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Nagra has been 
involved in the 
investigation 
programme at the 
Mont Terri Rock 
Laboratory for more 
than ten years. 
The image shows 
measurement of 
deformations in the 
Opalinus Clay 
following excavation.
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Hans Issler, President of the Board of Directors

2008 marked the start of a new phase in the site selection process for deep 
geological repositories. Following a two-year consultation procedure with broad 
participation of interested stakeholders, the Federal Council approved the con-
ceptual part of the Sectoral Plan for Deep Geological Repositories in April. The 
Plan sets out the objectives, criteria, steps and responsibilities for the site 
 selection process – an undertaking that is complex and places considerable 
demands on all those involved.

After more than 30 years of intensive research, the geological information base 
is now sufficiently comprehensive to allow suitable siting regions to be identi-
fied. The Board of Directors has been involved intensively during the year with 
the procedural steps and the resulting proposals for siting regions. As was to be 
expected, the proposals have triggered a range of reactions from the public. It 
is important to note, however, that all the Cantons involved recognise the Sec-
toral Plan to be a suitable approach for stepwise site selection over the coming 
decade. They have expressed a wish to be actively involved in the process 
 together with the affected communities. 

The next step involves a review of the safety of our siting proposals by the inde-
pendent authority ENSI (Federal Nuclear Safety Inspectorate, previously HSK) 
and the development of a method for evaluating and comparing the siting 
 proposals from the viewpoint of spatial planning; the latter is the responsibility 
of the Federal Government and the Cantons. Working together with the Cantons, 
the Government has to ensure that the affected communities and the public are 
involved in the process.

At the end of the year I stepped down as President of the Board and entered 
retirement and Pankraz Freitag (a member of the Council of States) was elected 
as my successor. I would like to wish both him and the Nagra team every success 
in the ongoing phase of site selection. I am convinced that Nagra is well pre-
pared for the challenges that lie ahead.

I would like to thank the Members of the Board for their cooperation over the 
past year. On behalf of the Board, I would also like to extend my thanks to all 
Nagra employees for their extraordinary efforts towards providing the technical 
justification of the proposed siting regions.

Hans Issler

Foreword



4 5

January The year begins with reorganisation of Nagra. The main reason 
for taking this step is to be prepared for the upcoming challen ges within the 
 Sectoral Plan process.

April The Federal Council approves the conceptual part of the Sectoral Plan 
for Deep Geological Repositories on 2nd April.

June At Nagra’s General Assembly, Dr. Stephan Döhler, Head of the Nuclear 
Energy Division of NOK, is elected to the Board of Directors as successor to Dr. 
Manfred Thumann. The membership of the Board was also expanded with the 
election of Pankraz Freitag, a Member of the Council of States (one the houses 
of the Swiss Parliament).

July Open day at the Grimsel Test Site. A total of 1970 people visit the labora-
tory during the year.

August Nagra is recertified under ISO 9001. The QM certification is renewed 
unconditionally. 

August Breakthrough of a new tunnel at the Mont Terri Rock Laboratory at the 
end of the month. Despite the capacity for visitors being restricted by the con-
struction work, Nagra still guided 780 people though the facility during the year.

October Nagra submits the waste management programme and the pro-
posals for siting regions for geological repositories to the Federal Government 
in the middle of October.

November The Federal Office of Energy (FOE), the Federal Nuclear Safety 
Inspectorate (HSK) and Nagra provide information on the proposed siting 
 regions at a media conference on 6th November. 

November Nagra’s new website (www.nagra.ch) goes online on 6th Novem-
ber. A new DVD and several brochures on radioactive waste management become 
available. The information palette is thus extended to meet current needs.

November Together with HSK, Nagra takes part in various information 
events hosted by the FOE and the Cantons in the affected siting regions.

December  Pankraz Freitag is elected as the new President of the Board of 
Directors. He replaces the long-serving President Hans Issler who remains as 
a member of the Board up till the General Assembly in June 2009.

Thomas Ernst, Chief Executive Officer

Activities in 2008 focused on the Sectoral Plan process. Following a broadly 
based, stepwise hearing process involving all interested parties, the Federal 
Council approved the conceptual part of the Plan on 2nd April. The Federal 
Government has thus set clear guidelines for the search for suitable sites for 
geological repositories in Switzerland. The search for sites was relaunched 
following the approval of the demonstration, by Nagra, of the feasibility of 
safe, long-term disposal of all types of radioactive waste in 2006. 

The Sectoral Plan concept also sets standards in an international context in 
defining exclusively safety-based criteria for the preparation of siting pro po-
sals by the waste producers (Nagra on behalf of the utilities and the Federal 
Government). There is a clear separation of the roles played by the different 
 actors under the lead of the Federal Government and the concerns of the 
public in the siting regions are taken into account in a multilayer participatory 
process. The well structured procedure is expected to extend over around ten 
years, culminating in the granting of a general repository licence; this decision 
is subject to an optional national referendum. The Swiss voters will thus have 
the last word in this very important decision for our country.

Together with the waste management programme, the proposals for siting 
regions were submitted by Nagra to the authorities in the middle of October. 
On 6th November, the six regions were presented to the public by the Federal 
Office of Energy in a national media conference. This was followed by the first 
orientation events for the interested public in all the proposed regions. These 
events highlighted the need for information at many different levels and this 
need will have to be addressed by all those involved in the process with 
 diligence and commitment in the coming years.

2008 also saw an internal reorganisation of Nagra. This was undertaken with 
a view to the upcoming challenges to be faced and brought about several key  
changes. I would like to thank all Nagra employees for their great commit-
ment to solving the waste management issue. It is thanks to this commitment 
that we are on the right path for realising our main task, namely the timely 
construction of geological repositories for all categories of waste.

Dr. Thomas Ernst

Highlights 2008
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6th November: FOE media conference

2nd April: Sectoral Plan approved

2nd December: Pankraz Freitag new 
President of the Board of Directors

6th November: 
Proposal of siting regions



 
An expansion of the 
Mont Terri infrastruc-
ture was completed 
in 2008.
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Our mandate
Radioactive waste arises in Switzerland from the operation and later decom-
missioning of the nuclear power plants and from the use of radioactive mate-
rials in various areas of medicine, industry and research (MIR waste). The 
Nuclear Energy Act of 2003 specifies that the waste producers are respon-
sible – under the supervision of the federal authorities – for the permanent, 
safe management and disposal of all categories of radioactive waste arising 
from nuclear energy production. The Federal Government is responsible for 
MIR waste. With a view to fulfilling the task of safe disposal, the operators of 
the nuclear power plants and the Federal Government set up Nagra in 1972. 

The Nuclear Energy Act, which entered into force in February 2005, calls for 
deep geological disposal for all categories of waste. Two types of repository 
are planned: one for low- and intermediate-level waste (L/ILW) and one for 
spent fuel, high-level and long-lived intermediate-level waste (SF/HLW/ILW).

Nagra’s role is to provide the scientific and technical basis for implementing 
safe, long-term management of radioactive waste. As part of the Sectoral 
Plan process, which is under the lead of the Federal Government, Nagra’s 
task is to first propose geological siting regions and then sites and to submit 
general licence applications for the repositories. Nagra also ensures ongoing 
inventorying of radioactive materials and advises the waste producers on 
conditioning of waste into forms that are suitable for disposal. In order to 
meet these responsibilities, Nagra has been pursuing a broadly based re-
search and development programme since the mid-seventies. The work is 
carried out in close collaboration with the Paul Scherrer Institute (PSI, Villi-
gen) and various universities and scientific institutions, both in Switzerland 
and abroad

 Our work
•	 On	behalf	of	the	waste	producers,	working	together	with	the	authorities	

within the framework set by the Sectoral Plan process.
•	 Characterisation	and	ongoing	inventorying	of	radioactive	materials	as	a	

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	assessment	
and disposal projects.

•	 Project	studies	providing	input	for	designing	repository	installations	and	
engineered barrier systems, and for planning operating procedures.

•	 Ongoing	analysis	of	results	and	data	within	the	context	of	safety	assessment	
studies and evaluation of information with a view to licensing procedures.

•	 Development	of	databases	and	fine-tuning	of	the	methods	used	to	analyse	
disposal system behaviour; verification and validation of the data and models 
used in performance assessment.

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

•	 Fulfilling	responsibilities	in	the	areas	of	communication	and	information,	in	
particular keeping the public informed on the current status of the disposal 
programmes.

•	 Providing	expert	services	to	third	parties.

The basis of our work

In the management of radioactive waste, highest priority is assigned to 
 safety at all stages. We therefore carry out our work with scientific diligence 
in accordance with internationally recognised standards.



Nuclear power plants and interim
storage facilities
1 NPP Mühleberg
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3 NPP Leibstadt
4 NPP Beznau
5 ZWILAG
6 Federal Government interim
 storage facility
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As part of the Sectoral 
Plan process, Nagra 
proposed six siting 
regions for geological 
repositories in northern 
and central Switzerland 
in 2008.

9Energy policy, legislation, authorities

Radioactive waste
With a total output of 3220 MWe, the five nuclear power plants produced 
around 26.2 billion kWh of electricity in 2008, making a contribution of ap-
proximately forty percent to total Swiss electricity production. The annual 
exchange of fuel elements gives rise to spent fuel for disposal, while the 
operation of the power plants and medical, industrial and research applica-
tions also produce low- and intermediate-level waste. An updated overview 
of waste types and volumes can be found on page 52 of this report.

Applications for new nuclear power plants
The company Kernkraft Niederamt AG, a project consortium of Atel Holding 
AG, submitted an application for a general licence for a new nuclear power 
plant to the Federal Office of Energy on 9th June 2008. The plant would be 
loca ted in Niederamt in Canton Solothurn, between Olten and Aarau. The 
Axpo Group (its subsidiaries NOK and CKW) and BKW FMB Energie AG sub-
mitted two general licence applications for replacement of the Beznau I and 
II and Mühleberg plants on 4th December 2008.

Swiss Federal Nuclear Safety Inspectorate (ENSI)
The Act on the Federal Nuclear Safety Inspectorate (ENSI) partly entered into 
force on 1st January 2008. The effect of the legislation is to make HSK an inde-
pendent organ of the Federal Government under public law (i.e. it is no longer 
part of the FOE). ENSI is led by the ENSI Council, which is responsible for 
electing the Executive Management and defining strategic objectives. This 
 includes defining the direction of future activities, as well as planning of man-
power and resources. As a first step, the provisions applying to the ENSI 
Council entered into force on 1st January 2008, with the remaining provisions 
following on 1st January 2009. During the year, the ENSI Council made the 
necessary preparations for the transition from HSK to ENSI at the beginning 
of 2009. 

The Federal Commission for the Safety of Nuclear Installations (KSA) was 
replaced on 1st January 2008 by the Commission for Nuclear Safety (KNS). As 
an advisory body to the Federal Government, the Department for the Environ-
ment, Transport, Energy and Communications (DETEC) and ENSI, KNS is re-
sponsible for reviewing fundamental aspects of nuclear safety and can, on 
behalf of the Federal Council and DETEC, prepare expert opinions on ENSI’s 
decisions. 

The Ordinances on ENSI and KNS enter into force on 1st January 2009. 

Revision of the Radiation Protection Ordinance
The revised Radiation Protection Ordinance entered into force at the begin-
ning of the year. Swiss radiation protection legislation is based on the re-
commendations of the International Commission on Radiological Protection 
(ICRP). 

Revised Ordinance on the Decommissioning and Waste Management Funds
The revised Ordinance on the Decommissioning and Waste Management 
Funds for nuclear installations entered into force on 1st January 2008. The 
purpose of these funds is to cover the costs of disposing of operational waste 

Developments in 2008



Legal framework

The legal provisions applying to 
radioactive waste management are 
contained in the Nuclear Energy Act 
and the associated Nuclear Energy 
Ordinance. Both entered into force 
on 1st February 2005. 

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 long-term protection of man 
and the environment.
•	 In	principle,	radioactive	waste	

arising in Switzerland must be 
disposed of domestically.
•	The	duty	of	disposal	lies	with	the	

waste producers.
•	The	selected	strategy	is	

monitored deep geological 
disposal.
•	The	waste	producers	are	

required to produce a waste 
management programme 
(Article 32 of the Nuclear Energy 
Act), 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 referendum. Partici-
pation of the siting Cantons, 
neighbouring Cantons and 
neighbouring countries is 
assured.
•	Site	selection	procedure:	the	

Federal Government has to 
define the objectives and 
requirements in a sectoral plan. 
•	The	costs	of	decommissioning	

and waste management are to be 
covered in funds supervised by 
the Federal Government. Figure 1: 

Stages, responsibilities and interactions in the Sectoral Plan for Deep Geological Repositories
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and spent fuel after the decommissioning of the power plants as well as the 
costs of decommissioning and dismantling the plants and disposing of the 
waste arising from these activities. The funds are supervised by the Federal 
Government. More detailed information can be found on the website www.
entsorgungsfonds.ch. The cost estimates that form the basis for calculating 
contributions to the funds are updated periodically (last time in 2006).

Sectoral Plan for Deep Geological Repositories: proceedings underway
Article	5	of	the	Nuclear	Energy	Ordinance	requires	the	objectives	and	criteria	
for the disposal of radioactive waste in deep geological repositories to be 
specified by the Federal Government in a sectoral plan. On 2nd April 2008, the 
Federal Council approved the conceptual part of the Sectoral Plan for Deep 
Geological Repositories. The technical feasibility of safe disposal had already 
been confirmed with the acceptance by the Federal Council of the Entsor-
gungsnachweis project in June 2006. At the same time, and based on a study 
commissioned by the FOE, the Federal Council also came to the conclusion 
that waste disposal facilities can be constructed and operated in a way that is 
environmentally friendly and, overall, has a positive impact on regional econ-
omy. However, for the acceptance of siting decisions it is imperative that those 
affected be fully informed and involved in the selection procedure. The struc-
turing of the Sectoral Plan procedure takes this need for participation into 
account.

The long-awaited starting signal for the search for repository sites has thus 
been given. The Sectoral Plan process (see Figure 1) will conclude with the 
granting of general licences for the repositories; the Swiss voters will have 
the opportunity to vote on this in around 10 years. The time plan foresees that 
the repository for low- and intermediate-level waste will start operation from 
2030 and the high-level waste repository from 2040. The Federal Council has 
decided not to place restrictions on the maximum disposal capacities for 
waste from the nuclear power plants – this will be done later as part of the 
general licence. 

The Sectoral Plan allows integrated coordination of all the possible impacts 
of a repository on the spatial planning situation in a potential siting region and 
ensures early involvement of the affected Cantons and communities and the 
authorities of neighbouring countries, as well as interested organisations 
both in Switzerland and abroad.

Waste management programme submitted in accordance with the Nuclear 
Energy Act
Article 32 of the Nuclear Energy Act calls for a waste management programme 
to be prepared by the waste producers for all waste types. The programme is 
reviewed by the federal authorities and approved by the Federal Council. 
 Together with the Sectoral Plan, the programme provides a sound basis for 
deciding on the way forward in the Swiss waste management programme. 
Article	52	of	the	Nuclear	Energy	Ordinance	requires	the	waste	management	
programme to provide information on waste types and volu mes, interim 
 storage facilities, geological repositories and plans for their  realisation. The 
Federal Council approves the waste management programme and informs 
Parliament accordingly. 

On 2nd April 2008, the Federal Council decided that the waste management 
programme should be submitted together with the proposals for geological 
siting regions. Nagra was given responsibility for preparing the programme 
on behalf of the waste producers; the  basis for the programme is provided by 
the decision of the Federal Council on the Entsorgungsnachweis project, the 
site selection procedure specified in the conceptual part of the Sectoral Plan 
and the most recent cost study of 2006. As instructed by the Federal Council, 
Nagra submitted the waste management programme to the authorities to-
gether	with	the	siting	proposals	in	October	2008.	As	required	in	the	decision	
on the Entsorgungsnachweis in 2006, Nagra also submitted a report outlining 
how it aims to address the recommendations made in the reviews and expert 
opinions on the Entsorgungsnachweis.

Political and legal framework 

Sectoral plan for deep geological repositories 

Site selection procedureConceptual
part

Implemen-
tation

Stage 1
Selection of geological
siting regions 

Stage 2
Selection of at least
2 potential sites 

Stage 3
Site selection
Start of general
licence procedure 

General licence procedure 

Public Cantonal
structure

plans



13

Nagra maintains a centralised inventory of radioactive waste and materials in 
Switzerland. This comprises all waste packages produced to date, as well as 
fuel elements and reprocessing waste stored in containers at the power 
plants, ZWILAG and the federal interim storage facility. The complete nuclide 
inventory is kept up to date as a service for the members of the Nagra Coope-
rative and new waste packages are integrated into the system on a yearly 
basis. The inventory provides a complete overview of all radioactive waste 
and materials produced and stored in Switzerland and forms the basis for the 
Model Inventory of Radioactive Materials (MIRAM).

The model inventory MIRAM was completely reworked in 2008. In addition to 
waste that already exists, it contains the volumes, inventories, parameters 
and properties of waste expected to arise in the future in model form (see 
Table on page 53). This contains estimates of volumes and the spectrum of 
waste from potential new nuclear power plant build. The data provided input 
for the waste management programme of 2008 and for the safety analyses 
and planning of facilities and operations within the framework of the Sectoral 
Plan process.

For waste containing organic materials, technologies for mineralisation of 
organics are being investigated as an alternative to existing conditioning pro-
cedures. The research and development work on conditioning procedures 
being carried out on waste products at the Paul Scherrer Institute (PSI) pro-
ceeded successfully during the year. The work was carried out within the 
framework	set	by	Guideline	B-05	on	requirements	applying	to	the	conditioning 
of radioactive waste (HSK 2007).

A project on inventorying and optimised packaging of strongly activated reac-
tor components was completed for the Leibstadt nuclear power plant. Part of 
the work involved developing computer codes that allow improved inventory 
calculations for high-level waste and spent fuel. Once they have been tested 
successfully, these codes will be used for waste logistics projects (e.g. waste 
emplacement in the HLW repository taking heat production into consider-
ation).

A project on preparing an inventory of waste from various accelerator facili-
ties was completed for CERN in Geneva. The resulting data will contribute to 
realistic characterisation of research waste.

Procedures for certifying waste as being suitable for disposal were also car-
ried out for waste from the power plants and PSI. These applied in particular 
to reprocessing waste (vitrified waste and compacted metallic residues from 
fuel elements), as a precondition to this waste being returned from foreign 
reprocessing facilities to Switzerland from 2009.

The work described is carried out in cooperation with the waste producers to 
ensure that the conditioning and characterisation of radioactive waste arising 
in	Switzerland	meet	the	requirements	specified	by	the	authorities	and	are	in	
accordance with international standards.

Inventory of radioactive materials

D e v e l o p m e n t s i n 2 0 0 8

The inventory of 
radioactive materials is 
available at all times in 
electronic form.

Background images 
(pages 12, 17, 29, 32):
Visitors at Nagra’s 
information stand.
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Figure 3: Siting regions proposed by Nagra
Figure 2: Actors in the site selection process (see glossary for abbreviations)
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Moving from how to where
In June 2006, the Federal Council approved the demonstration of disposal 
feasibility (Entsorgungsnachweis) for high-level waste (HLW). The correspon-
ding demonstration for low- and intermediate-level waste had already been 
accepted	 in	1988.	The	key	question	of	how	to	dispose	safely	of	all	 the	waste	
arising in Switzerland in deep geological repositories has thus been answered. 
In	the	stepwise	approach	to	implementing	waste	disposal,	the	next	question	to	
be	answered	was	where	the	required	repositories	could	be	constructed.

Clear rules for site selection
With the approval of the conceptual part of the Sectoral Plan by the Federal 
Council in April 2008, the criteria, procedures and roles of the different  actors 
in the process are now clearly defined (Figure 2). The decision in 2008 was 
preceded in 2006 and 2007 by broad consultation, hearing and participatory 
procedures involving the Cantons, communities, interested federal autho-
rities, neighbouring countries, organisations, political parties and represen-
tatives	 of	 the	public.	 The	question	 of	 siting	will	 be	 clarified	 in	 three	 stages, 
working together with the affected Cantons and communities. Top prio rity in 
the site selection process is clearly assigned to safety at all stages, with 
 spatial planning and socio-economic aspects also being considered. In the 
coming years, the Federal Office of Energy (FOE) will take the lead in a pro-
cess in which firstly potential siting regions and then sites will be selected in 
a stepwise manner. Nagra welcomes this approach to site selection and, in 
particular, the lead role taken by the Federal Government together with the 
Cantons and communities. Nagra endorses the fact that highest priority is 
always assigned to safety.

Federal Government lead – independent supervision
The	FOE	leads	the	Sectoral	Plan	process.	Following	the	required	hearing	and	
participatory procedures, the authorities and the Federal Council undertake 
an inte grated overall assessment of the technical-scientific proposals made 
by Nagra. The FOE involves the Cantons, communities, neighbouring coun-
tries, interested organisations and associations, political parties and the 
public in the process. Finally, Parliament and, ultimately, the Swiss people 
decide on the general licence for a repository. 

The Sectoral Plan process

Nagra prepares the scientific and technical background supporting the site 
selection process. Based on the safety criteria set out in the Sectoral Plan, 
Nagra submits proposals for suitable geological siting regions to the FOE at 
the beginning of the first stage; proposals for concrete sites are made in the 
second stage. The application for a general licence is submitted in the third 
stage.

Working together with independent experts, the Federal Nuclear Safety In-
spectorate ENSI (previously HSK) reviews Nagra’s proposals from a safety 
perspective.

Systematic implementation of the requirements in the Sectoral Plan  
Once the Federal Council had approved the conceptual part of the Sectoral 
Plan, Nagra was in a position to consolidate the extensive preparatory work 
on geological and technical background that had been carried out on the  basis 
of previous drafts of the Plan. A safety-oriented selection procedure was car-
ried	out	proceeding	from	a	blank	map	of	Switzerland.	The	results	were	qua-
lity controlled and are documented in Nagra Technical Report NTB 08-03. 
Nagra’s siting proposals are based exclusively on scientific and technical 
considerations; a more comprehensive evaluation taking other aspects into 
account is a matter for the authorities and the Federal Council.

Proposals for geological siting regions
For the HLW repository, Nagra has proposed the siting regions Zürcher Wein-
land (Cantons Zürich, Thurgau), North of Lägeren (Cantons Zürich, Aargau) 
and Bözberg (Canton Aargau) (Figure 3). For the L/ILW repository, the pro-
posed siting regions are Südranden (Canton Schaffhausen), Zürcher Wein-
land (Cantons Zürich, Thurgau), North of Lägeren (Cantons Zürich, Aargau), 
Bözberg (Canton Aargau), Jura-Südfuss (Cantons Solothurn, Aargau) and 
Wellenberg (Cantons Nidwalden, Obwalden). The geological siting regions 
Zürcher Weinland, North of Lägeren and Bözberg also come into considera-
tion for a ”combined” HLW and L/ILW repository at the same site.

Bözberg (AG)
Opalinus Clay

HLW (L/ILW overlaid)

L/ILW Südranden (SH)
Opalinus Clay

Zürcher Weinland (ZH, TG)
Brauner Dogger

Opalinus Clay

North of Lägeren (ZH, AG)
Brauner Dogger
Opalinus Clay 

Jura-Südfuss (SO, AG)
Effingen Beds
Opalinus Clay 

Wellenberg (NW, OW)
Marl formations of the 
                   Helveticum

Geological siting regions



The lead in site selection 
procedure for geological 
repositories lies with the 

Federal Government.
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Comprehensive information on Nagra’s siting proposals
On 17th October 2008, Nagra submitted its report containing the siting pro-
posals to the FOE. The FOE then directly informed the affected Cantons and 
communities before the proposals were made public. The information pro-
vided to the public in the individual regions was prepared together with the 
Cantons and communities.

Together with HSK and Nagra, the FOE held a media conference on 6th No-
vember to inform the public of the situation. The FOE also announced that 
information events would be held for the public in each region.

Between 18th November and 17th December, a total of eight information events 
were held in all regions by the FOE together with representatives of the Can-
tons, communities, HSK and Nagra. Neighbouring areas of Germany were 
informed at four partly public events.

The next steps
The proposals prepared by Nagra on behalf of the waste producers will now 
be reviewed by the authorities from the viewpoint of safety. The existing spa-
tial planning situation will also be recorded in the siting regions together with 
the	affected	Cantons.	Based	on	 the	 results,	 the	FOE	can	 then	 request	 the	
Federal Council to incorporate the proposed and reviewed geological siting 
regions into the Sectoral Plan. The Federal Council makes this decision fol-
lowing a three-month public hearing phase. 

In stage 2, the siting regions will be involved in preparing possible variants for 
the layout and design of the surface facilities. Safety will continue to be eva-
luated	 and	 quantified	 and	 spatial	 planning,	 socio-economic	 and	 ecological	
aspects will be considered. Stage 2 ends with the decision of the Federal 
Council on at least two sites each for the HLW and L/ILW repositories. These 
sites are investigated in more detail in stage 3, with field work (e.g. seismic 
campaigns, boreholes) being carried out. Based on the results, general li-
cence applications are prepared. The three stages of the Sectoral Plan pro-
cess are expected to last around ten years. The general licence specifies the 
site at which the repository will be constructed. It is granted by the Federal 
Council, approved by Parliament and is subject to an optional national refer-
endum. At the end of the process, it is therefore the Swiss voters who have 
the final say.
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sample to be visualised in high resolution using synchrotron beams. In paral-
lel, a reactive transport model was developed by integrating a mechanistic 
sorption model into the MCOTAC transport code developed at PSI. This allows 
a consistent description of the diffusion and sorption of Cs measured in labora-
tory and field experiments; Cs is strongly bound on the interlayers of swel ling 
clay minerals.

The mobility of colloids (particles with size several nanometres to one micro-
metre), which can influence the migration of radionuclides in geological 
 media, was investigated in clay using well characterised synthetic particles. 
It was revealed that only very small particles in the size range of a few nano-
metres are mobile. In the natural environment, such small organic colloids 
are represented by fulvic and humic acids; these are not found in significant 
amounts in the potential host rocks identified to date. These results also indi-
cate that the rock pores are anisotropic and probably take the form of slit-like 
openings. The influence of potential colloid-borne transport of radioactivity in 
clay media is therefore assessed as being small.

b) L/ILW: Large volumes of cement-based materials are used for waste 
conditioning and for the construction and backfilling of disposal chambers. 
Cement functions as an effective chemical barrier for many radionuclides 
and	 this	 retention	effect	 is	being	characterised	and	quantified.	Particular	
attention is being paid to the sorption of the radionuclides 14C, 129I and 36Cl; 
these nuclides are relatively long-lived and mobile and therefore often 
 dominate dose.

As a result of porewater exchange, cement can also lead to chemical changes 
in the host rock. There may be changes in the porosity and retention properties 
which have to be taken into account when assessing long-term safety. In 2007, 
an experiment began in the Mont Terri Rock Laboratory on long-term interac-
tions between cement and clay. Based on model calculations, the migration of 
the high-pH plume over a period of one year will be in the millimetre range. 
Analysis of these results suggests that, even over long time periods, the pH 
plume will influence only an insignificant part of the host rock and this con-
firms findings to date. The experiment will continue with a view to improving 
the reliability of the results.

c) Background: Preparing the fundamental information for describing the 
 behaviour of radionuclides in the engineered and geological barriers of a 
 repository addresses the needs of both the HLW and L/ILW programmes. 
Various transport modelling exercises coupled with chemical reactions were 
carried out for planning and analysing laboratory and field experiments (Mont 
Terri), for example the Cs migration described as part of the HLW programme. 

Updating of the thermodynamic databank, which provides key input for all 
geochemical databanks (sorption and solubilities), has begun and should be 
completed	in	2009.	The	quality	of	this	databank	and	the	international	support	
given to the project are assured by participation of Nagra and PSI in the asso-
ciated OECD/NEA project.

Scientific and technical background
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Introduction
Once the fundamental feasibility of safely disposing of spent fuel, high-level 
waste and long-lived intermediate-level waste had been recognised by the 
Federal Council in 2006 (already accepted for low- and intermediate-level 
waste in 1988), research and development work focused on improving current 
understanding with a view to future general licence applications. The aim is to 
allow the conservative assumptions made in earlier analyses to take account 
of uncertainties to be replaced by more realistic, up-to-date information. For 
this to be achieved, the reliability of information on the detailed behaviour of 
the key barrier functions has to be improved. This includes information on 
long-term containment of the waste, long-term evolution of the engineered 
barrier properties and retention of radionuclides in the engineered and natu-
ral barriers.  

Geochemical retention processes and transport mechanisms
Radionuclide retention in the engineered barriers and the surrounding geo-
logical barrier is one of the key functions of a deep geological repository. A 
well	 founded	 qualitative	 and	 quantitative	 understanding	 of	 the	 geochemical	
processes responsible for this retention is essential in order to be able to make 
realistic statements on the long-term safety of geological disposal systems. 
These processes are being studied as part of a collaboration extending over 
many years with the Waste Management Laboratory of the Paul Scherrer 
 Institute (PSI). The aim is to achieve a mechanical understanding of the key 
processes involved. To this end, not only classical radiochemical procedures 
but also modern spectroscopic methods are being used to visualise nanometre-
size structures and to measure the strengths of the bonds between atoms. 
Modelling exercises help in understanding the processes and prepare the way 
for implementation in the safety analysis. In this respect, the shift from labo-
ratory to field scale is very important; it has to be ensured that the relevant 
spatial and time dimensions are covered. A key element in this respect is the 
information provided by the experiments being conducted in rock laboratories. 
This information is also used to prepare concrete parameter sets for the safety 
analyses carried out by Nagra for the geological siting regions proposed  within 
the Sectoral Plan process. The work programme is subdivided into ”high-level 
waste”, ”low- and intermediate-level waste” and ”fundamentals”, with many of 
the results being relevant for more than one sub-programme. 

a) High-level waste: In this programme, work is carried out on retention and 
transport in bentonite (self-sealing backfill material forming part of the engi-
neered barrier system) and Opalinus Clay (potential host rock). A series of 
studies looked at the influence of CO2 (natural component of groundwater) on 
the sorption of various radionuclides (actinides) on clay minerals.

A sorption databank has been compiled that considers the different poten-
tial host formations in the provisional safety analyses carried out within the 
Sectoral Plan process. Different geochemical conditions can thus be taken 
into account in the safety analyses. 

Significant progress has been made with the investigation of the reactive 
transport of caesium (Cs) in Opalinus Clay. Continuation of diffusion experi-
ments in the laboratory allowed the migration of Cs in a millimetre-size clay 
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Porewater exchange with the host rock leads to gradual degradation of the 
cement in the disposal chambers of a L/ILW or ILW repository. The model 
used for describing this long-term development was significantly improved in 
2008 in that the variation with time in the composition of the cement phases is 
now based on defined cement minerals (solid solution model). The model now 
reflects	the	results	of	spectroscopic	measurements	and	quantum	chemical	
modelling carried out at PSI.  

Some of these investigations on retention and transport of radionuclides were 
carried out as part of the EU FUNMIG project (abbreviations in text box on 
page 31). Both Nagra and PSI were involved in this project, which was con-
cluded at the end of 2008.

Containment in the engineered barriers
a) Relevant results from EU projects:  The EU project NF-PRO, which inves-
tigated relevant processes in the engineered barriers of a geological reposi-
tory, has been completed successfully after a period of four years. Numerous 
processes in the engineered barriers (vitrified high-level waste, spent fuel, 
container materials and bentonite) and the host rock (excavation disturbed 
zone) were investigated. The project provided key information for a wide spec-
trum of research areas and the results are documented in numerous publica-
tions produced by the more than 40 universities and organisations involved in 
the project. One key result relates to the self-sealing of excavation disturbed 
zones, as identified in three different clay rocks (Opalinus Clay in Switzerland, 
Boom Clay in Belgium, Callovo-Oxfordian in France).

b) Radionuclide retention properties of spent fuel: Both inter nationally and 
in the Swiss nuclear power plants, there is an increasing trend towards higher 
burn-up of fuel in order to obtain as much energy as possible per fuel assem-
bly. The retention properties of fuel assemblies with high burn-up are not yet 
completely understood. This means that conservative values have to be used 
for relevant parameters in the safety calculations for the release of radionu-
clides from such fuel assemblies in order to account for existing uncertain-
ties. Reducing these uncertainties would lead to a corresponding reduction in 
the maximum doses calculated to date and hence to higher safety reserves in 
the safety analyses. A new project was therefore initiated to address this 
 topic; it is being carried out at PSI with the participation of SKB, Nagra’s 
Swedish sister organisation. The first measurements have already been car-
ried out and results are expected by the end of 2009. 

c) Alternative container materials for high-level waste: In 2007 and 2008, a 
group of independent experts carried out a critical review of Nagra’s pro-
cedure for selecting the material for containers for high-level waste from 
 reprocessing and spent fuel. The results of the review are being documented 
in a Nagra Technical Report. The experts recommend that the focus of fu-
ture development work should, as before, be on carbon steel as a suitable 
material and copper as an alternative. They also made recommendations 
for complementary studies, including following foreign research and devel-
opment on other container materials. Work in the area of ceramics is also 
being pursued.  
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Thermo-hydraulic modelling studies were carried out to support the work of 
the expert group; these simulate the evolution of the engineered barriers di-
rectly after closure of the repository. The modelling improved the under-
standing of the thermal and hydraulic conditions in the immediate vicinity of 
the spent fuel container. Understanding the development with time of tem-
perature, saturation and capillary pressure is important for formulating the 
hydrochemical processes in the container-bentonite contact zone that lead to 
corrosion and gas formation.

d) Behaviour and properties of bentonite: A large-scale bentonite study 
invol ving PSI, the Federal Institute of Technology (ETH) in Zürich and the Uni-
versity of Bern, as well as several foreign partners, was carried out to look at 
the properties of bentonite that are relevant for repository construction and 
safety. After demonstrating that backfilling the disposal chambers with ben-
tonite pellets (as in the Swiss HLW disposal concept) is feasible in principle, it 
has now been shown that the bentonite pellets can fulfil the function foreseen 
for	them.	For	the	emplacement	densities	required	for	the	HLW	repository,	it	
was shown in a large-scale test using a routine procedure that the desired 
densities could be achieved. The hydraulic properties and swelling charac-
teristics	 required	 in	 a	 HLW	 repository	 are	 assured	 with	 these	 densities.	
 Future work will focus on optimising the emplacement procedures.

A new project was initiated together with the ETH and PSI to investigate the 
influence of corroding containers on the safety-relevant properties of ben-
tonite. This applies in particular to the sorption of radionuclides, but also to 
the swelling properties of the bentonite. The investigations should allow more 
accurate assumptions to be made in the safety analyses.

Analysis of the LOT experiment (long-term testing of backfill material be-
tween a heated model of a copper container for spent fuel and the host rock) 
conducted in the Äspö rock laboratory in Sweden showed that the bentonite 
behaved more or less as expected. In the experiment, bentonite blocks were 
placed in a borehole under conditions similar to those in a repository to allow 
the changes in the materials to be observed over several years. In the coming 
year, a similar experiment will be developed but the container will be made of 
steel rather than copper. This is of particular relevance for the Swiss pro-
gramme as steel is a preferred option for the container material. 

Build-up of gas pressure and gas transport
A series of research projects were initiated or continued during the year to 
look at the influence of gas formation on the hydraulic conditions in the repo-
sitory environment. Current understanding of this issue for the L/ILW pro-
gramme was brought together in a synthesis report. A central component of 
the report is the numerical modelling of gas pressure build-up in a simulated 
L/ILW repository in Opalinus Clay. The modelling showed that the build-up of 
gas pressure in a L/ILW repository in this host rock can be limited by suitable 
engineering measures and that the expected gas overpressures do not pre sent 
a	risk	for	long-term	safety.	The	engineering	measures	in	question	foresee a 
gas pathway along backfilled underground structures. Selection of suitable 
backfill materials will allow the transport capacity of this pathway to be modi-
fied to meet local conditions at the site. Model calculations clearly show that, 

even for a gas-impermeable host rock, an engineering solution can be found 
that	will	meet	the	requirements	of	long-term	safety.				

Further development of gas transport models is being pursued as part of a 
project on probabilistic safety analyses. A two-phase flow model for a HLW 
repository has been developed and tested together with the Lawrence Ber-
keley National Laboratory (USA). The code is part of a program package for 
probabilistic simulation of radionuclide release for future safety reports. 

Preparations have also been made for participating in a new research project 
as part of phase 7 of the European Research Framework programme. The 
project	 FORGE	 (Fate	 of	 Repository	 Gases)	will	 start	 in	 the	 first	 quarter	 of	
2009. Nagra’s efforts as part of the FORGE project will focus on investigating 
hydrochemical interactions between cement waters and sand/bentonite 
 mixtures.

Further research and development projects have been initiated with the 
ETH in Zürich (Institute for Environmental Engineering Sciences) and the 
Lawrence Berkeley National Laboratory in the USA with a view to preparing 
the scientific background for describing flow and transport processes in 
heterogeneous media. For gas transport, it is important to take into consi-
deration the spatial variability of the host rock as this has a significant 
 impact on the gas transport capacity of the rock.
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Projects at the Grimsel Test 
Site
CFM  
Formation and transport of colloids 
and radionuclides under realistic 
conditions 

C-FRS
Hydrogeological and geological 
characterisation of tectonic fracture 
systems

ESDRED (EU project)  
Use of low-pH cements

FEBEX
1:1 demonstration of the emplacement 
concept for high-level waste 

FUNMIG (EU project)   
Fundamentals of radionuclide 
migration

LCS  
Long-term interactions between 
cement solutions, porewaters and rock

LTD  
Long-term diffusion of radionuclides

TEM  
Testing of monitoring methods
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Grimsel Test Site (GTS)
Nagra has been operating the Grimsel Test Site (GTS) in the Berner Oberland 
region since 1984, with wide international participation in the experiment 
programme. For the sixth project phase (2003-2013), there are currently 15 
partner organisations from 10 countries as well as the EU. CIEMAT (Spain) 
and KAERI (Korea) were welcomed as new partners in 2008. Numerous uni-
versities and research institutes from both Switzerland and abroad make a 
key contribution to the success of the projects. Some experiments are sup-
ported financially by the EU. 

The field experiments today extend over a period of five to ten years. Besides 
the field work element, each experiment also has a specific laboratory and 
modelling programme. The focus in phase VI is on projects aimed at impro-
ving the understanding of engineered barrier systems and their practical 
implementation on a 1:1 scale under realistic conditions. For example, at the 
beginning of 2008 it was decided to continue the FEBEX experiment (Full-
scale High-level Waste Engineered Barriers) with a new project consortium. 

A further focus in phase VI are projects looking at the transport behaviour of 
radionuclides under realistic boundary conditions. In the LTD experiment 
(Long-Term Diffusion), for example, the so-called monopole experiment is 
being continued; this involves circulating a low activity radionuclide cocktail 
in the rock over a long time period. In the LCS project (Long-Term Cement 
Studies), activities focused on characterising and preparing the locations for 
the field experiments. The CFM project (Colloid Formation and Migration) 
saw the start of the first tracer experiments with colloids using a costly test 
configuration (CFM megapacker). In the second half of the year, efforts 
 focused on further improvement of the experiment site and intensive labora-
tory and modelling studies in preparation for the main experiments using 
radionuclides.    

The infrastructure at the GTS also provides the partners with the opportunity 
to carry out smaller scale projects, for example testing new investigation 
methods	and	measuring	equipment.	One	example	is	the	C-FRS	project	(Criepi-
Fractured Rock Studies), in which characterisation of the test location was 
completed.

Besides the technical and scientific activities, the GTS continued to play an 
important role in Nagra’s public relations efforts. As a member of the IAEA 
initiative ”Centres of Excellence, Training in and Demonstration of Waste Dis-
posal Technologies in Underground Research Facilities”, the GTS also made 
an important contribution as an international training centre.

Background image:
Visitors at the 
Grimsel Test Site.
 

Investigations at the 
Grimsel Test Site. 



1 Grimsel Test Site
2 Mont Terri Rock Laboratory

Overview of ongoing
investigations: 
www.grimsel.com
www.mont-terri.ch
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Key experiments in the Mont 
Terri Rock Laboratory
CI  
Mineralogical interaction between 
clay and cement

DIA 
Long-term diffusion
 
DR  
Diffusion and retention of 
 radionuclides
 
EB 
Emplacement and evolution of 
engineered barriers

GMA  
Geophysical monitoring
 
HGA  
Gas flowpaths through clay and 
along sealing structures
 
HGC  
Long-term migration in undisturbed 
clay formations

HT 
Transport of hydrogen gas

MB  
Deformation and hydromechanical 
effects during the excavation of 
tunnels and galleries
 
SEH  
Self-sealing of fissures in the 
excavation disturbed zone, taking 
into account thermal influences

VE   
Ventilation experiment
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Mont Terri Rock Laboratory
The international Mont Terri research project (St-Ursanne, Canton Jura) has 
been underway since 1996; experiments are carried out in side tunnels of the 
security gallery of the Mont Terri motorway tunnel. The experiments are 
aimed at geological, hydrogeological, geochemical and geotechnical charac-
terisation of clay formations, in particular the Opalinus Clay. The project al-
lows Nagra to further investigate – on a realistic scale – the properties of this 
potential host rock that are relevant for disposal of radioactive waste, with a 
view	to	the	requirements	of	upcoming	licensing	procedures.	Improving	pro-
cess understanding is also an important aspect. 

Thirteen partner organisations from seven countries (Belgium, Germany, 
France, Japan, Canada, Switzerland and Spain) are currently involved in the 
extensive research programmes. Negotiations with further potential part-
ners were carried out in 2008 and it is likely that, for the first time, a petro-
leum company will join the project. The project is managed by the Federal 
Office of Topography (Swisstopo) and is supported by a ”Commission straté-
gique”.	The	interests	of	Canton	Jura	are	represented	by	the	”Commission	de	
suivi”.

The 13th programme phase was completed according to plan in the first half 
of 2008. Nagra was involved in 23 of a total of 30 experiments. The current 
phase 14 (July 2008 – June 2009) sees continuation of most of the experi-
ments from the previous phase as well as initiation of new experiments in the 
areas of rock stabilisation, hydrogeology and diffusion. Projects from the 5th 
and 6th EU Framework Programme (EB, VE, GMA and SEH) are also continuing. 
Based on current experience and the recommendations made by the authori-
ties as part of the review of the Entsorgungsnachweis project, Nagra’s ex-
perimental activities are focused on in-depth investigation of the evolution of 
the excavation disturbed zone (MB, SEH and HGA experiments), the diffusion 
of radionuclides in the Opalinus Clay (DR and DIA experiments), gas migration 
(HGA, HGC and HT experiments) and continuation of the long-term experi-
ment on interactions between cement (used as a solidification, backfill and 
construction material) and clay (CI experiment). 

By the end of phase 12, the existing galleries and niches were completely 
 occupied and expanding the laboratory infrastructure became necessary. 
Work began in November 2007 and was completed in December 2008, ex-
tending the laboratory by around 170 metres of galleries and eighty metres of 
niches. Excavation was done using a part-face tunnelling machine. The defor-
mations and faulting patterns (excavation disturbed zone) induced by the 
exca vation process were studied in rock mechanical experiments and provi-
ded key information on the properties of the Opalinus Clay. This allows 
 detailed investigation of the engineering conditions for tunnel construction.

Background image:
Visitors in the Mont Terri 
Rock Laboratory.

In 2007 and 2008, the 
Mont Terri Rock 
Laboratory was 
extended with a new 
tunnel and niches.

Rock mechanical 
investigations during 
excavation work.
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2006 review of waste disposal costs (cost study)
The	power	plant	operators	are	required	to	set	aside	financial	reserves	to	secure	
the financing of waste management activities. The amount of these reserves is 
determined on the basis of estimated disposal costs. The cost estimates are 
reviewed periodically and updated where necessary. The last update was 
carried out in 2006 and the results were approved by the authorities. The 
waste management programme submitted by Nagra in 2008 contains an 
overview of waste management costs.

International Services and Projects (ISP) 
The know-how and experience in the field of radioactive waste management 
accumulated by Nagra over the last 35 years continues to be recognised as a 
valuable resource for other national waste management programmes, as 
well as for technical applications outside the nuclear area. The spectrum of 
support offered ranges from strategic programme planning, specification of 
waste inventories, site selection, characterisation and evaluation to reposi tory 
design, safety case development, safety analyses and public communication. 
ISP	is	strongly	committed	to	providing	timely,	high	quality	and	cost-effective 
solutions, maximising the value offered by engaging motivated and dynamic 
staff who are also actively involved in the national programme. Of particular 
interest are joint projects that have synergies with the activities in the Swiss 
national programme, either directly strengthening the basis for ongoing 
tasks or expanding the knowledge base.

A major proportion of the contract work in 2008 came from partners in Japan. 
The work was carried out as part of various bilateral collaboration agree-
ments between Nagra and CRIEPI, JAEA, JNFL, NUMO, RWMC and Obayashi 
(see page 55 for abbreviations).

The year also saw a marked increase in the number of projects in Europe and 
North America. Examples include the evaluation of exploration strategies 
and methodologies (NDA, UK), a review of the R&D plan for the high-level 
radioactive waste programme in Hungary, advising on site exploration and 
evaluation for the LLW repository and the HLW programme in Canada (OPG/
NWMO) and support for RATA, the Lithuanian implementing organisation, on 
waste characterisation and acceptance. A highlight of this latter collabora-
tion was a hands-on training course organised at the Rokkasho waste reposi-
tory with the support of JNFL. Nagra geoscientists continued to contribute 
their expertise towards solution of environmental (e.g. CO2	 sequestration,	
Norway and Sweden) and energy issues (e.g. geothermal in Switzerland), 
technology	development	(e.g.	measurement	techniques	for	characterisation	
of cap rocks in cooperation with CSIRO, Australia) and geoscientific studies 
(volcanic hazards, Japan). Although limited, these activities are a very enri-
ching part of our work.

Collaboration with NUMO during 2008 ranged from support of field training 
activities (Yokosuka test site) to methodologies for developing the safety 
cases for potential volunteer sites and concepts for monitoring activities.

Participants from 
the Lithuanian 

implementer RATA at a 
course in Japan 

organised by Nagra. 

Nagra has been 
working together with 

the Japan Atomic 
Energy Agency (JAEA) 

for more than 20 years.



Sixth EU Framework 
 Research Programme 
CARD  Coordination of research, 
development and demonstration focal 
points for deep geological disposal of 
long-lived radioactive waste. 
Coordination: Nirex (United Kingdom). 
Participation: 10 disposal organisations. 
Duration: 2006 – 2008.

ESDRED  Engineering studies and 
demonstration of repository designs in 
underground rock laboratories. 
Coordination: Andra (France). 
Participation: 13 project partners from 
9 European countries. Duration: 
2004 – 2008.

FUNMIG  Fundamental processes of 
radionuclide migration in the 
geosphere. 
Coordination: FZK/INE (Germany). 
Participation: 51 organisations from 
15 countries. Duration: 2005 – 2008.

MICADO  Model uncertainty for the 
mechanism of dissolution of spent fuel 
in a nuclear waste repository. 
Coordination: Armines Nantes (France). 
Participation: 19 organisations from 7 
countries. Duration: 2006 – 2009.

PAMINA  Performance assessment 
methodologies in application to guide 
the  development of the safety case. 
Coordination: GRS mbH (Germany). 
Participation: 26 organisations from 10 
countries. Duration: 2006 – 2009.

TIMODAZ  Thermal impact on the 
damaged zone around a radioactive 
waste repository in clay host rocks. 
Coordination: ESV EURIDICE GIE 
(Belgium). Participation: 14 partners 
from 8 countries. Duration: 2006 – 2010. 
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Framework Research Programmes of the European Union (EU)
Since 1984, the Framework Research Programmes of the EU have functioned 
as an important instrument for financing research projects in Europe. Many 
of the challenges faced by industry and society today can no longer be solved 
in isolation by one country alone. The 6th and 7th Framework Programmes 
are aimed specifically at creating a European Research Area. The aim is to 
promote excellence in scientific and technological capacities and to encou-
rage European competitiveness and innovation by supporting improved 
coope ration among researchers and the coordination of their projects. 

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

The research projects planned in the area of deep geological disposal of 
 radioactive waste developed as part of the EURATOM programme allow 
Nagra to expand its technical knowledge base efficiently and continuously 
and to be instrumental in shaping important developments in Europe. Nagra 
is involved in many of the research projects. The focus in 2008 was on com-
pletion of the CARD, ESDRED and FUNMIG projects. The MICADO, PAMINA 
and TIMODAZ projects are underway. 

For the 7th Framework Programme (EURATOM work programme 2007), the 
following projects with Nagra participation have received a positive review: 
MoDeRn (Monitoring Developments for Safe Repository Operation and Staged 
Closure) and FORGE (Fate of Repository Gases). The projects will start in the 
first	quarter	of	2009.

Nagra and JAEA continued their long and successful collaboration, which ce-
lebrated 20 years in October. The focus of activities was on JAEA‘s rock labo-
ratory programme, which involves parallel development of two underground 
facilities (Mizunami in crystalline rock and Horonobe in sediments), evaluation 
of related surface investigations within the context of the knowledge manage-
ment system being developed by JAEA and, newly, research and technology 
related to grouting.

Collaboration with CRIEPI was further strengthened in 2008 with the attach-
ment of a research exchange scientist to Nagra and the continuation of the mul-
ti-year project on the characterisation of fractured rock at the Grimsel Test Site.

International collaboration

A regular exchange of information between Nagra and its foreign partner 
 organisations takes place as part of the various formal bilateral agreements. 
Joint projects are also carried out with several partners, either on a multi-
lateral basis (e.g. rock laboratory projects) or together with international 
 organisations (particularly the OECD/NEA and the EU). In addition to the for-
mal collaboration structure, international contacts have also resulted in a 
close network of personal relationships, which provide Nagra with a wealth 
of opportunities to discuss technical issues. This network includes not only 
the partner organisations but also the wider scientific community that is inte-
grated into Nagra’s daily activities through review of its scientific work.

The joint research projects at the Grimsel Test Site and the Mont Terri Rock 
Laboratory moved forward in 2008 and Nagra staff continued to be involved in 
Andra’s Bure rock laboratory in France. These projects were complemented 
by joint laboratory programmes run by various research institutes on model 
development and evaluation of databanks. This includes the projects run un-
der the auspices of the OECD/NEA on sorption and on the thermochemical 
databank. Nagra’s involvement in the EU Framework Programmes now repre-
sents an important component of its research and development activities. 
Nagra staff are also involved in various advisory bodies and working groups 
(particularly in Belgium, Finland, France, Canada and Sweden) and are able to 
benefit directly from the experience of sister organisations. Over and above 
the various specific joint projects, Nagra is also represented in relevant work-
ing groups of the OECD/NEA and works together with the IAEA. Nagra is also 
a member of EDRAM, an association of high-level staff from waste manage-
ment organisations worldwide. Key results of international collaboration are 
presented in the project-specific sections of this report.

As in previous years, Nagra took part in international meetings on the topic of 
waste	disposal,	 frequently	making	presentations	on	various	aspects	of	 the	
Swiss programme. 

As part of what is now an annual event, Nagra attended the meeting of the 
German-Swiss Commission (DSK, working group 4). 
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Nagra’s communication activities in 2008 were dominated by the approval of 
the Sectoral Plan for Deep Geological Repositories by the Federal Council in 
April and the announcement of six potential siting regions for geological re-
positories in November. The announcement of the siting regions proceeded 
hand in hand with comprehensive information on the selection criteria set out 
in the Sectoral Plan, the next steps in the waste management programme 
and the possibilities for participation of the local population in the site selec-
tion  process.

Communication – a sine qua non 
Factual information and open dialogue form the basis for trust. The public 
rightly	expect	answers	 to	 their	questions	on	 the	 topic	of	 radioactive	waste	
disposal and to be able to bring their concerns to the discussion table. Nagra’s 
public relations activities are aimed at maintaining contact with the public 
and providing them with comprehensive and accurate information. A wide 
range of communication tools is used – the internet, brochures, films, media 
presence, guided tours, presentations and lectures, presence at regional 
events, discussion platforms and so on.

Nagra in direct contact with the public
During the year, Nagra was present with its information stand at several 
 regional trade fairs. This gives Nagra staff the opportunity to enter into inter-
esting and sometimes emotional discussions with a wide spectrum of the 
public.

The Grimsel and Mont Terri rock laboratories welcomed a total of 2700 visi-
tors during the year. The intensive construction activities at Mont Terri meant 
that there were fewer tours than in the previous year. A well attended open 
day was also held at the Grimsel Test Site on 19th July.

Nagra also had the opportunity to explain its work during several podium 
discussions and the nine information events on the proposed siting regions 
organised by the FOE. 

Factual information for the interested reader
Detailed material was prepared by Nagra to accompany the announcement of 
the siting regions, including four brochures providing information on selec-
tion of the regions and topics associated with waste management. Three is-
sues of the information sheet ”nagra info” were sent to around 22,000 sub-
scribers and were also distributed randomly. ”nagra info” is also avai lable as 
an electronic newsletter.

New film: a ”thrilling” introduction to the waste management issue 
A DVD entitled ”The Solution” was produced in 2008. The story is about a 
journalist researching the case of some radioactive waste that has appeared 
in a conventional waste recycling facility. During the film, the journalist learns 
important facts about radioactivity and the management of radioactive waste 
in Switzerland. The film provides an unconventional introduction to the issues 
that	Nagra	is	required	to	deal	with.	The	DVD	also	contains	several	short	films	
with background information, including interviews with Nagra staff.

D e v e l o p m e n t s i n 2 0 0 8

A wide selection of 
information material 
awaits the interested 
reader. All brochures are 
available on Nagra’s 
website or can be obtained 
from Nagra free of 
charge.

In-house training day in 
the rock laboratory: 
Nagra’s guides tailor 
their tours to the 
specific interests and 
questions of visitor 
groups, which requires 
ongoing training.
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Answers at the click of a mouse
Nagra’s website functions as a central information platform and has been 
completely revised and updated in terms of content and appearance. The new 
homepage came online in November at the same time as the announcement 
of the siting regions. It is available in German, French and English. The site 
provides	detailed	answers	to	questions	about	radioactive	waste	management	
and the range of material on offer has been expanded with films and ani-
mations.

Nagra in the media spotlight
Nagra produced five media releases in 2008, as well as numerous media con-
tributions, both in printed and audiovisual form. Key topics included the 
 approval of the conceptual part of the Sectoral Plan in April and the an-
nouncement of the potential siting regions in November. Representatives of 
Nagra had the opportunity to present current activities during interviews. 
The German media took particular interest in the Swiss waste management 
programme and the Sectoral Plan process.

Organisation, funding and oversight 
bodies

The Executive Board and 
the President of Nagra 

(from left to right):
Markus Fritschi, 

Thomas Ernst 
(Chief Executive Officer), 

Hans Issler (President) 
and Piet Zuidema.
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The organisation
At	 the	 end	 of	 2008,	 81	 people	 were	 employed	 at	 Nagra’s	 headquarters	 in	
 Wettingen (73 permanent employees and 8 part-time staff/assistants); this 
corresponds to 71.6 full-time positions. 

The reorganisation of Nagra approved by the Board of Directors was intro-
duced in stages. On 1st February 2008, the Repository Projects Division 
merged with the Public Relations department to form a new division called 
Repository Programmes and Public Information. At the beginning of July, the 
Legal and Administration and Controlling and Finance departments joined to 
form a new division called Finance, Personnel and Administration (see 
 organigram).

Board of Directors and General Assembly
The Board of Directors held five meetings to deal with current business.  Focal 
points included the report on the waste management programme and the 
proposals for potential siting regions as part of the Sectoral Plan process. 
Nagra’s strategic guidelines were updated to bring them into line with the 
new	requirements	generated	by	the	Sectoral	Plan.	The	Board	took	note	of	the	
planned research and development activities for 2009 and approved the re-
quired	outline	credit.	

Important	technical	questions	were	discussed	by	the	various	commissions.	
The Technical Committee held four meetings and the Commission for Infor-
mation also met four times. The Finance Commission met three times to 
 consider the closing of the annual accounts for 2007 and the budget for 2009, 
as well as the accumulated accounts.

The ordinary general meeting of the Members of the Nagra Cooperative took 
place on 24th June 2008 in Bern. The Members approved the annual report 
and accounts for 2007. On the occasion of the meeting, Dr. Manfred Thumann 
(NOK AG) announced his intention to step down; the new NOK representative 
will be Dr. Stephan Döhler. Membership of the Board of Directors was exten-
ded by the election of Pankraz Freitag, Member of the Council of States for 
Canton Glarus. At the extraordinary general meeting on 2nd December,        
Mr. Freitag was elected as the new President of the Board of Directors. He 
replaces Hans Issler who entered retirement. Mr. Issler was President of the 
Board for 20 years and was thanked for his many years of service. 

Members of the Cooperative, Board of Directors,
Commissions, Auditors

Members of the Cooperative
Swiss Federal Government
Bern
      
BKW FMB Energie AG
Bern
      
Kernkraftwerk Gösgen-Däniken AG
Däniken
      
Kernkraftwerk Leibstadt AG
Leibstadt
      
Nordostschweizerische 
Kraftwerke AG
Baden
      
Energie Ouest Suisse
Lausanne

Technical Committee
Mario Schönenberger
Chairman
Kernkraftwerk Leibstadt AG
      
Finance Commission
Michael Sieber
Chairman
Nordostschweizerische Kraftwerke AG
      
Commission for Legal Issues
Hansueli Sallenbach
Chairman
Nordostschweizerische Kraftwerke AG
      
Commission for Communication 
and Information
Peter Hirt
Chairman
Kernkraftwerk Gösgen-Däniken AG
      
Auditors
PricewaterhouseCoopers AG 
Zürich

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

Board of Directors
Hans Issler
President
Nagra
      
Dr. Manfred Thumann
Vice-president
Nordostschweizerische Kraftwerke AG
(until 24. June 2008)
      
Dr. Stephan Döhler
Vice-president
Nordostschweizerische Kraftwerke AG
(from 24. June 2008)
      
Pankraz Freitag
Haslen (GL)
(from 24. June 2008)
      
Peter Hirt
Kernkraftwerk Gösgen-Däniken AG
      
Hermann Ineichen
BKW FMB Energie AG
      
Martin Jermann
Paul Scherrer Institute
      
Dr. Michael Plaschy
Energie Ouest Suisse
      
Mario Schönenberger
Kernkraftwerk Leibstadt AG
      
Peter Zbinden
Wallisellen (ZH)

Management Team *

* Members of the Management Team: T. Ernst, M. Fritschi, P. Zuidema, D. Camenzind, A. Murer, H. Maxeiner, S. Vomvoris

1) As Head of Science & Technology, P. Zuidema will lead the two divisions during a transition phase up to 1st April 2009. The divisions Geology, Safety / Engineering, 
 Field Investigations / Radioactive Materials report directly to him.

2) Direct access to the Executive Board

Executive Board

Geology, Safety 1)

• Geosciences
• Safety Analysis

Engineering, 
Field Investigations 1)

• Engineering
• Field Investigations

EB Secretariat

P. Zuidema P. Zuidema

• International 
 Services
• Grimsel Test Site

S. Vomvoris

Radioactive 
Materials

International 
Services and Projects

• Repository 
 Programmes
• Public Information

M. Fritschi

Repository Programmes,
Public Information

• FI / CO
• HR 2)

• OS
• IM / IT / EM

D. Camenzind

Finance, Personnel,
Administration

H. Maxeiner

Quality Management

 December 2008

  M. Fritschi P. Zuidema 1)   

T. Ernst

Organigram
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40 41Comments on the annual accounts for 2008

In 2008, total expenditure decreased by a total of 3.9 million CHF compared to 
the previous year. This was due mainly to reduced costs in the national pro-
gramme and lower personnel costs as a result of the reorganisation. Increa sed 
fees (+ 1.3 million CHF) were offset by less expenditure on work on the 
 preliminary orientation and interim result (- 2.5 million CHF), public relations 
(- 0.4 million CHF), the Mont Terri Rock Laboratory (- 0.5 million CHF), 
 personnel costs (- 1.0 million CHF) and various small projects as part of 
 international collaboration (- 0.5 million CHF).  Documented external expen-
diture decreased by a total of 3 million CHF to 22 million CHF. 

Similarly to total expenditure, total revenues also decreased by 3.9 million CHF 
to 37.0 million CHF compared to the previous year. The contributions of the 
Members of the Cooperative decreased by 3.7 million CHF to 32.0 million CHF.

To ensure that the closure of the accounts complies with accounting prin-
ciples under the Swiss Code of Obligations, as well as the correctness of 
 company reporting, appropriate measures have been taken by introducing an 
internal controlling system. These relate to timely book-keeping procedures 
and the preparation of the annual accounts. In the last business year, no risks 
were identified that would be detrimental to the financial reporting.

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

Wettingen, 2nd April 2009

Dr. Thomas Ernst, Chief Executive Officer

A n n u a l a cco u n t s 2 0 0 8

40 Balance sheet

  31.12.2007 31.12.2008 

Assets  CHF CHF 

Land and buildings   2 563 379 2 533 379
Other fixed assets   168 500 146 600
Capital assets   2 731 879 2 679 979 1 

Work in progress   1 889 487 1 167 105 2 
Receivables from deliveries and services   4 015 491 1 306 549 3 
Other receivables   215 317 604 611 
Accrued income  2 475 618 274 426 
Cash	and	cash	equivalents		 	 5	142	112	 11	238	435	 4 
Current assets   13 738 025 14 591 126  

Assets  16 469 904 17 271 105

 

Liabilities    

Cooperative capital  120 000  120 000
Equity capital  120 000  120 000

Long-term financial obligations  650 000  650 000 1

Reserves  7 108 376 6 683 380 5 
Payables from deliveries and services  5 677 017 7 198 971 6 
Prepayments  1 395 712 537 869 2 
Other liabilities  261 382 184 372
Deferred income  1 257 417 1 896 513 7 
Borrowed capital  16 349 904 17 151 105

Liabilities  16 469 904 17 271 105 

Explanations in appendix pages 44/45



42 43Operating accounts

  2007 2008

Total performance  CHF CHF 

Contributions to administration costs  600 000  600 000
Contributions to project costs  35 115 749 31 397 444
Contributions of Cooperative Members  35 715 749 31 997 444 8

Research contributions  66 134 288 173
Income from other services for Cooperative Members  608 069 791 291
Income from services for third parties  4 073 407 3 771 193
Change in prepayments  16 622 857 843 2

Income from deliveries and services  4 764 232 5 708 500 

Adjustment for work in progress  291 470 -722 383 2

Other operating income  122 523 57 035  

Total performance  40 893 974 37 040 596

Total expenditure    

Services purchased  25 046 948 22 026 193 9

Personnel costs   13 547 228 12 511 755 10 
Depreciation of assets  74 180 85 055
Other operating expenditure  2 189 516 2 321 450 11 
Operating expenditure  40 857 872 36 944 453

Financial income  -104 208 -174 503
Financial expenditure  47 907 155 219
Taxes  92 403 115 427
Financial result and taxes  36 102 96 143

Total expenditure  40 893 974 37 040 596

Explanations in appendix pages 44/45

A n n u a l a cco u n t s 2 0 0 8

Cash flow statement

  2007 2008

Change in liquid assets  CHF CHF 

Annual result  -  -
Depreciation  74 180 85 055
Formation of reserves  1 216 088 -  

Application of reserves  -528 216 -424 997 5 
    
Change	in	net	current	assets	(without	liquid	assets)	 	 -3	921	244	 6	469	420	 4

Cash flow from business activities  -3 159 192 6 129 478 

Investments  -76 979 -33 154 1 

Cash flow from investment activities  -76 979 -33 154

Cash flow from financing activities  -  -  

Change in liquid assets  -3 236 171 6 096 324  4

  2007 2008

Statement  CHF CHF 

Liquid	assets	as	per	1.1.	 	 8	378	283	 5	142	112
Liquid	assets	as	per	31.12.	 	 5	142	112	 11	238	436

Change in liquid assets  -3 236 171 6 096 324  4

Explanations in appendix pages 44/45



44 45Notes on the balance sheet, operating accounts and cash flow 
statement

1 Property and equipment (non-current assets)
	 The	facilities	at	Nagra’s	headquarters	and	at	the	Grimsel	Test	Site	are	insured	against	fire	

damage for a total of 6.7 million CHF. The fire insurance value of the depot and installations 
in Mellingen is 3.9 million CHF.

 Under long-term financial obligations, an advance payment of 0.65 million CHF is shown for 
the planned sale of the parcel of land at Hägendorf. The sale will take place in spring 2009.

2 Work in progress and pre-payments
 Activated work in progress/pre-payments result exclusively from work performed for third 

parties. For the ongoing consulting contract for the Lithuanian waste disposal agency 
RATA, there is a bank guarantee in favour of Nagra in the amount of EUR 73,989.20 up to 
10.2.2011.

3 Receivables from deliveries and services
 This position includes claims against the Members of the Cooperative in the amount of      

0.1 million CHF (3.1 million CHF in the previous year). Receivables with respect to third 
 parties increased by 0.3 million CHF to 1.2 million CHF. 

4 Liquid assets
	 Liquid	assets	 increased	 in	 the	year	of	 reporting	by	6.1	million	CHF.	As	of	31st  December 

2008, there were no fixed-term deposits due to the current interest situation.
	 In	the	cash	flow	statement,	the	net	current	assets	without	liquid	assets	decreased	by	6.5	

million CHF. This change is due mainly to the decrease in receivables of 2.4 million CHF and 
accrued income of 2.2 million CHF and the increase in deferred income of 0.6 million CHF 
and the increase in liabilities of 1.4 million CHF.

 To secure large-income projects from Japan, two currency futures transactions in the 
amount of 33.1 million Japanese Yen were completed for the expected date of payment of 
30.4.2009 and for 45 million Japanese Yen with an expected date of payment of 29.5.2009. 
The current value as of 31.12.2008 is 905,020 CHF and the non-realised loss of 22,683 CHF 
was taken into account in deferrals as of the accounting date.

5 Reserves
 As before, reserves include amounts for vacation and overtime hours of employees and a 

reserve for restructuring costs since December 2007. Reserves decreased overall by        
0.4 million CHF.

	 In	 2003,	Nagra	 took	over	 responsibility	 for	 the	Wellenberg	site	 from	 the	now	 liquidated	
company GNW for a one-off payment of 4.8 million CHF. For a period of ten years, this 
amount is to be used for site recultivation work, production of project documentation and 
final reports and payment of various fees. No expenditure of this nature was incurred dur-
ing the year and the reserve remains unchanged.

6 Payables from deliveries and services
 Payables from deliveries and services increased during 2008 by around 1.5 million CHF to 

7.2 million CHF.
 The position contains liabilities towards Members of the Cooperative in the amount of        

0.8 million CHF.
 The largest creditors are HSK, PSI, Uni Bern, the VAT administration and the FOE with a 

total of 3.5 million CHF.

7 Accrued expenses and deferred income
 Accrued expenses and deferred income increased in 2008 by around 0.6 million CHF. This 

was due to project cost contributions still to be credited to the Members of the Cooperative 
(1.4 million CHF).

 Accruals and deferrals towards third parties decreased by 0.8 million CHF to 0.5 million 
CHF.

8 Contributions of Members of the Cooperative
 The contributions of the Members of the Cooperative decreased during the year by around 

3.7 million CHF and are made up as follows:
 Contribution to administration costs of 0.6 million CHF, fees for supervision by the autho-

rities (FOE, HSK, KNS) of 4.1 million CHF (2.8 million CHF in the previous year) and contri-
butions to project costs of 27.3 million CHF (32.3 million CHF in the previous year).  

  9 Services purchased
 Services purchased contain the direct project costs. Services purchased decreased by     

3.0 million CHF to 22.0 million CHF. This amount contains fees of the regulatory authorities 
in the amount of 4.1 million CHF. 

10 Personnel costs
 Personnel costs decreased by 7.2% to 12.5 million CHF compared to the previous year. The 

numbers for the previous year contain the restructuring costs. The number of staff at the 
end of the year of 71.6 full-time positions decreased by 4.2 full-time positions compared to 
the previous year. 

11 Other operating expenditure
 This contains rents of 0.8 million CHF, computer systems of 0.4 million CHF, administration 

of 0.2 million CHF, advisory services and informatics of 0.1 million CHF each, as well as 
other operating costs of around 0.7 million CHF. 

A n n u a l a cco u n t s 2 0 0 8
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Accumulated accounts including allocations

 Increase  Status Increase Status   

 2007  31.12.2007 2008 31.12.2008 

Total performance including allocations CHF CHF CHF CHF

Swiss Confederation 1 014 599  26 007 626 906 852 26 914 478 
BKW FMB Energie AG 3 757 459  89 461 021 3 358 585 92 819 606
Kernkraftwerk Gösgen-Däniken AG  10 279 467  252 411 547 9 190 974 261 602 521
Kernkraftwerk Leibstadt AG 12 325 526  277 414 417 11 021 790 288 436 207
Nordostschweizerische Kraftwerke AG 7 738 698  195 755 019 6 919 243 202 674 262 
Contributions for project expenditure 35 115 749 841 049 630  31 397 444 872 447 074 
  
Contributions to administration costs 600 000  83 720 000 600 000 84 320 000
Contributions of the Members of the Cooperative to Nagra 35 715 749  924 769 630 31 997 444 956 767 074

Contributions of GNW -  65 265 331  - 65 265 331

Contributions of the Members of the Cooperative 35 715 749  990 034 961 31 997 444 1 022 032 405 13

Explanations in appendix page 48

Note   
 The accumulated accounts have been presented since 2007 with allocations. Compared with the previous presentation, this means that 
	income	and	expenditure	from	deliveries	and	services,	uncovered	costs	of	the	headquarters,	other	operating	income	and	changes	in	work	in	
progress are shown balanced in the general programme costs for the two repository projects. If known, the amounts are allocated on a 
programme-specific basis; otherwise the division is in accordance with the particular programme costs per year. In line with a decision 
made by the Board of Directors on 24th June 2008, the accrued costs per programme are divided among the different accounts.

 Increase  Status Accrued Increase Status

 2007 31.12.2007 costs *) 2008 31.12.2008

Total expenditure including allocations CHF CHF   CHF CHF CHF

Accrued costs L/ILW (inc. GNW) -  355 641 626 -355 641 626 - -
Geological studies  6 346 878  8 748 117 147 812 062 2 484 112 159 044 291 
Nuclear technology and safety  1 737 763  3 138 701 30 828 106  1 925 941 35 892 748
Radioactive materials 988 667  1 930 598 27 452 256  1 186 607 30 569 461
Planning of facilities 734 010  1 262 516 16 774 112  636 530 18 673 158
Non-site-related activities 3 568 414  6 632 347 68 403 218  3 139 919 78 175 484
General programme costs 5 071 692  8 849 013 46 366 443  3 795 960 59 011 416 
Fees and compensation 802 769 898 593 18 005 429  2 287 923 21 191 945
L/ILW programme 19 250 193  387 101 511 0  15 456 992 402 558 503

Accrued costs HLW -  492 815 560 -492 815 560 - - 
Geological studies 897 727  1 722 394  292 458 026 1 743 414 295 923 834
Nuclear technology and safety 1 416 304 2 280 986 44 117 758 1 838 563 48 237 307
Radioactive materials 527 324 952 416 19 481 326 641 891 21 075 633
Planning of facilities 391 815 913 508 13 322 656 536 255 14 772 419
Non-site-related activities 5 647 200 11 318 282 60 581 996 5 569 542 77 469 820
General programme costs 5 010 619 4 674 848 36 644 012 3 787 366 45 106 226 
Fees and compensation 1 974 567 4 535 456 26 209 786 1 823 421 32 568 663
HLW programme 15 865 556 519 213 450 0 15 940 452 535 153 902

Project expenditure for repository programmes 35 115 749  906 314 961  31 397 444 937 712 405 14

Administration and general project expenditure 600 000 83 720 000  600 000 84 320 000

Total expenditure for
L/ILW and HLW programmes &
administration and general project expenditure 35 715 749  990 034 961 0  31 997 444 1 022 032 405 15 

*) Allocation of accrued costs per 31.12.2005 to positions in repository programmes according to Board decision of 24th June 2008.

Explanations in appendix page 48



Bericht der Revisionsstelle an die Generalversammlung der NAGRA 
Nationale Genossenschaft für die Lagerung radioaktiver Abfälle
Wettingen

Bericht der Revisionsstelle zur Jahresrechnung
Als Revisionsstelle haben wir die beiliegende Jahresrechnung bestehend aus 
Bilanz, Betriebsrechnung, Geldflussrechnung und Anhang (Erläuterungen 
zur Bilanz, Betriebs- und Geldflussrechnung) (Seiten 41 bis 45) der NAGRA 
Nationale Genossenschaft für die Lagerung radioaktiver Abfälle für das am 
31. Dezember 2008 abgeschlossene Geschäftsjahr geprüft.

Verantwortung der Verwaltung
Die Verwaltung ist für die Aufstellung der Jahresrechnung in Übereinstim-
mung mit den gesetzlichen Vorschriften und den Statuten verantwortlich. 
 Diese Verantwortung beinhaltet die Ausgestaltung, Implementierung und Au-
frechterhaltung eines internen Kontrollsystems mit Bezug auf die Aufstel-
lung einer Jahresrechnung, die frei von wesentlichen falschen Angaben als 
Folge von Verstössen oder Irrtümern ist. Darüber hinaus ist die Verwaltung 
für die Auswahl und die Anwendung sachgemässer Rechnungslegungs-
methoden sowie die Vornahme angemessener Schätzungen verantwortlich.

Verantwortung der Revisionsstelle
Unsere Verantwortung ist es, aufgrund unserer Prüfung ein Prüfungsurteil 
über die Jahresrechnung abzugeben. Wir haben unsere Prüfung in Überein-
stimmung mit dem schweizerischen Gesetz und den Schweizer Prüfungsstan-
dards vorgenommen. Nach diesen Standards haben wir die Prüfung so zu 
planen und durchzuführen, dass wir hinreichende Sicherheit gewinnen, ob 
die Jahresrechnung frei von wesentlichen falschen Angaben ist.

Eine Prüfung beinhaltet die Durchführung von Prüfungshandlungen zur 
Erlan gung von Prüfungsnachweisen für die in der Jahresrechnung enthalte-
nen Wertansätze und sonstigen Angaben. Die Auswahl der Prüfungshandlun-
gen liegt im pflichtgemässen Ermessen des Prüfers. Dies schliesst eine 
Beurteilung der Risiken wesentlicher falscher Angaben in der Jahresrech-
nung als Folge von Verstössen oder Irrtümern ein. Bei der Beurteilung dieser 
Risiken berücksichtigt der Prüfer das interne Kontrollsystem, soweit es für 
die Aufstellung der Jahresrechnung von Bedeutung ist, um die den Umständen 
entsprechenden Prüfungshandlungen festzulegen, nicht aber um ein Prüfung-
surteil über die Wirksamkeit des internen Kontrollsystems abzugeben. Die 
Prüfung umfasst zudem die Beurteilung der Angemessenheit der angewandten 
Rechnungslegungsmethoden, der Plausibilität der vorgenommenen Schätzun-
gen sowie eine Würdigung der Gesamtdarstellung der Jahresrechnung. Wir 
sind der Auffassung, dass die von uns erlangten Prüfungsnachweise eine aus-
reichende und angemessene Grundlage für unser Prüfungsurteil bilden.

Prüfungsurteil
Nach unserer Beurteilung entspricht die Jahresrechnung für das am 31. 
Dezember 2008 abgeschlossene Geschäftsjahr dem schweizerischen Gesetz 
und den Statuten.
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The accumulated presentation of the contributions from the Members of the Cooperative and 
the application of these contributions forms the basis, at the time of waste emplacement, for any 
adjust ment payments between the Members. It also shows which work gives rise to project-related 
expenditure.

The structure of the total performance is now oriented largely to the operating accounts. Total 
 expenditure and total performance are now also presented with allocations. New is that the accrued 
costs for each programme are divided among the different accounts (see note 15).

13 Contributions of the Members of the Cooperative
 The contributions of the Members of the Cooperative towards covering project costs are 

determined based on the thermal output of the individual power plants. The contributions of 
the Members of the Cooperative in the amount of 32.0 million (35.7 million CHF in the 
 pre vious year) have to coincide with note 8 of the operating accounts. This includes the con-
tribution to administration costs in the amount of 0.6 million CHF, as well as fees passed on 
for supervision by the authorities (FOE, HSK, KNS) in the amount of 4.1 million CHF.

 The contributions of GNW include the payments by GNW for contract work for the Wellen-
berg project, which is now concluded. 

 
14 Project-related expenditure for the repository programmes
 The two repository programmes are basically structured in the same way in the accumu-

lated accounts, oriented to the most important technical tasks to be performed up to the end 
of waste management activities. If not explicitly assigned to a particular repository pro-
gramme, the following notes on the individual positions apply for both programmes.

 Project-related expenditure in 2008 amounted to around 31.4 million CHF. Of this, 15.5 mil-
lion CHF can be assigned to the L/ILW programme and 15.9 million CHF to the HLW 
 programme. 

 a) Accrued costs of the disposal projects
 The accumulated expenditure on the disposal projects was presented up till 2005 with a dif-

ferent structure which is shown here for each disposal project in one position. The allocation 
of costs accrued to date was prepared in 2008 and is shown in the column Accrued costs.

 b) Geological investigations 
 Geological investigations for identifying potential siting regions include studies in the inves-

tigation area of Northern Switzerland associated with geological disposal of high-level 
waste, as well as preparing the geological basis for a repository for low- and intermediate-
level waste. 

 c) Nuclear technology and safety
 This work includes the safety assessment of potential siting regions and laboratory investi-

gations on the repository near-field and on various backfill materials.

 d) Radioactive materials
 Expenditure associated with the certification of suitability of waste for disposal and ongoing 

documentation and inventorying of radioactive waste.

 e) Planning of facilities
 This position includes expenditure on the concepts for the surface and underground facilities 

of the deep geological repositories for both high-level and low- and intermediate-level waste.

 f) Site-independent studies
 This includes expenditure on development of methodologies, modelling and validation of 

mathematical models for safety assessment, laboratory studies, involvement in research in 
rock laboratories (Grimsel and Mont Terri) and in the research programmes of the EU. 

 g) General programme costs
 This relates to expenditure arising from programme management, cost studies and public 

relations activities.

 h) Fees and compensation
 This includes mainly the fees of the safety authorities charged to Nagra.
 
15 Total expenditure for the L/ILW and HLW repository programmes & administration and 

general project expenditure
 The total sum of the accumulated accounts, taking into account the described allocations. 

The amount should be the same as the contributions of the Members of the Cooperative 
under note 13.

A n n u a l a cco u n t s 2 0 0 8

Notes on the accumulated accounts Report of the auditors  
(available only in German)



Berichterstattung aufgrund weiterer gesetzlicher Vorschriften
Wir bestätigen, dass wir die gesetzlichen Anforderungen an die Zulassung 
gemäss Revisionsaufsichtsgesetz (RAG) und die Unabhängigkeit (Art. 906 OR 
in Verbindung mit Art. 728 OR) erfüllen und keine mit unserer Unabhängigkeit 
nicht vereinbare Sachverhalte vorliegen.

In Übereinstimmung mit Art. 906 OR in Verbindung mit Art. 728a Abs. 1 Ziff. 3 
OR und dem Schweizer Prüfungsstandard 890 bestätigen wir, dass ein gemäss 
den Vorgaben der Verwaltung ausgestaltetes internes Kontrollsystem für die 
Aufstellung der Jahresrechnung existiert.

Wir empfehlen, die vorliegende Jahresrechnung zu genehmigen.

PricewaterhouseCoopers AG
Armin Bantli Stephan Bugget
Revisionsexperte Revisionsexperte
Leitender Revisor

Zürich, 2. April 2009
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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), 
inc. 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    
PSI decommissioning waste
       

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

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

SF     1 135 6 595
Spent fuel            

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 %
(rounde

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

1 For the first time 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.

Prediction of waste volumes and inventories for deep geological disposal
For	the	purpose	of	planning	geological	repositories,	information	is	also	required	on	expected	waste	volumes.	The	total	volume	for	disposal	will	
be around 99,000 m3 of waste packaged in disposal containers (see table for details). The volumes were determined assuming a 50-year opera-
ting lifetime for the existing power plants. The volume of waste from medicine, industry and research depends on the operational planning of 
the repositories.

Radioactive waste arises largely from electricity production in the five Swiss nuclear power plants. Applications of radioactive materials in 
the areas of medicine, industry and research also generate waste (MIR waste).

Waste volumes at the end of 2008
Nagra maintains a centralised databank of waste packages on behalf of the waste producers. The following table shows the volumes and 
activities as of the end of 2008 for waste prepared for deep disposal. The table does not contain pre-conditioned raw waste and waste 
 packaged, for example, for treatment in the ZWILAG plasma furnace.

Conditioned waste
(31st December 2008, rounded) Volume (m3) Activity (Bq) 

Nuclear power plants 3 298 1.1 · 1015

ZWILAG 1 238 3.1 · 1018 
       

Federal Government interim storage facility   1 394 7.0 · 1015

(waste from medicine, industry and research)     

       

The ZWILAG waste is waste packages delivered to the facility by the nuclear power plants, waste packages from the plasma furnace and moulds 
with vitrified high-level waste from reprocessing.
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54 55Internet addresses

Nagra
National Cooperative for the 
Disposal of Radioactive Waste
www.nagra.ch

ENSI
Swiss Federal Nuclear Safety 
Inspectorate
www.ensi.ch 

Entsorgungsfonds (FOE)
Waste management fund
www.entsorgungsfonds.ch

FMT
Mont Terri Rock Laboratory
www.mont-terri.ch

FOE
Federal Office of Energy 
www.bfe.admin.ch

GTS
Grimsel Test Site
www.grimsel.com

IAEA
International Atomic Energy Agency
www.iaea.org

ITC
International Training Centre, 
School of Underground Waste 
Storage and Disposal
www.itc-school.org

Kernenergie-Internetportal
www.kernenergie.ch

KNS
Federal Commission for Nuclear 
Safety 
www.bfe.admin.ch/kns

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

NEA
Nuclear Energy Agency
www.nea.fr 

PSI
Paul Scherrer Institute
www.psi.ch

Radioaktive Abfälle (FOE)
Radioactive waste information
www.radioaktiveabfaelle.ch

Stilllegungsfonds (FOE)
Decommissioning fund
www.stilllegungsfonds.ch

Swissnuclear
Fachgruppe Kernenergie der 
Swisselectric
www.swissnuclear.ch

ZWILAG
Interim storage facility, Würenlingen
www.zwilag.ch

Publications in 2008

Nagra Technical Reports (NTBs)

The NTBs listed here are available in 
printed form or on CD. They can also be 
downloaded free of charge from Nagra’s 
website. A complete list of all NTBs 
published to date (including prices for 
printed reports or CDs) can be obtained 
from Nagra or downloaded from the 
website. NTBs are available only in the 
language of the title. 

NTB 08-12
”Corrosion of carbon steel under anaerobic 
conditions in a repository for SF and HLW in 
Opalinus Clay”; October 2008.

NTB 08-07
”Effects of post-disposal gas generation in 
a repository for low- and intermediate-level 
waste sited in the Opalinus Clay of Northern 
Switzerland”; October 2008.

NTB 08-06 
”Modellhaftes Inventar für radioaktive 
Materialien MIRAM 08”; July 2008.

NTB 08-05 
”Vorschlag geologischer Standortgebiete 
für das SMA- und das HAA-Lager. Begrün-
dung der Abfallzuteilung, der Barrieren-
systeme und der Anforderungen an die 
Geologie: Bericht zur Sicherheit und 
Machbarkeit”; October 2008.

NTB 08-04
”Vorschlag geologischer Standortgebiete 
für das SMA- und das HAA-Lager.
Geologische Grundlagen”; October 2008.

NTB 08-03 
”Vorschlag geologischer Standortgebiete 
für das SMA- und das HAA-Lager. Darle-
gung der Anforderungen, des Vorgehens 
und der Ergebnisse”; October 2008.

NTB 08-02
”Bericht zum Umgang mit den Empfehlungen 
in den Gutachten und Stellungnahmen zum 
Entsorgungsnachweis”; October 2008.

NTB 08-01
”Entsorgungsprogramm 2008 der Entsor-
gungspflichtigen”; October 2008 (Waste 
Management Programme 2008; an English 
version of this report is currently in 
preparation).

NTB 07-01 
”Grimsel Test Site – Investigation Phase IV: 
Borehole Sealing”; P. Blümling and 
J. Adams; April 2008.

Print products for the general public

Four brochures were produced in autumn 
2008 to accompany the announcement of 
the potential siting regions. These can be 
ordered online from Nagra or downloaded 
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from the website. The brochures are 
available in German (partly in French and 
Italian) and deal with the following topics: 
•	 Radioactive	waste:	Where	from,	how	

much and where to?
•	 Time	to	act:	Radioactive	waste	manage-

ment affects us all
•	 Siting	regions	for	deep	geological	reposi-

tories: Why here?
•	 Waste	management	programme	and	

siting regions for deep geological 
repositories (overview)

There were also three issues of “nagra 
info” in 2008. This publication provides 
information on current issues in the waste 
management programme and can be 
subscribed to free of cost. It can also be 
downloaded from the Nagra website or 
subscribed to in electronic form (e-info).

Internet and DVDs

Nagra’s website www.nagra.ch was 
relaunched in 2008 with a completely new 
design. It came online at the same time as 
the announcement of the potential siting 
regions. The website is available in 
German, French and English and is now 
more interactive, with a wider selection of 
films and animations.

In autumn, a DVD entitled “Die Lösung” 
(The Solution) containing several short 
features on the topic of radioactive waste 
management was released. The main film 
follows a journalist researching a case of 
radioactive waste being found in a conven-
tional waste recycling plant. The DVD also 
has short features with factual background 
information, including interviews with 
Nagra staff. These films are also available 
on the website.

A DVD was also produced on the Mont Terri 
Rock Laboratory. Several short clips give 
an overview of the facility, an explanation of 
its importance for Nagra and a tour of 
individual experiments. 

Glossary
Andra
Agence nationale pour la gestion des 
déchets radioactifs, France.

ATW
Alpha-toxic waste.

BGS
British Geological Survey.

BMU
Federal Ministry for the Environment, Nature 
Conservation and Nuclear Safety, Germany.

BNFL
British Nuclear Fuels.

CERN
European Organization for Nuclear Research.

CIEMAT
Centro de Investigaciones Energéticas 
Medioambientales Tecnologicas, Spain.

CKW
Centralschweizerische Kraftwerke AG, 
Lucerne.

CRIEPI
Central Research Institute of Electric Power 
Industry, Japan.

CSIRO
Commonwealth Scientific and Industrial 
Research Organisation, Australia.

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

EDRAM
International Association for the Environmen-
tally Safe Disposal of Radioactive Materials.

ENRESA
Empresa Nacional de Residuos Radiactivos, 
Spain.

ENSI
Swiss Federal Nuclear Safety Inspectorate.

EU
European Union.

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

FOE
Federal Office of Energy, under DETEC 
(Switzerland).

FOEN
Federal Office for the Environment.

FOPH (BAG)
Federal Office of Public Health. Under EDI.

FOSD
Federal Office of Spatial Development.

FZK/INE
Karlsruhe Research Centre/Institute for 
Nuclear Waste Management.

GRS
Gesellschaft für Anlagen- und Reaktorsi-
cherheit (Germany).

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

HLW
Vitrified high-level waste from reprocessing.

HSK
Swiss Federal Nuclear Safety Inspectorate 
(Villigen), replaced at the beginning of 2009 
by ENSI.

IAEA
International Atomic Energy Agency, Vienna.

ICRP
International Commission on Radiological 
Protection, Stockholm.

IEA
International Energy Agency, Paris.

ILW
Long-lived intermediate-level waste.

ITC
International Training Centre, School of 
Underground Waste Storage and Disposal, 
Innertkirchen (Canton Bern).

JAEA
Japan Atomic Energy Agency.

JNFL
Japan Nuclear Fuel Limited.

KAERI
Korea Atomic Energy Research Institute.

KNE
Commission for Nuclear Waste Management.

KNS
Commission for Nuclear Safety.

LES
Waste Management Laboratory, PSI.

L/ILW
Low- and intermediate-level waste.

MIR
Radioactive waste from medicine, industry 
and research.

MIRAM
Model Inventory of Radioactive Materials.

NDA
Nuclear Decommissioning Authority, United 
Kingdom.

NEA
Nuclear Energy Agency of the OECD, Paris.

Nirex
United Kingdom Nuclear Industry Radioac-
tive Waste Executive (now part of the NDA).

NOK
Nordostschweizerische Kraftwerke AG, 
Baden.

NPP
Nuclear power plant.

NTB
Nagra Technical Report. Series of scientific 
publications.

NUMO
Nuclear Waste Management Organization of 
Japan.

NWMO
Nuclear Waste Management Organization, 
Canada.

Obayashi
Obayashi Corporation, Japan.

OECD
Organisation for Economic Cooperation and 
Development.

OPG
Ontario Power Generation, Canada.

PSI
Paul Scherrer Institute, Villigen, Canton 
Aargau.

RATA
Radioactive Waste Management Agency, 
Lithuania.

RWMC
Radioactive Waste Management Funding and 
Research Center, Japan.

SF
Spent fuel.

SKB
Svensk Kärnbränslehantering, Sweden.

Swisstopo
Federal Office of Topography, Mont Terri 
project manager from 2006.

ZWILAG
Centralised interim storage facility of the 
Swiss nuclear power plants for all categories 
of waste (Würenlingen, Canton Aargau).



Impressum

Editor
Dr. Meinrad Ammann (Nagra)

Translation
Linda McKinley

Layout 
Alice Hellenbrandt (Nagra)

Photographs
Federal Office of Energy (FOE)
(page 5, 17)

Comet, Weisslingen
(page 2, 6, 8, 21, 24, 26)

Nagra
(page 12, 17, 24, 29, 32)

PSI
(page 21)

M. Scherrer, Zürich
(page 4, 35)

R. Tanner, Weisslingen
(page 3)

w-4, Wettingen
(page 17)

Printed by
buag, Baden-Dättwil




