclear safety and the protection 
of man and the environment should be called into question. The Federal  Office 
of the Environment (FOEN) also agrees with the conclusion that a surface 
facility does not represent a particular hazard to groundwater.

In parallel, work moved forward on providing the background for the safety- 
based comparison of the siting regions, the engineering risk analysis and 
 further narrowing-down of the geological siting regions. Compiling the asso-
ciated reports will present a considerable challenge for Nagra in 2014.

The commitment to radioactive waste management in Switzerland is remark-
able and the numerous parties involved deserve our great respect and thanks. 
My particular thanks go once again to all the Nagra employees who continue 
to show great technical competence, but who also put their heart and soul 
into the task entrusted to them. 
 

Dr. Thomas Ernst

Highlights in 2013

27th September: All Nagra employees 
meet for a workshop – an important 
step in preparing the code of conduct.

12th January: The interactive TIME RIDE 
exhibition is present for the first time in 
the Transport Museum in Lucerne from 
12th January to 3rd March.

28th August: The Federal Council 
approves Nagra’s Waste Management 
Programme for radioactive waste 
disposal.

5th September: The first planning 
study is presented on the location of 
the surface facility for a deep 
 geo logical repository.
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Our mandate
Radioactive waste arises in Switzerland from the operation and subsequent de-
commissioning of the nuclear power plants, as well as from the use of  radioactive 
materials in the areas of medicine, industry and research (MIR waste). 

Nagra was established in 1972 by the producers of radioactive waste in Swit-
zerland, with responsibility for developing and implementing safe and envi-
ronmentally sustainable solutions for disposal of the waste. The members of 
the Nagra cooperative are the operators of the nuclear power plants, Zwilag 
and the Swiss Confederation; the latter is responsible for MIR waste.

The legal framework calls for Nagra to plan, construct and operate deep ge-
ological repositories for all types of waste arising in Switzerland. This task of 
national significance also includes the search for suitable repository sites in 
line with the Sectoral Plan process, which is under the lead of the Swiss Fed-
eral Office of Energy. Nagra is responsible for making siting proposals that 
are then reviewed by the responsible authorities and commissions before the 
Federal Council makes a decision following a broad consultation process. 
Nagra also submits the general licence applications for the repositories: one 
for low- and intermediate-level waste (L/ILW) and one for spent fuel, high-lev-
el and long-lived intermediate-level waste (SF/HLW/ILW). 

Nagra is also responsible for inventorying of radioactive materials and ad vises 
the waste producers on conditioning of the waste to meet disposal  criteria. With 
a view to fulfilling these responsibilities, the organisation has been conducting 
a broadly based R&D programme since the mid-seventies. The work is carried 
out in close cooperation with the Paul Scherrer Institute (PSI, Villigen) and 
 various universities and research institutes, both in Switzerland and abroad. 

Our activities
• Collaborating with the authorities and the siting regions within the 

framework set by the Sectoral Plan process
• Characterisation and inventorying of radioactive materials as the basis 

for planning disposal projects; checking waste specifications as part of 
official waste clearance procedures and as a service to the  members of 
the Nagra cooperative

• Acquisition and evaluation of the field data required for safety analyses 
and repository projects

• Designing the repository facilities and the engineered barrier systems 
and planning operating procedures

• Ongoing analysis of results and data as part of safety assessment studies 
and evaluation of the knowledge base with a view to upcoming repository 
licensing procedures

• Development of databases and fine-tuning of the methods used to 
 evaluate disposal system behaviour; verification and validation of the data 
and models used in safety analysis

• Active participation in international collaborative projects, with the aim of 
coordinating and optimising planning and development activities

• Fulfilling responsibilities in the area of communication and information, in 
particular keeping the public informed about Nagra’s activities

• Providing expert services to third parties

Our task

The safe, long-term disposal of radioactive waste in deep geological repositories is a technical 
and societal challenge that Nagra undertakes – with the necessary respect and sense of 
 responsibility - in the interests of intergenerational protection of humans and the environment. 
The Nuclear Energy Act embodies the polluter pays principle for management of radioactive 
waste. As the major shareholders in the electricity utilities that operate the nuclear power 
plants, the Cantons thus bear responsibility for safe disposal, in addition to the power plant 
operators, Nagra and the Federal Government.



Legal framework
The legal provisions applying to 
radioactive waste management are 
contained in the Nuclear Energy Act 
and the associated Nuclear Energy 
Ordinance. 

The following principles apply:

• Radioactive materials should be 
handled in such a way as to 
minimise waste production.

• Radioactive waste must be 
disposed of in a way that ensures 
the permanent protection of 
humans and the environment.

• All radioactive waste produced in 
Switzerland must, as a general 
rule, be managed and disposed of 
in Switzerland.

• The duty of disposal lies with the 
waste producers, in line with the 
polluter pays principle.

• The management strategy 
specified for all waste types is 
monitored deep geological 
disposal.

• The waste producers are 
required to prepare a waste 
management programme, which 
has to be reviewed and approved 
by the Federal Government.

• The licensing procedures are 
focused at federal level. The 
general licence for a nuclear 
installation is subject to an 
optional national referendum. 
Participation of the siting 
Cantons, neighbouring Cantons 
and neighbouring countries in the 
process is required by law.

• The Federal Government defines 
the objectives and requirements 
applying to the site selection 
process in a Sectoral Plan. 

• The costs of decommissioning 
and waste disposal are covered 
by funds into which the operators 
of nuclear facilities pay annual 
contributions; the funds are 
supervised by the Federal 
Government. 

9Legislation and authorities

Swiss Federal Nuclear Safety Inspectorate, Federal Nuclear Safety 
Commission, Nuclear Waste Management Advisory Board
The Swiss Federal Nuclear Safety Inspectorate (ENSI) is the national regula-
tory body with responsibility for the nuclear safety and security of the Swiss 
nuclear facilities. In this capacity, it monitors Nagra’s siting investigations for 
deep geological repositories and the later construction and operation of the 
repositories. The Expert Group on Nuclear Waste Disposal (EGT) was set up 
by ENSI to provide support to the regulator on geological and engineering 
aspects of deep geological disposal. The EGT also has responsibility for cer-
tain tasks within the framework of the Sectoral Plan process.

The Federal Nuclear Safety Commission (NSC) advises the Federal Council, 
the Department of the Environment, Traffic, Energy and Communications 
(DETEC) and ENSI on questions of nuclear safety.

The Nuclear Waste Management Advisory Board (Beirat Entsorgung) was set 
up by DETEC to advise the Department on the implementation of the reposi-
tory site selection process. It is able to offer an outside perspective thanks to 
its independent status and its position as a national advisory board. 

Decommissioning and Waste Disposal Funds
The purpose of the Waste Disposal Fund is to secure the financing of disposal 
of operational waste and spent fuel assemblies following the shutdown of the 
nuclear power plants. The Decommissioning Fund covers the financing of 
 decommissioning and dismantling the nuclear facilities at the end of their 
operational lifetime and disposing of the resulting waste. The operators of the 
nuclear facilities make annual contributions to the two funds, which are 
 supervised by the Federal Government. At the end of 2013, the accumulated 
capital in the Waste Disposal Fund was around 3.6 billion CHF; the figure  
for the Decommissioning Fund was around 1.7 billion CHF. More detailed 
 information can be found on the website www.entsorgungsfonds.ch (some 
material available in English). The cost estimates that serve as the basis for 
calculating the contributions to the funds by the facility operators were 
 updated by Nagra during 2011. 

Waste Management Programme as specified in the Nuclear Energy Act
Article 32 of the Nuclear Energy Act requires the waste producers to prepare 
a Waste Management Programme for all types of waste arising in Switzer-
land. The Programme is reviewed by the federal authorities and approved by 
the Federal Council. Together with the Sectoral Plan for Deep Geological 
 Repositories, it provides the framework for deciding on the way forward in 
the Swiss waste management project. The first Waste Management Pro-
gramme was submitted to the authorities by Nagra in 2008 and was approved 
by the Federal Council in 2013, following an open consultation phase.

Sectoral Plan for Deep Geological Repositories 
Article 5 of the Nuclear Energy Ordinance requires the objectives and criteria 
for the deep geological disposal of radioactive waste to be specified by the 
Federal Government in a Sectoral Plan. The Federal Council approved the 
conceptual part of the Sectoral Plan for Deep Geological Repositories, which 
regulates the site selection process, on 2nd April 2008. The technical feasibi-

Developments in 2013

Nagra drilling team at 
work.



10 11

D e v e l o p m e n t s i n 2 013

Figure 1: Stages, responsibilities and interactions in the Sectoral Plan for Deep Geological 
 Repositories (from SFOE).
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The centralised inventory of existing radioactive waste maintained by Nagra 
was expanded to include the waste packages produced in 2013 and the tools 
for preparing the inventories were updated based on radiological measure-
ments of waste samples in a specialised laboratory and at the nuclear power 
plants. The nuclide inventories of all the waste packages recorded in the 
 database are made available to the waste producers; this allows the invento-
ries of the waste packages stored at the nuclear power plants, in the Zwilag 
centralised interim storage facility and in the Federal Government’s interim 
storage facility to be determined at any time. 

It is possible that the radiological protection legislation will be revised in 
terms of the limits for clearance measurement of radioactive materials. If 
Switzerland adopts the nuclide exemption limits as revised by the IAEA/EU, 
this will result in larger volumes of low- and intermediate-level waste. The 
additional waste volumes and inventories to be expected in the interim stor-
age facilities and the repositories in the case of such a revision are being 
calculated; this is accompanied by investigation of the potential benefits of a 
decay storage facility for radioactive materials with subsequent clearance. 
The logistics of transporting waste packages to the geological repositories 
were also investigated.

Samples were initially placed in two power plants in order to measure the 
neutron fluxes in specially selected areas of the reactors. These measure-
ments were used to check activation calculations used for preparing invento-
ries of decommissioning waste. These projects were completed successfully 
as part of a master’s thesis and dissertation. A measurement programme for 
diverse material samples was also completed for the decommissioning waste 
to be managed by the Federal Government and the results will serve as the 
basis for model calculations to be carried out in the coming year.

Following initial tests on the mineralisation of organic waste in 2012, the 
planned large-scale experiments were carried out in 2013. Several hundred 
kilogrammes of organic ion-exchange resins were pyrolysed in a research 
laboratory in the USA and the residues analysed. It was found that a large 
volume reduction could be achieved, as well as a reduction of the organic 
components by around 99 percent. The residues were then delivered to the 
Paul Scherrer Institute (PSI), where the first tests have been conducted on 
developing a cement recipe for solidification of the residues. 

The work being carried out together with PSI on the quality control of condi-
tioned wastes from the nuclear power plants, PSI and Zwilag was continued 
successfully and the requirements of the ENSI Guideline B-05 (requirements 
on the conditioning of radioactive waste) were met without exception. With 
the aim of demonstrating compatibility with the regulatory requirements, 
 development work also continued on solidification methods for special wastes 
from PSI and Zwilag that cannot be conditioned using routine methods. Nagra 
also carried out assessments of the suitability of wastes from the power 
plants and PSI for later deep disposal as part of disposability certification 
procedures, all with positive results. This was carried out in line with the 
 applicable ENSI guidelines and led to the conditioning procedures being 
 approved by ENSI. 

Inventory of radioactive materials

lity and safety of geological disposal had already been confirmed with the 
approval by the Federal Council of the HLW “Entsorgungsnachweis” feasibil-
ity study in June 2006 (the feasibility of safe disposal of L/ILW was recognised 
in 1988, in the follow-up to Project Gewähr 1985). At the same time, and based 
on a study commissioned by the SFOE, the Federal Council also concluded 
that waste disposal facilities can be constructed and operated in a way that is 
environmentally sustainable and, considered overall, has a positive impact on 
regional economy. The Federal Council also stressed that, for siting decisions 
to be accepted, it is imperative for the parties affected by these decisions to 
be fully informed and actively involved in the selection process. 
 
The Sectoral Plan approach (see Figure 1 and page 12) takes this require-
ment for information and participation into account. The authorities and the 
public in the siting regions and in neighbouring countries, as well as interested 
domestic and foreign organisations, can participate broadly in the process, 
which comes to a conclusion with a decision of the Federal Council and 
 Parliament on the general licences for the repositories. Their decision is then 
subject to an optional national referendum.



Figure 2: Actors in the site selection process.
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From how to where
The fundamental question of how to safely dispose of all types of radioactive 
waste arising in Switzerland has already been answered from a technical 
and scientific viewpoint: in 2006, the Federal Council approved the demon-
stration of disposal feasibility (Entsorgungsnachweis project) for high-level 
waste (HLW). The feasibility demonstration for low- and intermediate-level 
waste (L/ILW) had already been approved by the authorities in 1988. The 
question of where the two repositories for HLW and L/ILW should be con-
structed is being clarified within the framework of the Sectoral Plan for 
Deep Geological Repositories. Safety always has highest priority in the 
search for sites. Because of its transparent, systematic approach and the 
extensive rights of participation of a wide range of stakeholders, the Swiss 
site selection process is also considered to be exemplary by other countries 
with nuclear programmes.

Waste Management Programme: context for planning approved by the 
Federal Council 
The Nuclear Energy Act and Ordinance require the waste producers to submit 
a Waste Management Programme (WMP) to the responsible authorities and 
to update this every five years. The Programme sets out the fundamental 
approach for realising safe geological repositories up to the point of closure, 
indicates what decisions should be made and when, what the basis for these 
decisions is and how the supporting background information is prepared. The 
WMP also contains information on the origin, type and volumes of the waste, its 
allocation to the deep geological repositories and financial planning. The Pro-
gramme does not pre-empt any decisions to be made as part of the ongoing 
site selection process under the Sectoral Plan or in later licensing procedures. 

The first WMP was submitted to DETEC by Nagra (on behalf of the waste pro-
ducers) on 17th October 2008. The Federal Council approved the Programme 
on 28th August 2013 and formulated several conditions that will be attached to 
preparation of the next Programme. For example, in the future Nagra will be 
required to submit a research programme together with the WMP, simultane-
ously with the cost studies. This means that all three reports will have to be 
submitted together in 2016. 

Federal Government lead – siting proposals by Nagra – 
independent supervision
The Sectoral Plan process consists of three stages and is led by the Swiss 
Federal Office of Energy (SFOE). The process is supported by a large number 
of bodies and involves the Cantons and siting communities, neighbouring 
countries, interested organisations and associations, political parties and the 
public (see Figure 2 page 13). Nagra's responsibility is to prepare the scientific 
and technical background for site selection, to propose geological siting 
 regions and then sites and, at the end of Stage 3, to submit general licence 
applications for the repositories. The Federal Nuclear Safety Inspectorate 
(ENSI)  reviews Nagra's proposals from the viewpoint of safety and technical 
feasibility, for which it relies partly on the support of external experts. The 
 responsible authorities and the Federal Council conduct an overall assess-
ment of the situation at the end of each stage; this is preceded by broad con-
sultation and participatory processes.

D e v e l o p m e n t s i n 2 013

Sectoral Plan process

Stage 1 complete
The first stage of the Sectoral Plan process – from 2008 to November 2011 – 
is now complete. Starting with the whole of Switzerland, Nagra applied a sys-
tematic site selection approach based on the safety criteria and the narrow-
ing-down steps specified in the conceptual part of the Sectoral Plan. This 
resulted in three proposed geological siting regions for high-level waste 
(HLW) and six (overlap with three of the HLW regions) for low- and intermedi-
ate-level waste (L/ILW). Nagra’s proposals were subjected to a rigorous safety 
review by different  authorities and technical bodies, who agreed that all six 
siting regions should be carried forward for further investigation in Stage 2 of 
the process. The Cantonal Commission (Ausschuss der Kantone AdK) also 
reviewed the processes in Stage 1 and found that the requirements relating 
to fairness, transparency and participation had been met. The Commission 
also agreed that all six siting regions should be considered further, but called 
for uncertainties regarding geological conditions at the potential sites to be 
eliminated by carrying out suitable investigations before the end of Stage 2. 
Following a broad consultation process on the results of Stage 1, the Federal 
Council announced on 30th November 2011 that all six potential siting regions 
would be carried forward to Stage 2. The starting signal was thus given for 
the second stage of the process, which is expected to last around five years. 

Two objectives in Stage 2
Various tasks have to be carried out in Stage 2. Working together with the six 
siting regions, Nagra has to designate at least one siting area for each region 
where the surface facility of a repository could be located. The selection of 
geological siting regions will also be narrowed down, with Nagra proposing at 
least two regions each for the HLW and L/ILW repositories; these will be in-
vestigated in more detail in Stage 3. Cross-cantonal comparative socio- 
economic-ecological impact studies will also be carried out for all the siting 
regions under the lead of the SFOE. 

Narrowing down the siting regions – emphasis on a safety-based 
comparison
The narrowing-down of the geological siting regions in Stage 2 is a technical/
scientific task that will be the focus of activities in 2014. The core of the work 
is a safety-based comparison of the regions based on their geological prop-

Clear rules for site selection

With the approval of the conceptual 
part of the Sectoral Plan for Deep 
Geological Repositories by the 
Federal Council on 2nd April 2008, 
the criteria and procedures applying 
to repository site selection were 
specified. The roles of the different 
actors in the process were also 
clearly defined. The siting issue will 
be clarified in three stages, working 
together with the Cantons and siting 
communities. Safety has the highest 
priority throughout the entire 
process, although spatial planning 
and socio-economic aspects are also 
taken into consideration.

Principles for narrowing down the 
geological siting regions in Stage 2

• An extensive geological investiga-
tion programme will be conducted 
in Stage 2 to improve the existing 
knowledge base. This will take into 
account 41 requirements set out 
previously by ENSI for investiga-
tions for Stage 2.

• If, based on the results of these 
investigations, Nagra can demon-
strate reliably that certain siting 
regions have clear disadvantages in 
terms of safety compared to other 
regions, these siting regions will 
not be proposed for Stage 3.

• All the remaining siting regions will 
be proposed by Nagra and investi-
gated in more detail in Stage 3 (with 
boreholes and 3D seismic cam-
paigns).

Result: No siting region will be ruled 
out because it has been investigated 
less extensively than the others, or 
because there is less knowledge of 
its relevant properties.



 

Report on the safety of the surface 
facility and on groundwater 
protection

Nagra Technical Report NTB 13-01 
demonstrates how the protection of 
humans and the environment can be 
assured in the case of the construc-
tion and operation of a surface facility 
for a repository. The report was 
prepared at the request of the SFOE. 
Based on various legal and regulato-
ry requirements, the report provides 
a qualitative analysis of the following 
aspects, independent of site:

• Nuclear safety and radiological 
protection during operation

• Safety in the event of conventional 
accidents/incidents during 
operation

• Protection of groundwater during 
the construction and operational 
phases

In its review of the report, the Federal 
Office of the Environment (FOEN) 
found that the safe construction and 
operation of a surface facility could 
be assured through selection of a 
suitable site and appropriate design 
of the facility and operating proce-
dures. Even in water protection 
zones, the surface facility would not 
present a particular hazard to 
groundwater. 

ENSI also responded to the report: 
from a current viewpoint, the 
regulator sees no arguments that 
would call the safety and protection 
of humans and the environment, and 
hence the licensability of a surface 
facility, into question.

15
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erties. This will be supplemented by an engineering risk analysis for the 
 access infrastructure to the repository. 

Nagra already began in Stage 1 to extend its knowledge of the properties of 
the host rocks and the geological environment in the siting regions. ENSI 
 reviewed the associated investigation programme and came to the conclu-
sion that the required level of geological understanding could be achieved 
with the investigations that are already ongoing or planned by Nagra, as well 
as additional investigations specified by ENSI in 41 requirements set out in its 
interim report on Stage 2. Investigations requiring a permit, such as bore-
holes, will be required only in Stage 3. At the request of the siting Cantons and 
the Commission for Nuclear Safety (CNS), Nagra decided to bring forward the 
2D seismic investigations in the regions Südranden, Nördlich Lägern, Jura 
Ost and Jura-Südfuss; these had originally been planned for later in the pro-
gramme. The seismic measurements were completed in March 2012. 

Has the level of knowledge required for the safety-based comparison of the 
siting regions been reached?
Since March 2013, so-called interim assessment meetings have been held 
regularly on individual technical areas to check whether or not the level of 
knowledge required for the safety-based comparison of the siting regions 
has been reached. These meetings are led by ENSI and are attended by the 
Expert Group on Nuclear Waste Disposal (EGT), the Nuclear Safety Commis-
sion (NSC), the Cantonal Working Group on Safety (AG SiKa), the Cantonal 
Expert Group on Safety (KES), the SFOE, a representative of the German 
 Federal Ministry for the Environment, Nagra and various technical specia-
lists. The meetings will continue in 2014.

Narrowing-down the siting regions – method for comparison defined in 
advance
The work on the safety-based comparison of the siting regions will continue 
in 2014 based on the investigations already carried out and the review of the 
ongoing documentation of results. The comparison is expected to be com-
pleted by the end of the year. ENSI defined the method to be used for the 
comparison in 2012 with input from the CNS and cantonal experts and docu-
mented it in a technical memorandum in January 2013. A siting region can 
only be dropped from the process if it shows clear disadvantages in terms of 
safety compared to the other regions. If this is not the case, the region will be 
brought forward and undergo further investigation in Stage 3. 

Participation well established in the siting regions
In contrast with the underground facilities of a repository, safety in the case 
of the surface facility depends primarily on the layout and design of the facil-
ity itself rather than on the site. The element of flexibility in selecting the sit-
ing area for the surface facility should be used within the context of regional 
participation to take the needs and wishes of the region into consideration. 
The regional conferences act as the representatives of the siting regions in 
this process. All the regional conferences began their activities at the start of 
2012. They consider individual issues in technical working groups set up on 
the surface facility, the socio-economic-ecological impact analysis and 
 repository safety. 

Nagra drew up a code of 
conduct in 2013 (main 
image); the code is 
based on the values of 
credibility, responsibili-
ty, transparency and 
professionalism.

 

Nagra’s contact persons 
for the siting regions 
(insert). 



Identifying the siting areas to be followed up – a task for Nagra
The responses of the different regional conferences represent important 
 input for Nagra when taking into account – as far as possible – the concerns 
expressed by the regions in designating the siting areas for the surface facili-
ties (see Figure 3). Based on these responses, Nagra has to prepare so-called 
planning studies which document and describe the designated siting areas 
and provide information for the socio-economic-ecological impact study of 
Stage 2. They also provide the basis for the preliminary investigation and 
preparation of a specification for the environmental impact assessment (EIA), 
with a view to submitting a general licence application in Stage 3. 

The planning studies for four regions were presented at the full meetings of 
the regional conferences in 2013. This is planned for May 2014 for the two 
remaining regions Nördlich Lägern and Zürich Nordost.

Regional conferences 
The regional conferences represent 
the interests of the siting regions in 
the participation process. They are 
made up of 85 to 110 members, 
including representatives of local 
communities, regional organisations 
(e. g. associations or political parties) 
and individual members of the 
population.

Each conference has set up technical 
working groups that are responsible 
for considering specific topics in more 
depth and providing opinions on these. 
All the regions have technical groups 
on the surface facility, socio- 
economic-ecological studies and 
repository safety. The SFOE guides 
and supports the work of the 
conferences.

Further information (websites in 
German):

Südranden
www.plattform-suedranden.ch

Zürich Nordost
www.zuerichnordost.ch

Nördlich Lägern
www.regionalkonferenz-laegern.ch

Jura Ost
www.jura-ost.ch

Jura-Südfuss
www.jura-suedfuss.ch

Wellenberg
www.plattform-wellenberg.ch

Planning perimeters and geological 
siting regions
For each potential geological siting 
region, the planning perimeters 
delineate the area within which the 
surface facility required for 
repository construction and 
operation could be located. 

The siting regions comprise all of the 
local communities that could be 
affected by the repository. This 
includes the communities within the 
geological siting regions, communi-
ties within the planning perimeter 
and other communities that could be 
affected due to spatial planning, 
economic or social factors. A total of 
around 200 communities (including 
12 in Germany) belong to one of the 
six geological siting regions.
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Decisions already made on the siting areas for the surface facility 
At the beginning of 2012, the SFOE published the 20 proposals submitted by 
Nagra for the siting areas for the repository surface facilities. It had already 
become clear during the course of 2012 that evaluating alternatives to these 
proposals and preparing the findings of the regional conferences would take 
longer than originally planned. The SFOE therefore extended the timetable 
and, on 25th January 2014, the regional conference for Zürich Nordost was the 
last to submit its response to the proposals.

Intensive and challenging discussions in the working groups on the surface 
facility …
The discussions and evaluations of the proposed siting areas for the surface 
facility are led on behalf of the regional conferences by special working 
groups on the surface facility. In cooperation with external advisers, these 
groups have developed their own tools and criteria lists for evaluating the 
proposals. The regional conferences also have the possibility to propose 
 alternative areas themselves or to request Nagra to prepare alternative 
 proposals.

… and collaboration with the Cantons takes time
In 2012, the siting Cantons also entered the discussion – based on a harmo-
nised set of criteria prepared by the responsible cantonal authorities, Nagra 
was requested to propose alternative potential siting areas. The Cantons 
weighted certain aspects differently; this applies in particular to the greater 
weight they attached to groundwater protection compared to the use of for-
ested land and questions of access/site development. Technical discussions 
were held with the cantonal authorities to identify potential areas that would 
come into question from the viewpoint of the Cantons. In some siting regions, 
no new options were identified, while other Cantons chose not to carry out 
their own evaluation of the potential areas, leaving this instead to the regional 
conferences.

The regional conferences then had to decide whether they wished Nagra to 
prepare proposals for alternative siting areas; these were included in the 
evaluation process together with the existing proposals.

Spectrum of regional opinions underlines the primacy of safety
As was to be expected, the responses of the regional conferences to the pro-
posed siting areas for surface facilities varied significantly. The spectrum is 
wide: in one region it was decided that one of the siting areas had the most 
advantages and the fewest disadvantages and it was recommended to rely on 
this area for the next steps in the selection process. In another region, the 
conclusion was that all of the siting areas proposed by Nagra were unsuitable 
to a greater or lesser extent and that the entire planning perimeter is actually 
unsuitable based on the strategies formulated in the cantonal and regional 
development concepts for construction of a facility of this scale. The wide 
spectrum aside, all the regions had delivered their responses by the end of 
January 2014. 

However, all the regional conferences agree that the selection process is to 
be conducted openly and fairly and based on the primacy of safety.
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Figure 3: The siting areas for the surface facility were designated in all the siting regions 
 (SR-4, ZNO-6b, NL-2, NL-6, JO-3+, JS-1, WLB-1) by May 2014.



Detailed analysis of the economic, environmental and societal impacts of a 
repository
In Stage 2 of the Sectoral Plan process, the SFOE is conducting a study in all 
the siting regions on the impact of repositories on the environment, economy 
and society. The method for evaluating these impacts was approved by the 
Federal Government together with the decision on Stage 1. The impacts 
should be identified as objectively and as early as possible to allow measures 
to be taken against potential negative consequences, but also to make the 
best use of opportunities for positive developments. 

The first interim report on the regional economic impacts of a deep geolo-
gical repository was published in 2012. The positive impacts were found to 
outweigh the negative ones, but they are relatively small and – considered 
over the entire period from construction of the rock laboratory to closure of 
the repository – amount to less than one percent of the current regional added 
value, employment or tax income. The ecological and societal impacts will be 
investigated in the upcoming local part of the study, for which Nagra’s plan-
ning studies will also provide input. 

Additional questions raised by the regional conferences will be considered in 
parallel with this local study. The results will provide an important basis for 
the regions when discussing long-term development strategies both with and 
without a repository.

The final step: decision via the ballot box
Stage 2 ends with a decision by the Federal Council on at least two sites each 
for the HLW and L/ILW repository and on the areas for locating the surface 
facility. These sites are then investigated in more detail by Nagra in Stage 3 
and compared with one another; any necessary field investigations are also 
carried out (e. g. 3D seismics, boreholes). Based on the results of the investi-
gations, Nagra will propose the final repository sites and prepare the associ-
ated general licence applications. The Federal Council and Parliament decide 
on the licence applications, but their decision is subject to an optional national 
referendum. The final say in the Sectoral Plan process thus lies with the 
Swiss voters.

18 19Scientific and technical background
The research and development work currently underway is aimed at improving 
the existing knowledge base for repository safety assessment; it also contri-
butes to optimisation of the facility concepts and designs. The work includes 
extending the database for the safety-based comparison of the geological  siting 
regions in Stage 2 of the Sectoral Plan process. Longer-term studies are 
 focused primarily on preparing the documentation required for the general  
 licence applications in Stage 3 of the Sectoral Plan process.  

Geology and field work
New aerial images were purchased in preparation for the seismic campaigns 
planned for Stage 3 and detailed elevation models of the siting regions were 
prepared using laser measurements. The field work for the 3D seismic cam-
paigns in Stage 3 has now gone to tender.

Geological and borehole geophysical investigations were carried out in Stage 
2 to expand the existing database on rock properties and the distribution of 
the thicknesses of the host rocks and their confining units; this work was 
carried out based on cooperation agreements with the owners in a number of 
geothermal boreholes. This included the geothermal project in Schlattingen; 
following the promising results from the Schlattingen-1 borehole, a second 
deviated borehole was drilled at the same location. Groundwater was charac-
terised by geophysical logging in the Upper Muschelkalk. The innovative 
methods used for this are of interest to Nagra with a view to the geological 
investigations planned for Stage 3. 

As part of the regional monitoring networks in Northern Switzerland, the 
permanent GNSS (Global Navigation Satellite System) network has been in 
operation with all eleven stations since June 2012. The system is capable of 
recording even the smallest movements of the earth’s crust in the millimetre 
range. The network of new measurement stations for recording weak motion 
was completed at the end of 2013 and all seven surface stations and the bore-
hole seismometers are now in operation.

Analyses, modelling and synthesis work
Over the period of reporting, numerous technical meetings were held with 
ENSI, the EGT and the Cantons (AG SiKa/KES). These so-called interim 
 assessment meetings allow the regulatory authorities to check whether 
 Nagra has acquired the necessary background data for narrowing down the 
siting regions in Stage 2 and has carried out the associated analyses and 
modelling studies. The authorities were provided with the final drafts of the 
relevant reference reports prior to these meetings. After the meetings, the 
reports were then completed based on the recommendations and wishes of 
the authorities.

The following topics were considered for Stage 2: rock parameters (mineral-
ogy and porosities of the host rocks and confining units), porewater geochem-
istry, diffusion and sorption datasets; facies models, hydraulic properties 
and water-conducting systems of the 'Brauner Dogger' and Effingen Member 
host rocks; interpretation of the 2011/2012 2D seismic campaign and the 
 reprocessed lines to record regional structures; regional and local hydroge-
ological models of Northern Switzerland, hydraulic properties of the host 
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Nagra’s engineers 
provide information on a 
siting area for a surface 
facility on location (main 
image).

Visualisation of the 
surface facility for a HLW 
repository (insert).

rocks and independent evidence (porewaters, hydraulic pressures), ground-
water conditions in near-surface aquifers (biosphere aquifers).

Geochemical retention processes and transport mechanisms
Part of the radioactive waste consists of activated steel from the operation 
and decommissioning of the power plants. One of the most safety-relevant 
nuclides in activated steel is carbon-14 (14C), which is produced during reactor 
operation from nitrogen-14 impurities due to neutron irradiation. Carbon-14 
is released by the anaerobic corrosion of the activated steel in the cementi-
tious near-field of L/ILW and ILW repositories. Experiments have indicated 
that low molecular weight organic compounds of this radionuclide are pro-
duced. Relatively little is known about the identity of these compounds and 
their  stability under the alkaline conditions typically found in a deep geologi-
cal  repository, or about their transport behaviour in the near-field and the 
geosphere. However, reliable information is required as input for the safety 
analyses: because carbon-14 has a relatively short half-life, a large propor-
tion of it decays during transport from the repository to the geosphere – and 
the longer the transport path the greater the decay. Initial experimental 
measurements carried out using an analytical method developed at PSI 
showed the presence of small amounts of gaseous compounds such as meth-
ane, ethane, propane and butane. The retention of model compounds such as 
acetic acid and formic acid on cement compounds was also measured. This 
work is continuing as part of the EU CAST project (see page 31 for abbrevia-
tion). 

An important tool for safety analysis is the methodology developed by PSI 
based on using the porewater chemistry and mineralogical rock composition 
to predict the sorption of radionuclides on the minerals of clay rocks. The 
rock-specific sorption data derived using this approach represent key input 
for the safety analysis. With a view to supporting and refining this methodol-
ogy in the context of the general licence applications, a workshop was held 
together with Andra (France) on radionuclide sorption in argillaceous host 
rocks; the modelling approaches used were discussed and measured data 
exchanged. The PSI method will now be tested using sorption data collected 
by Andra.

In January 2013, three key reports for the provisional safety analyses were 
produced as a pre-print and presented at an interim assessment meeting of 
the authorities: 1) Comparison of sorption measurements on host rocks and 
bentonite with sorption values derived using the PSI method; 2) Sorption 
 database for the host rocks and confining units and bentonite; 3) Diffusion 
database for the host rocks and confining units and bentonite.

Build-up of gas pressure and gas transport
Gas formation in a deep geological repository is a relevant process for 
 consideration in safety analysis. Corrosion of metals in the L/ILW and ILW 
repositories makes an important contribution to gas formation. Because 
the complete resaturation of the disposal chambers with porewater will 
take several thousand years, the steel corrosion rate under unsaturated 
conditions is also of interest. An experiment looking at the corrosion of 
steel in cement mortars under both saturated and unsaturated conditions 
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was carried out at the University of Toronto in Canada in 2012. The meas-
urements were continued to verify the very low corrosion rates of steel 
measured to date under such conditions. 
 
Gas can also be produced by the microbial degradation of organic materi-
als and a significant component of the radioactive waste arising in Switzer-
land contains such substances. With a view to reducing gas formation in a 
repository (if required), experiments have been carried out on the possibil-
ity of pre-treating these organic substances. Pyrolysis has proved to be a 
process capable of thermally altering organic substances into materials 
with a low potential for gas formation.

Sensitivity analyses on gas pressure build-up in a HLW repository have shown 
that only moderate gas overpressures are to be expected for the range of 
repository configurations being considered in the Opalinus Clay in the three 
HLW siting regions Jura Ost, Nördlich Lägern and Zürich Nordost; safety 
would therefore not be significantly influenced. Similar sensitivity analyses 
were carried out for the L/ILW repository. The modelling studies have shown 
that it is possible, using suitable technical measures, to effectively remove 
the gases produced in the disposal zones along the backfilled underground 
structures. 

To investigate the feasibility and functionality of such measures, the large-
scale GAST (Gas Permeable Seal Test) experiment was set up at the Grimsel 
Test Site in 2011. GAST is looking at key aspects of the functioning of sealing 
structures in future geological repositories. In particular, a seal consisting of 
a mixture of sand and clay installed as part of the experiment will be used to 
demonstrate the feasibility of controlling gas transport from a repository in a 
realistic environment. Saturation of the test site began in mid-2012 and is 
currently at a level of around 30 percent. In a parallel, smaller-scale mock-up 
experiment, in which the process is faster, saturation is already complete and 
preparations have been made for a gas injection experiment. Comparing the 
system behaviour in the mock-up experiment and the large-scale test will 
improve the understanding of relevant processes.

One important question in connection with controlled gas transport from a 
 repository through sand-clay seals is the long-term behaviour of the latter. Do 
the favourable gas transport properties remain intact over the necessary long 
time periods, taking into consideration the geochemical gradients between the 
two materials being used? A program developed at PSI has been used to per-
form model calculations of the long-term evolution of such sealing systems. 
The results allow the effects of different design and material variants to be 
estimated and thus provide important input for optimising detailed design.

Design of the deep geological repositories and the engineered barriers 
The scientific basis was prepared for the safety-based comparison as part 
of the narrowing-down of the geological siting regions and the engineering 
risk analyses required by ENSI. The focus was on rock mechanical calcula-
tions and stability demonstrations (parameter studies) for the underground 
disposal chambers at different depths and in different siting regions, with 
the aim of evaluating engineering feasibility (maximum depth considering 

rock strengths and deformation behaviour). The concepts for the facilities 
and their operating procedures and possible variants were further devel-
oped and evaluated in the context of the engineering risk analysis. Based 
on a conventional risk analysis, the geological hazards associated with 
constructing and operating the access infrastructure were investigated 
and measures for managing these risks were identified. The work will con-
tinue in 2014. 

Studies are continuing on alternative container materials and the design of 
containers for spent fuel assemblies and vitrified high-level waste; this work 
is being carried out together with the Canadian organisation NWMO, the British 
company TWI and EMPA of Switzerland. The joint investigations with NWMO 
on the possibilities of coating steel canisters with copper have shown that 
both electroplating and the cold spray method can be used to produce copper 
coatings with metal compounds as a substrate; these show the same corro-
sion properties as forged materials. Coatings of up to five millimetres or 
more can be achieved on both carbon steel and cast iron. Inner containers of 
carbon steel or cast iron are necessary to ensure the mechanical stability of 
the container. 

The studies on after-treatment of welding seams to reduce stress between 
the carbon steel container and the lid also continued and structural analyses 
were carried out for a range of container concepts and materials. The results 
are used to compare the relative advantages and disadvantages of the diffe-
rent design variants.

As part of the FE (full-scale emplacement) experiment in the Mont Terri Rock 
Laboratory, the procedures for producing bentonite pellets and bentonite 
blocks and their quality assurance were defined and production of the first 
batches of these materials was contracted out. The bentonite pellets will be 
used to optimise the backfilling technique in a large-scale experiment in the 
Hagerbach Test Gallery.



Impressions of the 
investigations ongoing at 
the Grimsel Test Site and 
view along a test tunnel.

Key projects at the Grimsel 
Test Site
BLL (Bentonite Long-term Load Test)
Investigation of the long-term stability 
of bentonite blocks of different density 
and water content under loading 
conditions. 

C-FRS (CRIEPI Fractured Rock Studies)
Hydrogeological and geological 
characterisation of tectonic fracture 
systems.

CFM (Colloid Formation and Migration)
Formation and transport of colloids and 
their influence on radionuclide mobility 
under realistic conditions.

FEBEXe (Full-scale HLW Engineered 
Barriers Experiment Extension)
1:1 demonstration of the emplacement 
concept for high-level waste.

FORGE1 (Fate of Repository Gases)
Experiments on gas migration in 
engineered barriers (bentonite/sand).

GAST (Gas Permeable Seal Test) 
Gas sealing experiment: controlled gas 
transport through the engineered 
barriers (gas-permeable tunnel seals 
for the L/ILW repository under realistic 
conditions and on a realistic scale).

LASMO (Large Scale Monitoring)
Monitoring and characterisation of the 
geosphere.

LCS (Long-term Cement Studies) 
Long-term interactions between cement 
solutions, porewaters and rock; the 
cement injection experiment JGP 
(previously the JAEA Grouting Project) is 
now integrated into LCS.

LTD (Long-term Diffusion) 
Long-term diffusion of radionuclides.

MACOTE (Material Corrosion Test)
Corrosion experiments (engineered 
barrier system components).

MoDeRn (Monitoring Developments for 
Safe Repository Operation and Staged 
Closure)
Work package of the EU project for 
testing cable-free monitoring 
 techniques.

Plug experiment (Engineering Studies 
and Demonstration of Repository 
Designs, previously an ESDRED 
sub-project)
Use of low-pH cements.

S-BC (Sand/Bentonite-Concrete 
Interface Sampling)
Stabilised sampling of S/B-C from the 
GMT silo and test boxes for special 
laboratory investigations in Japan.

1 Sub-project of EU project
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Grimsel Test Site (GTS)
Nagra has been operating an underground rock laboratory in the crystalline 
formations of the Aar Massif of the Bernese Alps since 1984. The facility, 
where experiments are carried out to test and further develop concepts for 
safe disposal of waste in deep geological repositories, is now recognised 
worldwide as an important research platform. International participation in 
the experiments is wide, with 19 organisations from 12 countries and the 
 European Union currently involved in the programme. This international 
 aspect ensures know-how transfer beyond national boundaries. In 2013, 
NWMO of Canada was welcomed as a new partner (participation in the 
 MACOTE project, for project name abbreviations see box on the left). On the 
occasion of the annual technical meeting in June (ISCO 2013), some thirty 
representatives of the partner organisations confirmed their continuing 
 interest in the projects at the Test Site.

The focus of the current project phase is on carrying out experiments under 
conditions that are assumed to be realistic for a repository. The work in the 
 radiation controlled zone focused on experiments on the transport behaviour 
of radionuclides (CFM and LTD projects). Besides numerous tracer and 
 hydro-tests, a further transport test using radionuclides was carried out as 
part of the CFM project. The preparations for a long-term experiment planned 
from 2014 are also complete. In the LTD project, hydrogeological monitoring 
of the monopole-II test site continued. Further field tests and modifications of 
the instrumentation were also carried out. Following successful installation 
and initiation of the long-term GAST experiment in 2012, the field activities in 
2013 focused on the saturation of the sand/bentonite mixture and the parallel 
mock-up test. The monitoring phase is continuing in the FEBEXe experiment; 
the heating phase will end in early 2015 and the excavation work will then 
begin. Activities in the LCS project included modelling and laboratory studies 
and monitoring of the ongoing in situ experiments. Field work has also start-
ed in the LASMO and  MACOTE projects that were initiated in 2012; the activi-
ties included installation of displacement sensors along tectonic fault zones 
(LASMO) and drilling of a borehole (MACOTE). The aim of the new BLL project 
is to conduct stability tests on bentonite blocks with differing water contents 
and densities under realistic conditions in terms of loading, humidity and 
temperature.

2013 again saw numerous international research groups using the GTS for 
 carrying out their own experiments; these included the University of Bern, BGR 
of Germany and Obayashi and RWMC of Japan. The long-term Japanese C-FRS 
project was completed successfully at the beginning of the year. The laboratory 
was also used for student training courses, for example by the ETH Zürich and 
the University of Bern.

The GTS continued to offer a wide range of possibilities for communicating 
with the public. In addition to normal visitor activity, a special open day was 
held in September. Visits by representatives of political and economic organ-
isations and the media from both Switzerland and abroad led to numerous 
interesting contacts and discussions. The considerable interest on the part of 
the public in the work being carried out at Grimsel was also apparent in the 
visits of several radio and television teams, also from Japan and Korea. 



Key experiments in the Mont 
Terri Rock Laboratory
CI (Cement-Clay Interaction)
Mineralogical interaction between 
claystone and cement.

DR-A (Disturbances, Diffusion and 
Retention)
Diffusion experiment with changing 
water chemistry.

DR-B (Long-term Diffusion)
Long-term diffusion experiment.

FE (Full-scale Emplacement 
Demonstration)
1:1 emplacement experiment for 
investigating the near-tunnel 
environment.

HE-E (Heater Experiment)
Behaviour of the engineered barriers 
under the influence of heat.

HG-A (Gas Path Host Rock and Seals)
Gas flowpaths through the Opalinus 
Clay and along sealing structures.

HG-D (Reactive Gas Transport in 
Opalinus Clay)
Reactive gas transport in clay.

HT (Hydrogen Transfer)
Transport of hydrogen gas.

IC (Iron Corrosion in Opalinus Clay)
Corrosion of various types of steel in 
Opalinus Clay.

IC-A (Corrosion of Iron in Bentonite)
Corrosion of various types of steel in 
Opalinus Clay.

VA (Investigation of Spatial Variability 
within Opalinus Clay)
Variability of rock properties.

1 Grimsel Test Site (Nagra)
2 Mont Terri Rock Laboratory 
(Swisstopo)

Overview of current investigations:
www.grimsel.com
www.mont-terri.ch

2 1
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Impressions of ongoing 
experiments in which Nagra 
is involved in the Mont Terri 
Rock Laboratory. 
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Nagra participation in experiments in the Mont Terri Rock Laboratory 
The international Mont Terri research project (St-Ursanne, Canton Jura) has 
been underway since 1996 in side tunnels of the security gallery of the Mont 
Terri motorway tunnel. The experiments are aimed at the geological, hydro-
geological, geochemical and geotechnical characterisation of the Opalinus 
Clay. With a view to upcoming licensing procedures, participating in the Mont 
Terri project allows Nagra to carry out detailed 1:1 scale investigations of the 
properties of the Opalinus Clay that are relevant for radioactive waste disposal 
and thus to improve process understanding.

15 partner organisations from 8 countries are currently involved in the 
 research projects. The programme is drawn up by a committee on which 
each partner is represented. The Mont Terri project is led by the Swiss  Federal 
Office of Topography (Swisstopo) and is supported by a “Commission 
stratégique”. The interests of Canton Jura are represented by the “Commis-
sion de suivi”. 

The first half of 2013 saw the completion of the 18th programme phase as 
planned. Nagra is involved in 27 of a total of 42 experiments in phase 19 (July 
2013 – June 2014), in which experiments from the previous phase will be con-
tinued and new ones initiated; this includes continuation of projects from the 
6th Framework Programme of the EU (HE-E, EB, FE-B). A new experiment has 
also begun on characterisation of the excavation damaged zone (FE-E). Based 
on its own experience and on the recommendations arising from the review 
by the authorities of the ”Entsorgungsnachweis“ project, Nagra’s  interest is 
focused on in-depth investigation of the properties of the Opalinus Clay as a 
host rock (VA, DB and DB-A experiments), radionuclide diffusion in the Opal-
inus Clay (DR-A and DR-B experiments), gas migration (HG-A, HG-D and HT 
experiments), the corrosion of construction and canister materials (IC and 
IC-A experiments) and continuation of a long-term experiment on the interac-
tion between clay and cement (CI experiment). Cement is used in the L/ILW 
and ILW repositories as a solidification, backfill and construction  material. 

The year also saw the continuation of the large-scale FE experiment, with 
instrumentation of the excavation damaged zone and the tunnel near-field. 
The experiment is looking at the behaviour of the rock in the tunnel vicinity 
under the influence of a simulated section of a spent fuel disposal tunnel on a 
1:1 scale. The main interest is in the effect of temperature on hydraulic and 
mechanical processes in the host rock. Practical experience will also be 
gained in excavating and securing disposal tunnels and with emplacing waste 
containers and backfill material. The FE experiment is co-financed by the EU 
as part of the LUCOEX project (for abbreviation see page 31).

As in previous years, the GTS was able to rely on support from the local com-
munities of Guttannen, Innertkirchen and Meiringen and from many local 
companies. In particular, the long-standing collaboration with Kraftwerke 
Oberhasli (KWO) contributed to another successful year of operation. 



International Services and Projects 
(ISP)

Nagra’s ISP Division is responsible for 
activities with funding sources outside 
the Swiss national programme, as well 
as for the Grimsel Test Site. The 
activities cover a wide spectrum of 
projects in the radioactive waste 
management field – strategic 
programme planning, specification of 
waste inventories, site selection, 
characterisation and evaluation, 
repository design, safety case 
development, safety analyses, public 
communication, focused training and 
know-how build-up, as well as projects 
in other scientific and technical fields 
such as geothermal exploration.
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International Services and Projects (ISP)
With its current know-how, Nagra is in a strong position to effectively sup-
port its partner organisations. A motivated team of employees, who are also 
involved in the Swiss national programme, offers these specialist services. 
International project work is outlined in the paragraphs below.

The ISP Division was able to further expand the services it offers in 2013 with 
the development of methods for realistic estimation of decommissioning 
 waste. This makes a significant contribution to optimising repository design.

As part of the ongoing collaboration with our Japanese partner NUMO (see 
page 57 for abbreviations), Nagra completed a project on planning and 
 designing demonstration experiments within the framework of geological 
repository development. The results were presented at the “High-Level 
 Waste Conference” (Albuquerque, May 2013) and the “International Confe-
rence on Environmental Remediation and Radioactive Waste Management” 
(ICEM, Brussels, September 2013). The collaboration with RWMC was exten-
ded to include a report on RD&D activities in Switzerland. In this connection, 
a new project was initiated on the long-term interactions between cement 
and bentonite, based on data from the Grimsel Test Site.
 
During the year, Nagra was host to a visiting scientist from the Japanese 
 organisation JAEA, who supported the JAEA research programme on neo-
tectonic investigations in Japan. The focus of the collaboration with Obayashi 
was on two studies on the behaviour, long-term stability and performance of 
the engineered barriers.

The cooperation with the Korean organisation KORAD was extended with a 
new project on the criteria for site selection and development of research 
programmes for a rock laboratory in South Korea. These tasks are similar to 
those carried out previously with KAERI on characterisation of the deep geo-
logical environment. 

Nagra experts also took part in the “Geoscience Review Group” on site selec-
tion for the Canadian high-level waste repository site, and the “Independent 
Technical Review Group” for development of the Canadian HLW programme.

Within Europe, work was carried out for Posiva (Finland), the NDA/RWMD 
(United Kingdom) and ONDRAF/NIRAS (Belgium). Nagra experts participated 
in an advisory function in several workshops hosted by the NDA/RWMD, for 
example on the topics of RD&D projects to address technical questions in the 
repository programme. Closer to home in Switzerland, Nagra geoscientists 
continued to support various geothermal development projects, including 
deep drilling campaigns.

Preliminary tests with a 
prototype for the 
backfilling of the HLW 
tunnel with bentonite 
(small image above).
 

Participants in the 
annual ISCO meeting 
during a visit to the 
Grimsel Test Site that is 
operated by Nagra’s ISP 
Division.
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International collaboration

A regular exchange of information between Nagra and 16 foreign partner 
 organisations takes place within the framework of the various formal bila-
teral agreements. Joint projects are also carried out with several partners, 
either on a multilateral basis (e. g. rock laboratory projects in Switzerland 
and abroad) or together with international organisations. Joint projects are 
also carried out in the laboratories of various research institutes and on 
 development of models and evaluation of databases, including the OECD/NEA 
project on the thermochemical database. Nagra also participated actively in 
the OECD/NEA project “Preservation of Records, Knowledge and Memory 
(RK&M) Across Generations”, on transferring information on deep repo-
sitories to future generations. The results for the 2011 – 2013 phase of this 
project will be presented in 2014 at an international conference in Verdun 
(France).

In addition to the formal collaboration structure, international contacts have 
also generated a close network of personal relationships, which provide 
 Nagra scientists with a wealth of opportunities to discuss technical issues 
with their peers. This network includes not only partner organisations, but 
also the wider scientific community that is integrated into Nagra’s daily activ-
ities through review of its scientific work.

Nagra's involvement in the EU Framework Programmes continued to repre-
sent an important component of its research and development activities. Col-
laboration with EU partners has been strengthened by Nagra's involvement 
in the “Implementing Geological Disposal of Radioactive Waste Technology 
Platform” (IGD-TP). Technical-scientific projects have started on several of 
the topics in the development programme or are being discussed in working 
groups. 

Nagra staff continue to be represented in various advisory bodies and  working 
groups (particularly in Belgium, France and Canada) and are able to benefit 
directly from the experience of sister organisations worldwide. Over and 
above the various specific joint projects, Nagra is also represented in working 
groups of the OECD/NEA and works together with the IAEA on relevant 
 projects. Nagra is also a member of EDRAM, an association of senior-level 
staff from waste management organisations worldwide.

During the year, Nagra also took part in international meetings on the topic of 
geological disposal. Members of staff were invited to make presentations and 
were active on the organising committees of several events.  

Framework Research Programmes of the European Union (EU)
The Framework Research Programmes of the EU function as an important 
instrument for collaboration on research projects within Europe. Many of the 
challenges faced by industry and society today can no longer be solved in 
isolation by one country alone. The 7th Framework Programme is aimed spe-
cifically at creating a European Research Area. The idea is to promote scien-
tific and technological capacities and to encourage European competitiveness 
and innovation by supporting improved cooperation among researchers. 

7th EU Framework Research 
Programme 
MoDeRn Monitoring Developments for 
Safe Repository Operation and Staged 
Closure)
Investigating the possibilities and 
limitations of monitoring in a 
geological repository.
Coordination: Andra (France). 
Participation: 17 organisations from 12 
countries. Duration: 2009 – 2013.

FORGE (Fate of Repository Gases)
Influence of gas production and 
release on the long-term safety of a 
geological repository. 
Coordination: BGS (United Kingdom). 
Participation: 24 organisations from 12 
countries. Duration: 2009 – 2013.

PEBS (Long-term Performance of 
Engineered Barrier Systems – EBS)
Validation of thermo-hydro- 
mechanical models for simulating the 
HLW near-field in the early 
 post-operational phase.
Coordination: BGR (Germany). 
Participation: 10 organisations from 5 
countries. Duration: 2010 – 2014.

LUCOEX (Large Underground Concept 
Experiments) 
Demonstration of the emplacement 
and backfilling technologies for 
geological repositories. 
Coordination: SKB (Sweden). Participa-
tion: 4 organisations from 4 countries.
Duration: 2011 – 2014.

DOPAS (Full Scale Demonstration of 
Plugs and Seals) 
Investigation of the sealing concepts 
for the access structures of a 
geological repository for clay, salt and 
crystalline host rocks. 
Coordination: Andra (France). 
Participation: 14 organisations from 8 
countries. Duration: 2012 – 2016.

CAST (Carbon14 Source Term)
Investigation of the release rate and 
speciation of 14C due to corrosion of 
activated steels and Zircaloy and by 
leaching of exchange resins and 
graphite under repository-relevant 
conditions.
Coordination: NDA (UK). Participation: 
33 organisations from 15 countries.
Duration: 2013 – 2018.

Based on a research agreement between Switzerland and the EU, Swiss 
 scientists have been able, since 2004, to participate fully in the Framework 
Programmes. In return, Switzerland makes a direct contribution to the total 
research budget. 

The research projects in the area of deep geological disposal of radioactive 
waste allow Nagra to expand its technical knowledge base efficiently and to 
be instrumental in shaping important developments in Europe. The focus in 
2013 was on participation in the 7th Framework Programme projects 
 MoDeRn, FORGE, PEBS, LUCOEX, DOPAS and CAST (see text-box). The 
CAST project began in 2013.

The project FIRST-Nuclides (nuclide release from spent fuel), with a duration 
of three years, began in 2012. Nagra is not involved in the project, but is rep-
resented in a group of beneficiaries and will offer review services and expert 
support.



 

Nagra holds 
 information events for 
the local public in the 

siting regions (main 
image).

The TIME RIDE 
exhibition (small 

image) is used to reach 
a wide sector of the 

public.
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Public outreach

The proposal of the siting areas for the repository surface facilities in Stage 2 
of the Sectoral Plan process and the responses to these proposals on the 
part of all those involved called for a significantly greater effort in 2013 than 
originally planned. The regional conferences of the siting regions and the siting 
Cantons showed great commitment during the discussions surrounding 
 Nagra’s proposals, with the result that Nagra was invited by the authorities, 
the Cantons, the regional conferences and interested organisations to pro-
vide information, answer questions and deliver expert opinions.

Communication and dialogue 
Providing factually correct information and conducting open dialogue on an 
appropriate level form the basis for building trust. Nagra's public relations 
activities are aimed at maintaining close contact with the public and providing 
them with comprehensive and understandable information. A wide range of 
communication tools and contact opportunities is used – the internet, 
 brochures, films, media presence, guided tours of the rock laboratories, 
presentations and lectures, interactive exhibitions, presence at regional 
trade fairs and discussion platforms.

TIME RIDE
Nagra’s exhibition “TIME RIDE – a journey through space and time”, which 
was launched in 2012, spent 51 days at the beginning of 2013 in the Transport 
Museum in Lucerne, followed by visits to trade fairs in Aarau, Bern, Zürich 
and Zug. A total of around 100,000 people had visited the exhibition by the end 
of 2013. Reactions have been largely positive; TIME RIDE underlines the mes-
sage that, with the Opalinus Clay host rock, a safe solution is available for the 
geological disposal of radioactive waste. The exhibition will continue to be 
used for public outreach in the coming years.

Trade fairs and guided tours – Nagra on the spot
Nagra was present with its information stand at twelve regional trade fairs 
and markets, mainly in towns and communities within the siting regions. 
These events provided the opportunity for direct contact and exchange of 
opinions with the public.

A total of around 5150 people visited the two rock laboratories (1115 at the 
Grimsel Test Site and 4036 at the Mont Terri Rock Laboratory). Besides the 
regular tours of the facilities, Nagra also organised two open days at the Mont 
Terri Rock Laboratory for the interested public from the potential repository 
siting regions.

Nagra’s school programme
As part of the visit of the TIME RIDE exhibition to the Transport Museum in 
Lucerne, Nagra organised a teacher training event on the topic of radioactive 
waste disposal and supporting school lessons were prepared. Nagra also 
took part in four so-called “TecDay” events in Swiss schools; these are 
 organised on a regular basis by the Swiss Academy for Technical Sciences 
and have proved to be very successful in making pupils aware of the fascina-
tion of natural science subjects. Nagra was also involved teacher training 
seminars organised by Forum Vera and the Leibstadt and Gösgen nuclear 
power plants. Two newsletters for teachers were sent out and the teaching 



www.nagra.ch
Information and technical website of 
Nagra.

www.timeride.ch
Information on the TIME RIDE 
exhibition.

www.seismik-news.ch
Information on the 2011/2012 seismic 
campaigns.

www.erdwissen.ch
Geology blog coupled with social 
media.
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Organisational structure

Dr. Thomas Ernst 
Chief Executive Officer
 
“Deep geological repositories are the best option for ensuring the 
safe, long-term management of radioactive waste. This was 
confirmed in 2011 by an expert group set up by US President 
Obama.”

Pankraz Freitag (died 5th October 2013)
Member of the Council of States for Canton Glarus
 
“Understanding the need for safe disposal of radioactive waste is a 
prerequisite for the acceptance of future repositories. Mutual 
understanding is encouraged through active dialogue; this builds 
more confidence than one-way communication.”

Dr. Markus Fritschi
Division Head, Repository Projects and Public Affairs
 
“Our duty to future generations is to implement this environmental 
protection task in Switzerland without delay and not to place it on 
the back-burner. The technical basis for achieving this already 
exists.”

Dr. Piet Zuidema
Head of Science and Technology
 
“The research and investigation programmes carried out by Nagra 
have resulted in an advanced level of knowledge. Switzerland has 
host rocks of excellent quality for confining radioactive waste and 
geological repositories can be realised with the required level of 
safety.”

President of the Board of Directors

Executive Board

platform “kiknet” prepared school lessons on the topic of waste management 
on behalf of Nagra.

Extensive information palette for interested readers
In 2013, Nagra mailed two issues of “nagra info” to around 19 000 subscrib-
ers; around 300 000 copies were also distributed in a special action to house-
holds in the siting regions. A separate information brochure was also pro-
duced on measures to be taken against hazards during the construction and 
operation of the repository surface facilities. In connection with the designa-
tion of the siting areas for the surface facilities, a fact-sheet was prepared for 
the regions Wellenberg, Jura-Südfuss, Jura Ost and Südranden. Numerous 
products had to be reprinted due to high demand; these can either be ordered 
from Nagra or downloaded from the Nagra website.

Nagra’s internet presence
The internet (websites, blogs and newsletters) allows Nagra to provide the 
public with information quickly and directly. The Nagra website (www.nagra.ch) 
is available in three languages and is continually updated with news, media 
releases and materials available for downloading. Information is also provided 
via www.timeride.ch, www.seismic-news.ch and www.erdwissen.ch. Three 
issues of the electronic newsletter (e-info) appeared during the year. 

Nagra in the media spotlight
Nagra issued five media releases in 2013. Interest in radioactive waste man-
agement is continually increasing in the context of the ongoing Sectoral Plan 
process and the discussions surrounding the proposals for the siting areas 
for the repository surface facilities. This has been evidenced by numerous 
media contributions, both in printed and audio-visual form. 

Scientific contributions also appeared on Swiss and Austrian TV. In September, 
Nuklearforum held a two-day event for journalists; visits to NPP Leibstadt, 
Zwilag and the Mont Terri Rock Laboratory were on the programme. The 
event led to publication of numerous detailed reports on waste management. 
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Head office
At the end of 2013, 104 people were employed at Nagra’s head office in 
 Wettingen (100 full-time employees and 4 part-time staff/assistants), corre-
sponding to 93.2 full-time positions. 

Board of Directors and annual general meeting
The Board of Directors held four ordinary meetings and two closed meetings 
to handle ongoing business. The focus was on the Sectoral Plan process, 
 discussions in the regions of Nagra’s proposals for siting areas for the sur-
face facilities, preparations for the 3D seismic campaigns in Stage 3, drafting 
of the Nagra code of conduct and the TIME RIDE exhibition. The Board took 
note of the planned research and development programme for 2014 and 
 approved the required outline credit.

The Technical Committee met three times and the Commission for Commu-
nication and Information met twice. The Finance Commission also met twice 
to consider the closing of the annual accounts for 2012, the budget for 2014 
and the accumulated accounts.

The annual general meeting of the members of the Nagra Cooperative took 
place on 28th June in Baden, during which the members approved the annual 
report and accounts for 2012. Members newly elected onto the Board of 
 Directors were Dr. Thierry Strässle of PSI for the Swiss Confederation and Dr. 
Thomas Kohler, Head of Nuclear Technology for Alpiq. Dr. Michaël Plaschy 
now represents NPP Gösgen (previously Alpiq). Martin Jermann (PSI) and 
Herbert Meinecke (NPP Gösgen) stood down as members of the Board. The 
President of the Board, Pankraz Freitag, died unexpectedly on 5th October and 
Dr. Stephan W. Döhler took over as President ad interim. 

O r g a n i s a t i o n a n d o v e r s i g h t b o d i e s

Members of the Cooperative, Board of Directors, Commissions, 
Statutory Auditors
Members of the Cooperative
Swiss Confederation
Bern

Axpo Power AG
Baden

BKW Energie AG
Bern

Kernkraftwerk Gösgen-Däniken AG
Däniken

Kernkraftwerk Leibstadt AG
Leibstadt

Alpiq Suisse SA
Lausanne

Zwilag Zwischenlager
Würenlingen AG

Board of Directors
Pankraz Freitag (died 5th October 2013)
Glarus
President
Nagra 

Dr. Stephan W. Döhler
Vice-President 
Axpo Power AG

Technical Committee
Dr. Michaël Plaschy
Chairman
Kernkraftwerk Gösgen-Däniken AG

Finance Commission
Urs Helfer
Chairman
Axpo Power AG

Commission for Legal Issues
Hansueli Sallenbach
Chairman
Axpo Holding AG

Commission for Communication and 
Information
Hermann Ineichen
Chairman
BKW Energie AG

Statutory Auditors
PricewaterhouseCoopers AG
Zürich

Walter Heep
Zwilag Zwischenlager
Würenlingen AG

Hermann Ineichen
BKW Energie AG

Martin Jermann
Swiss Confederation (PSI)
(till 28th June 2013)

Dr. Thomas Kohler
Alpiq Suisse AG
(from 28th June 2013)

Herbert Meinecke
Kernkraftwerk Gösgen-Däniken AG
(till 28th June 2013)

Dr. Andreas Pfeiffer
Kernkraftwerk Leibstadt AG

Dr. Michaël Plaschy
Alpiq Suisse SA (till 28th June 2013)
Kernkraftwerk Gösgen-Däniken AG
(from 28th June 2013)

Dr. Thierry Strässle
Swiss Confederation (PSI)
(from 28th June 2013)

Peter Zbinden
Erlenbach (Zürich)
Former CEO of AlpTransit Gotthard AG

Management Team *

* Members of the Management Team: 
T. Ernst, M. Fritschi, P. Zuidema, R. Beutler, A. Gautschi, U. Köhler, H. Maxeiner, A. Murer,  A. Scheidegger, S. Vomvoris.

1) P. Zuidema is responsible for the overall coordination and management of the Science & Technology programme. 
2) The Divisions “Geology, Safety”, “Engineering, Field Investigations” and “Radioactive Materials” report directly to the person responsible for the overall coordination 
 and management of the Science & Technology programme.
3) Direct access to the Executive Board.

Executive Board

Geology, Safety 2)

• Geosciences
• Safety Analysis

Engineering, 
Field Investigations 2)

• Engineering
• Field Investigations

EB Support

A. Gautschi U. Köhler

• International 
 Services
• Grimsel Test Site

S. Vomvoris

Radioactive 
Materials 2)

International 
Services and Projects

• Repository 
 Programmes
• Public Information

M. Fritschi

Repository Programmes,
Public Information

• FI / CO
• HR 3)

• Support Services
• Information 
 Management / IT /
 Electronic Media

R. Beutler

Finance, Personnel,
Administration

H. Maxeiner

Quality Management

December 2013

  M. Fritschi P. Zuidema 1)   

T. Ernst

Science & TechnologyEB Secretariat

Organigram of the head office
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Total expenditure in 2013 dropped compared to the previous year by around 
6.9 million CHF. The reasons for this were less expenditure on the seismic 
measurements that were completed in the previous year in four siting regions 
(-6.2 million CHF), for communication (-2.0 million CHF), for work in the rock 
laboratories (-1.0 million CHF), higher fees (+1.6 million CHF) and increased 
personnel costs, mainly due to higher vacation and overtime reserves and a 
slightly larger number of employees (+0.7 million CHF). 

Similarly to total expenditure, total income in the reporting year also  
 decreased by 6.9 million CHF compared to the previous year to 59.0 million 
CHF. The contributions of the members of the Cooperative were reduced by 
6.1 million CHF to 54.7 million CHF.

Further information on the different positions can be found in the appendix to 
the annual financial statement.

Wettingen, 21st March 2014

 Dr. Thomas Ernst, Chief Executive Officer
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40 Balance sheet

  31.12.2012 31.12.2013 

Assets  CHF CHF 

Land and buildings   1 510 000 1 480 000
Other property, plant and equipment   222 620 193 296
Total non-current assets   1 732 620 1 673 296 1 

Work in progress   1 264 927 812 653 2 
Trade receivables   1 007 581 312 454 3 
Other receivables   25 106 35 829 
Accrued income and prepaid expenses  476 701 1 737 461 4 
Cash and cash equivalents   24 943 116 15 713 313 5 
Total current assets   27 717 431 18 611 710  

Total assets  29 450 051 20 285 006

 

Equity and liabilities    

Cooperative capital  140 000  140 000 
Total equity  140 000  140 000

Provisions  6 275 199 6 469 831 6 
Trade payables  7 911 270 8 490 658 7 
Advance payments  1 371 183 1 412 930 2 
Other liabilities  989 572 859 986 
Accrued expenses and deferred income  12 762 827 2 911 601 8

Total liabilities  29 310 051 20 145 006

Total equity and liabilities  29 450 051 20 285 006

Explanations page 44
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  2012 2013 
Income  CHF CHF 

Contributions to administration costs  650 000  700 000
Contributions to project expenditure  60 199 306 54 047 200
Contributions of members of the Cooperative  60 849 306 54 747 200

Research contributions  559 192 95 366
Income from other services for Cooperative members  766 033 790 730
Income from services for third parties  3 601 531 3 294 237
Income from deliveries and services  4 926 756 4 180 333 9

Profit from disposal of fixed assets  139 4 037 

Other operating income  137 561 57 936  

Total income  65 913 762 58 989 506

Expenses    

External services  47 748 781 40 223 581 10

Personnel expenses  15 308 662 15 926 993 11 
Depreciation  140 095 167 511 
Other operating expenses  2 623 985 2 590 287 12 
Operating expenses  65 821 523 58 908 372

Financial income  –31 800 –29 488
Financial expenses  71 225 46 632
Taxes  52 814 63 990
Financial result and taxes  92 239 81 134

Total expenses  65 913 762 58 989 506 

Explanations page 44
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Cash flow statement

  2012 2013 
Change in cash and cash equivalents  CHF CHF 

Annual result  –  –
Depreciation  140 095 167 511 1

Additions of provisions  334 020 414 633 6 

Releases of provisions  –155 793 –220 000 6 
    
Change in net current assets (without cash and cash equivalents)  12 683 270 –9 483 760 

Cash flow from operating activities  13 001 592 –9 121 616 

Investments  –126 314 –108 187 1

Cash flow from investment activities  –126 314 –108 187

Payment of Cooperative capital  20 000 –

Cash flow from financing activities  20 000  – 

Change in cash and cash equivalents  12 895 278 –9 229 803 

  2012 2013 
Statement  CHF CHF 

Cash and cash equivalents as at 01.01  12 047 838 24 943 116
Cash and cash equivalents as at 31.12  24 943 116 15 713 313

Change in cash and cash equivalents  12 895 278 –9 229 803  5

Explanations page 44
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Accounting principles
Nagra’s annual financial statement for 2013 complies with the accounting principles set out in 
the Swiss Code of Obligations.
Applying the transitional provisions of the new accounting law, these financial statements have 
been prepared in accordance with the provisions on accounting and financial reporting of the 
Swiss Code of Obligations effective until 31 December 2012.
 

Valuation principles
Impairment of assets
The waste producers (identical with the members of the Nagra Cooperative) are obliged in 
terms of the Nuclear Energy Act to finance the costs of waste disposal and the members of the 
Cooperative have undertaken contractually to meet all expenditure incurred by Nagra. From 
the viewpoint of the Nagra Cooperative, there is no indication that individual members are 
 unable to meet this requirement and the intrinsic value of the assets is thus assured.

Non-current assets
Property, plant and equipment
Property, plant and equipment are carried at purchase or manufacturing cost and are subject 
to straight-line depreciation over the estimated useful lifetime of each asset category. Invest-
ments in hardware below 20 TCHF (one-off) and software below 100 TCHF (one-off) are debited 
directly to the income statement. 
The lifetimes for depreciation fall within the following bandwidths for the individual categories 
that are relevant for Nagra:

Land Depreciation only in the case of value impairment
Buildings 20 to 50 years
Operating and business equipment 5 to 10 years
IT hard- and software 2 to 3 years

Current assets
Work in progress
Under this position, the expenditure associated with all ongoing commercial projects is capital-
ised at the balance sheet date at acquisition or production costs.

Receivables
Receivables are shown at nominal value less any necessary value adjustments.

Cash and cash equivalents
Cash and cash equivalents comprise petty cash, credit balances with bank and postal giro 
 accounts and bank deposits with an original term of not more than 90 days. They are carried at 
nominal value.

Liabilities
Provisions 
Provisions are carried at the actual nominal value as of the balance sheet date.

Payables
This position contains short-term obligations that are carried at nominal value.

Advance payments
This position includes advance payments for ongoing commercial projects.

A n n u a l f i n a n c i a l  s t a te m e n t 2 013

1 Fixed (non-current) assets   
   Land and  Office and Vehicles Total
   buildings workshop  

   TCHF TCHF TCHF TCHF

  Acquisition value as at 01.01.2012  1 825   336  673   2 834 
  Additions    126    126 
  Disposals       0 
  Reclassifications        0 
  Acquisition value as at 31.12.2012  1 825   462   673   2 960 
  Additions    108    108 
  Disposals     –36   –36 
  Reclassifications          0 
  Acquisition value as at 31.12.2013  1 825   570   673   3 032

  Accumulated depreciations as at 01.01.2012 285  307  496   1 088 
  Additions 30   51  59   140 
  Disposals        0 
  Reclassifications        0
  Accumulated depreciations as at 31.12.2012 315   358   555   1 228 
  Additions 30   84  53   167 
  Disposals     –36   –36 
  Reclassifications         0
  Accumulated depreciations as at 31.12.2013 345   442   572   1 359 

  Carrying value as at 01.01.2012  1 540   29   177   1 746 
  Carrying value as at 31.12.2012 1 510   104   118  1 732
  Carrying value as at 31.12.2013 1 480   128   65 1 673 
           

The maximum fire insurance payments for property, plant and equipment amounted to  
15 726 TCHF as of 31st December 2013 (2012: 15 726 TCHF) for each case of damage.

2 Work in progress and advance payments

 The capitalised work in progress and advance payments result exclusively from contracts 
for third parties. Of the ongoing projects, all expenditure is capitalised under work in 
 progress and all customer invoices carried as liabilities under advance payments. 

3 Trade receivables
  31.12.2012 31.12.2013
  TCHF TCHF

 Receivables from Cooperative members 661 68
 Receivables from third parties 347 244
 Total 1 008 312

 The largest open position, with 140 TCHF, relates to tests at the Grimsel Test Site.
 
4 Accrued income and prepaid expenses

 The accrued income contains the balancing of the annual accounts by the members of the 
Cooperative, the still open reimbursement of PSI, prepayment of rent for January 2014 and 
other small items. 

5 Cash and cash equivalents

 Cash and cash equivalents amounted to 15 713 TCHF as per 31.12.2013. They decreased 
during the reporting year by 9 230 TCHF. This is mainly due to repayment of the excess 
 payments on account made by the members of the Cooperative in the previous year  
(7 903 TCHF). As of 31st December 2013, there were no fixed term deposits.



46 47

6 Provisions

    31.12.2012 31.12.2013
    TCHF TCHF

 Unused vacation/overtime   1 261 1 605
 Provisions for process risks   220 –
 Provisions for restructuring   68 139
 Provisions for GNW liabilities   4 726 4 726
 Total   6 275 6 470

 Overall, provisions increased by 195 TCHF. 

 In 2003, Nagra took over potential liabilities for the Wellenberg site from the now liquidated 
company GNW (Genossenschaft für Nukleare Entsorgung Wellenberg) for a one-off payment 
of around 4 800 TCHF. The reserves created with this payment were to be used over a period 
of ten years for recultivation work (borehole sites), preparing project documentation and 
 final reporting and paying various fees. There was no expenditure of this nature in the cur-
rent business year. The reserves therefore remained unchanged during the year of reporting 
and will be released at the end of 2014 with a decision of the Board of Directors.

7 Trade payables 

    31.12.2012 31.12.2013
    TCHF TCHF

 Payables Cooperative members   8 7
 Payables third parties   7 903 8 484
 Total payables   7 911 8 491

 The largest creditors as of the balance sheet date are PSI (annual programme 2013), ENSI, 
the SFOE and the engineering company Pöyry.

 
8 Accrued expenses and deferred income

 Accrued expenses and deferred income decreased in the reporting year by 9 851 TCHF. This 
is due mainly to the repayment of the excess payments on account made by the members of 
the Cooperative in the previous year (7 903 TCHF) and lower accruals for  obligations  towards 
the SFOE. 

9 Income from third party services

 The income from services for third parties is lower than in the previous year by 747 TCHF, 
with an amount of 4 180 TCHF. This is due mainly to lower income from research contracts 
and income from third party services. 

10 External services

    31.12.2012 31.12.2013
    TCHF TCHF

 Projects   34 569 24 026
 Communication   3 732 3 767
 Fees (ENSI, SFOE)   8 486 11 518
 Travel costs   962  913

 Total   47 749 40 224 
    

11 Personnel expenses

 Personnel expenses increased compared to the previous year by 4.0% to 15 927 TCHF as a 
result of the resource planning approved by the Board of Directors. This includes additional 
costs for overlapping of staff for the purpose of securing knowledge transfer and limit-
ed-duration employment for overcoming bottlenecks. At the end of the year, the number of 
staff consisted of 93.2 full-time positions, an increase of 2.7 full-time positions compared to 
the previous year.

 
12 Other operating expenses

 This position contains rents and expenditure on property of 973 TCHF and IT costs of   
411 TCHF. 
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Additional information 
Risk assessment

The Board of Directors regularly addresses the risk situation of the Cooperative and the 
 processes for this are well established. The risk situation is assessed based on a systematic 
survey and evaluation of significant business risks and is documented in a report submitted to 
the Board of Directors for approval. The Board of Directors approved the risk report for 2013 at 
their meeting on 28th June 2013 and decided on any necessary measures.

Off-balance sheet transactions

As of 31st December 2013, there were no open off-balance sheet transactions.  
 
Contingent liabilities

There is a bank guarantee in the amount of around 27 TEUR up to 31.12.3013 for an ongoing 
support contract. A goods import account was set up with the Swiss Customs Administration 
for liabilities in the amount of a maximum of 26 TCHF. The cash deposit of 6 TCHF required for 
this is carried under other receivables. 
 
Transactions with associated persons

Transactions with associated persons are understood to mean exclusively transactions with 
the members of the Cooperative according to page 37. There are no other transactions with 
associated persons.
 
Events subsequent to the balance sheet date

After the balance sheet date of 31st December 2013, no subsequent events occurred. Events 
subsequent to the balance sheet date were taken into consideration up to 21st March 2014, when 
the annual accounts were approved by Nagra's Board of Directors.
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 Increase  Status Increase Status   

 2012 31.12.2012 2013 31.12.2013 

Total income CHF CHF CHF CHF

Swiss Confederation 1 738 737 32 687 370 1 561 045 34 248 415  
Axpo Power AG 13 266 482 246 716 507 11 910 706 258 627 213
BKW Energie AG 6 439 520 114 195 449 5 781 429 119 976 878
Kernkraftwerk Gösgen-Däniken AG  17 622 143 320 104 853 15 821 236 335 926 089
Kernkraftwerk Leibstadt AG 21 132 424 358 588 758 18 972 784 377 561 542
Contributions for project expenditure 60 199 306 1 072 292 937 54 047 200 1 126 340 137 
  
Contributions to administration costs 650 000 86 770 000 700 000 87 470 000
Contributions of Cooperative members to Nagra 60 849 306 1 159 062 937 54 747 200 1 213 810 137

Contributions of GNW – 65 265 331 – 65 265 331

Contributions of members of the Cooperative 60 849 306 1 224 328 268 54 747 200 1 279 075 468 13

Explanations page 50

  Increase  Status Increase Status 

  2012 31.12.2012 2013 31.12.2013 

Total expenditure  CHF CHF CHF CHF

Geoscientific studies  7 096 275 180 323 105 4 620 032 184 943 137
Nuclear technology and safety   2 102 830 43 502 205 2 302 842 45 805 047
Radioactive materials   2 086 115 37 182 457 2 195 806 39 378 263
Facility planning  1 471 638 26 070 088 2 462 591 28 532 679
Generic (non-site-specific) work  4 795 753 94 260 211 3 704 304 97 964 515
General programme costs  5 177 367 76 110 417 4 418 318 80 528 735 
Fees and compensation  5 659 081 40 539 828 6 545 644 47 085 472 
L/ILW programme  28 389 059 497 988 311 26 249 537 524 237 848

Geoscientific studies  8 994 612 321 682 247 4 634 335 326 316 582
Nuclear technology and safety  4 238 308 61 518 822 3 767 137 65 285 959
Radioactive materials  678 150 24 102 802 707 806 24 810 608
Facility planning  1 575 111 21 455 983 2 464 891 23 920 874
Generic (non-site-specific) work  6 948 245 102 195 188 6 676 311 108 871 499
General programme costs  5 068 261 61 884 837 4 575 156 66 459 993 
Fees and compensation  4 307 560 46 730 078 4 972 027 51 702 105 
HLW programme  31 810 247 639 569 957 27 797 663 667 367 620

Project expenditure for repository programmes  60 199 306 1 137 558 268 54 047 200 1 191 605 468 14

Administration and general project expenditure  650 000 86 770 000 700 000 87 470 000

Total expenditure for L/ILW and HLW programmes 
and administration and general project expenditure  60 849 306 1 224 328 268 54 747 200 1 279 075 468 

Explanations page 50
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The accumulated treatment of the contributions of the members of the Cooperative and the 
 application of these contributions forms the basis, at the time of waste disposal, for any adjust-
ments of payments among the members. It also indicates what work has resulted in project- 
related expenditure.
The structure of the total income is oriented primarily to the operating accounts. The total 
 expenditure and the total income are presented including adjustments.

13  Contributions of members of the Cooperative

 The contributions of the members of the Nagra Cooperative towards covering project costs 
are calculated based on the thermal output of the individual nuclear power plants. 

 The contributions of the members in the total amount of 54.7 million CHF (60.8 million CHF 
in the previous year) correspond to those in the income statement. Included is a contribution 
to administration costs in the total amount of 0.7 million CHF. 

 The GNW contributions include payments by GNW for contract work on the Wellenberg pro-
ject, which is now terminated.

14  Project-specific expenditure for the repository programmes

 The two repository programmes basically have the same structure in the presentation of 
the accumulated accounts and are oriented towards the most important technical tasks to 
be performed up to the completion of waste disposal activities. If there is no explicit refer-
ence to a specific programme, the following explanations of the individual positions apply to 
both projects.

 a) Geoscientific investigations

 Geological investigations for identifying potential siting regions comprise geological studies 
in the investigation area of Northern Switzerland for deep geological disposal of high-level 
waste, as well as analysis of geological information for the low- and intermediate-level 
waste repository. 

 b) Nuclear technology and safety

 The work comprises a safety-based evaluation of potential geological siting regions, labo-
ratory studies on the near-field and on various backfill materials.

 c) Radioactive materials

 This includes expenditure on assessing the disposability of waste packages and on ongoing 
documentation and inventorying of radioactive waste. 

 d) Facility planning

 This position includes expenditure on developing the concepts for the surface and under-
ground facilities for the repositories for HLW and L/ILW.

 e) Generic (site-independent) investigations

 This includes work on developing methodologies, modelling and validation of the models 
used in safety analyses, laboratory work, participation in the work at the rock laboratories 
(GTS and FMT) and the research programmes of the EU.

 f) General programme costs

 This expenditure results from programme management, expenditure on cost studies and 
public relations activities.

 g) Fees and compensation

 This includes the fees charged to Nagra from the regulatory and safety authorities. 

Notes to the accumulated accounts Report of the Statutory Auditors

Report of the statutory auditor to the General Meeting on the financial 
statements 2013

As statutory auditor, we have audited the accompanying financial statements 
of Nagra Nationale Genossenschaft für die Lagerung radioaktiver Abfälle, 
which comprise the balance sheet, income statement, cash flow statement 
and notes, for the year ended December 31, 2013.

Management’s responsibility
Management is responsible for the preparation of the financial statements in 
accordance with the requirements of Swiss law and the cooperative’s articles 
of incorporation. This responsibility includes designing, implementing and 
maintaining an internal control system relevant to the preparation of financial 
statements that are free from material misstatement, whether due to fraud 
or error. Management is further responsible for selecting and applying 
 appropriate accounting policies and making accounting estimates that are 
reasonable in the circumstances.

Auditor’s responsibility
Our responsibility is to express an opinion on these financial statements 
based on our audit. We conducted our audit in accordance with Swiss law and 
Swiss Auditing Standards. Those standards require that we plan and  perform 
the audit to obtain reasonable assurance whether the financial statements 
are free from material misstatement. 

An audit involves performing procedures to obtain audit evidence about the 
amounts and disclosures in the financial statements. The procedures selected 
depend on the auditor’s judgment, including the assessment of the risks of 
material misstatement of the financial statements, whether due to fraud or 
error. In making those risk assessments, the auditor considers the internal 
control system relevant to the entity’s preparation of the financial statements 
in order to design audit procedures that are appropriate in the circum stances, 
but not for the purpose of expressing an opinion on the effectiveness of the 
entity’s internal control system. An audit also includes evaluating the ap-
propriateness of the accounting policies used and the reasonableness of 
 accounting estimates made, as well as evaluating the overall presentation of 
the financial statements. We believe that the audit evidence we have obtained 
is sufficient and appropriate to provide a basis for our audit opinion.

Opinion
In our opinion, the financial statements for the year ended December 31, 2013 
comply with Swiss law and the cooperative’s articles of incorporation.

Report on other legal requirements
We confirm that we meet the legal requirements on licensing according to the 
Auditor Oversight Act (AOA) and independence (article 906 CO in connection 
with article 728 CO) and that there are no circumstances incompatible with 
our independence.
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In accordance with article 906 CO in connection with article 728a paragraph 1 
item 3 CO and Swiss Auditing Standard 890, we confirm that an internal con-
trol system exists which has been designed for the preparation of financial 
statements according to the instructions of Management.

We recommend that the financial statements submitted to you be approved.

PricewaterhouseCoopers AG

Willy Wenger Mathias Dietrich
Audit expert Audit expert
Auditor in charge

Zürich, March 21, 2014
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Predicted waste volumes and inventories for deep geological disposal
Planning the geological repositories requires input in the form of information on expected waste volumes. The total volume of waste for disposal 
will be around 99 000 cubic metres packaged in disposal containers (see table for details). The volumes were determined assuming a 50-year 
operating lifetime for the existing power plants. The volume of waste from medicine, industry and research is based on the operational planning 
of the repositories.

Predicted waste volumes  L/ILW (m3) ATW (m3) HLW/SF (m3)
(50-year NPP operation) conditioned packaged conditioned packaged conditioned packaged

 

BA-KKW 7 260 24 400 10 40
Operational waste from the NPPs 
(from cleaning systems and mixed waste), 
incl. post-operational phase before 
decommissioning  
 

RA-KKW 340 1 560
NPP reactor waste 
(activated components) 
 

SA-KKW 28 265 28 265    
NPP decommissioning waste
 

WA-KKW   200 1 320  
NPP reprocessing waste 
(substitution BNFL)
 

BA-ZWI 45 140    
Zwilag operational waste
 

SA-ZWI 620 655    
Zwilag decommissioning waste
 

BA-MIF 4 270 9 170 325 920   
MIR waste from FOPH 
and operational waste from PSI
 

SA-MIF1 23 000 23 000    
Decommissioning waste from PSI 
and others
 

BEVA 2 220 2 220  
Waste from the future SF encapsulation 
plant in the HLW/SF repository
 

HLW     115 730
Packages from reprocessing (completion 
of existing contracts, 
with substitution BNFL)     
 

BE     1 135 6 595
Spent fuel assemblies     

 

Total volumes 66 020 89 410 535 2 280 1 250 7 325
(rounded)

Percentage 97.3 % 90.3 % 0.8 %  2.3 %  1.9 %  7.4 %
(rounded)

Activity2 4.7 · 1017 Bq 3.4 · 1016 Bq 3.0 · 1019 Bq
Percentage  1.6 % 0.1 % 98.3 %

1 This contains a reserve of 12 000 m3 for the as yet unspecified L/ILW from large-scale research facilities.
2 Activity inventory for reference year 2050.

Note: An interim assessment of the Model Inventory of Radioactive Materials (MIRAM) was carried out for the updating of the cost study in 2011. 
This took into account the most recent results on packaging of waste from the decommissioning of the nuclear power plants and the influence of 
the effects of the updated decay concept for waste from research facilities. No reserve volumes for waste from the area of research were 
 considered. The next full update of MIRAM will be MIRAM 2014, when the consequences of the planned revision of the Radiological Protection 
Ordinance for waste volumes will be estimated. 

Radioactive waste arises mainly from generation of electricity in the five Swiss nuclear power plants. It is also produced from the use of 
radioactive materials in the areas of medicine, industry and research (MIR waste).

Waste volumes at the end of 2013
Nagra maintains a centralised database of all waste packages as a service to the waste producers. The following table shows the volumes 
and activities of waste processed for geological disposal as of the end of 2013. Not contained in the table are pre-conditioned raw wastes and 
waste packages, for example waste packaged for processing in the Zwilag plasma furnace.

Conditioned waste 
 (31st December 2013, figures rounded) Volume (m3) Activity (Bq) 

Nuclear power plants 3 626 1.2 · 1015

Zwilag 1 701 4.1 · 1018 
 

Federal Govt. interim storage facility  1 538 5.6 · 1015

(waste from medicine, industry and research)     

 

The Zwilag waste consists of waste packages delivered to the interim storage facility from the power plants, waste packages from the plasma 
furnace and containers with vitrified high-level waste from reprocessing.
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Nagra
National Cooperative for the 
Disposal of Radioactive Waste
www.nagra.ch 
(available in English)

SFOE
Swiss Federal Office of Energy
www.bfe.admin.ch 
(partly available in English)

EGT
Expert Group on Nuclear Waste 
Disposal
www.egt-schweiz.ch
(partly available in English)
 
ENSI
Swiss Federal Nuclear Safety 
Inspectorate
www.ensi.ch 
(available in English)

Decommissioning and Waste 
Management Funds (SFOE)
www.entsorgungsfonds.ch 
(partly available in English)

Nagra geology blog
www.erdwissen.ch
(in German only)

TIME RIDE exhibition
www.timeride.ch
(in German only)

GTS
Grimsel Test Site
www.grimsel.com 
(available in English)

FMT
Mont Terri Rock Laboratory
www.mont-terri.ch 
(available in English)

Forum VERA
www.forumvera.ch 
(available in English)

IAEA
International Atomic Energy Agency
www.iaea.org
(available in English)

Nuclear energy internet portal
www.kernenergie.ch
(in German and French only)

NSC
Federal Nuclear Safety Commission
www.bfe.admin.ch/kns 
(available in English)

LES
Waste Management Laboratory (PSI)
les.web.psi.ch 
(available in English)

Nuklearforum
www.nuklearforum.ch
(in German and French only)

Publications in 2013

Nagra Technical Reports (NTBs)

All the NTBs listed here are available in 
printed form or can be downloaded free of 
charge from the Nagra website. A complete 
list of all reports published to date 
(including prices) can also be downloaded 
from the internet. 

NTB 12-07
“Geochemical Synthesis for the Effingen 
Member in Boreholes at Oftringen, Gösgen 
and Küttigen”; December 2012. 

NTB 13-01
“Standortunabhängige Betrachtungen zur 
Sicherheit und zum Schutz des Grund-
wassers – Grundlagen zur Beurteilung der 
grundsätzlichen Bewilligungsfähigkeit 
einer Oberflächenanlage für ein geolo-
gisches Tiefenlager”; August 2013. 
Reports are available only in the language 
of the title.

NTB 13-04
“Langzeit-Degradation von organischen 
Polymeren unter SMA-Tiefenlagerbedin-
gungen”; June 2013. Reports are available 
only in the language of the title.

Information for the general public

The website www.nagra.ch is continually 
updated with new content, publications, 
images, animations and short films.  
The site is available in three languages 
(German, French and English). Nagra also 
provides information via the websites and 
blogs www.timeride.ch, www.seismik-
news.ch, www.erdwissen.ch (in German) 
and www.grimsel.com (in English). 

Several print products aimed at the general 
public were published in 2013 (not available 
in English), in particular two issues of 
“nagra info” (current information and news 
on nuclear waste management). A brochure 
was also produced on measures against 
hazards during the construction and 
operation of a surface facility, as well as a 
fact-sheet with detailed information on 
deep geological disposal. Fact-sheets were 
also produced on the identification of the 
siting area for the surface facility for the 
regions Wellenberg, Jura-Südfuss, Jura 
Ost and Südranden. The demand for print 
products continues to be high due to the 
TIME RIDE exhibition and Nagra’s presence 
at trade fairs.
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PSI
Paul Scherrer Institute
www.psi.ch 
(available in English)

Radioactive waste (SFOE)
www.radioaktiveabfaelle.ch 
(available in English)

Regional conferences 
(in German only)
www.jura-ost.ch
www.jura-suedfuss.ch
www.regionalkonferenz-laegern.ch
www.plattform-suedranden.ch
www.plattform-wellenberg.ch
www.zuerichnordost.ch

Seismic campaign 2011/12
www.seismik-news.ch
(in German only)

Swissnuclear
Nuclear energy division of 
Swisselectric
www.swissnuclear.ch 
(available in English)

Swisstopo
Federal Office of Topography 
www.swisstopo.ch 
(available in English)

Technisches Forum Sicherheit / 
Technical Forum on Safety
www.technischesforum.ch 
(partly available in English)

Zwilag
ZWILAG interim storage facility
Zwischenlager Würenlingen AG
www.zwilag.ch 
(available in English)

Glossary
AdK
Cantonal Commission
(Ausschuss der Kantone, AdK)

AG SiKa
Cantonal Working Group on Safety
(Arbeitsgruppe Sicherheit der Kantone, 
AG SiKa)

Andra
Agence nationale pour la gestion des 
déchets radioactifs, France

ATW
Alpha-toxic waste

BGR
Federal Institute for Geosciences and 
Natural Resources, Germany

BGS
British Geological Survey

BNFL
British Nuclear Fuels

CNS
Commission for Nuclear Safety

CRIEPI
Central Research Institute of Electric Power 
Industry, Japan

DETEC
Swiss Federal Department for the Environ-
ment, Transport, Energy and Communica-
tions

EDRAM
International Association for Environmental-
ly Safe Disposal of Radioactive Materials
 
EGT
Expert Group on Nuclear Waste Disposal 
(Expertengruppe Geologische Tiefen-
lagerung, EGT) 

EMPA
Swiss Federal Laboratories for Materials 
Science and Technology

ENSI
Swiss Federal Nuclear Safety Inspectorate

EU
European Union

FMT
Mont Terri Rock Laboratory – rock laborato-
ry in Opalinus Clay located near St-Ursanne, 
Canton Jura. Project managed by Swisstopo

FOEN
Federal Office of the Environment

FOPH
Federal Office of Public Health

FOSD
Federal Office of Spatial Development

GTS
Grimsel Test Site – Nagra’s underground 
laboratory in crystalline rock on the 
Grimsel Pass, Canton Bern

HLW
Vitrified high-level waste from reprocess-
ing
 
IAEA
International Atomic Energy Agency, Vienna

IGD-TP
Implementing Geological Disposal 
Technology Platform (European Commis-
sion, Research & Innovation)

ILW
Long-lived intermediate-level waste

ISCO
International Steering Committee

ISP
International Services and Projects 
Division, Nagra

JAEA
Japan Atomic Energy Agency

KAERI
Korea Atomic Energy Research Institute

KES
Cantonal Expert Group on Safety 
(Kantonale Expertengruppe Sicherheit, KES) 

KORAD
Korea Radioactive Waste Agency

L/ILW
Low- and intermediate-level waste

MIR
Radioactive waste from medicine, industry 
and research
 
MIRAM
Model Inventory of Radioactive Materials

Nagra
National Cooperative for the Disposal of 
Radioactive Waste, Wettingen, Switzerland

NDA/RWMD
Nuclear Decommissioning Authority/
Radioactive Waste Management Directo-
rate, UK

NPP
Nuclear Power Plant (Kernkraftwerk)
 
NSC
Swiss Federal Nuclear Safety Commission

NTB
Nagra Technical Report: scientific publica-
tion series
 
NUMO
Nuclear Waste Management Organization of 
Japan

NWMO
Nuclear Waste Management Organization, 
Canada

Obayashi
Obayashi Corporation, Japan
 
OECD
Organisation for Economic Cooperation and 
Development, Paris

ONDRAF/NIRAS
Organisme national des déchets radioactifs 
et des matières fissiles enrichies / 
 Nationale instelling voor radioactief afval en 
verrijkte splijstoffen, Belgium

Posiva
Posiva Oy, Olkiluoto, Finland

PSI
Paul Scherrer Institute, Villigen, Canton 
Aargau

RD&D
Research, Development & Demonstration

RWMC
Radioactive Waste Management Funding 
and Research Center, Japan

SF
Spent fuel (assemblies)
 
SFOE
Swiss Federal Office of Energy 
 
SKB
Svensk Kärnbränslehantering, Sweden

Swisstopo
Swiss Federal Office for Topography;  
Mont Terri project manager since 2006

TWI
The Welding Institute, Great Abington, UK

WMP
Waste Management Programme

Zwilag
Centralised interim storage facility of the 
Swiss nuclear power plants for all catego-
ries of waste (Würenlingen, Canton Aargau)

Explanations of the abbreviations for the 
experiments at the Grimsel Test Site and the 
Mont Terri Rock Laboratory can be found in 
the text-boxes on pages 25 and 27.
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