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FOREWORD

Thomas Ernst, Chief Executive Officer

At the beginning of 2015 we presented our siting 
proposals for Stage 2 of the Sectoral Plan process 
at a national media conference hosted by the Swiss 
Federal Office of Energy. From Nagra’s point of 
view, the siting regions Jura Ost and Zürich Nordost 
should be investigated further in Stage 3; the other 
four siting regions should be placed in reserve as 
they show clear disadvantages in terms of safety. 
The extensive documentation supporting our pro-
posals is currently undergoing a detailed review by 
the relevant authorities and commissions.

We do not yet know where these reviews will lead. 
The focus of the discussions is on the Nördlich 
Lägern siting region, which Nagra proposed to 
place in reserve because of the depth of the dis-
posal zone. In the opinion of ENSI and the Cantons, 
the rock mechanical data submitted to support 
this decision relating to maximum disposal depth 
were not sufficiently transparent. The call for fur-
ther information by the authorities will be ad-
dressed in the first half of 2016. For me as an engi-
neer, it is clear that a repository should not be 
constructed at great depth in the Opalinus Clay 
when there are no compelling reasons for this and 
good alternatives exist.

Field investigations began in 2015 with a view to 
site selection in Stage 3. The 3D seismic cam-
paigns in Jura Ost and Zürich Nordost have al-
ready been completed and investigations in 
Nördlich Lägern are planned for winter 2016/17. 
Preparations for the applications for borehole 
permits are also underway for the first two re-
gions; these will be submitted in 2016. 

Nagra was also reorganised at the beginning of 
2016 in preparation for the tasks that will face us in 
Stage 3. We would like to thank the members of 
the Cooperative for giving us the green light for ex-
panding our workforce in the coming months. In 
the difficult economic conditions currently sur-
rounding the electricity branch, this is a clear rec-
ognition of the importance of nuclear waste man-
agement in our country. Last but not least, I would 
like to thank all the Nagra employees for their val-
uable work in this cross-generational project that 
will continue to challenge us in the coming years. 

Dr. Thomas Ernst

Corina Eichenberger, President of the Board of 
Directors

The safe management of radioactive waste is an 
important national task, even if it is somewhat un-
popular! The way chosen by Switzerland, with the 
Sectoral Plan approach for site selection, is chal-
lenging for all those involved. However, the pro-
cess is seen internationally as being exemplary, 
with wide participation of the public, responsible 
authorities and organisations from the siting re-
gions, clearly defined tasks of the actors in the 
process and the transparent, systematic and step-
wise approach. 

We can look back on an eventful year: Of the six 
siting regions originally identified in Stage 1 of the 
site selection process, in January Nagra proposed 
Jura Ost and Zürich Nordost for further investiga-
tion in Stage 3. This was a courageous decision, 
but I am convinced it was the correct one in view of 
the primacy of safety in site selection. If a region 
has clear disadvantages in terms of safety and this 
will not change with further investigation, it makes 
no sense to carry the region forward in the pro-
cess. The independent safety authorities, in par-
ticular ENSI, are currently reviewing the technical 
background supporting Nagra’s proposal. We will 
know in around one year whether or not they have 
come to the same conclusion.

In parallel, the regional conferences showed great 
commitment in carrying out their work. By the end 
of the year, five of the six regions had delivered 
their final reports on Stage 2 of the Sectoral Plan 
process. The members of the regional conferences 
worked intensively to deal with the large  volume  
of documentation involved. For me, this demon-
strates that, even when it comes to solving unpop-
ular problems, our sense of social responsibility is 
still intact when the interests of the whole of Swit-
zerland are at stake. I would like to thank everyone 
involved for their efforts and positive collaboration.

My thanks also go to the members of the Board of 
Directors for their cooperation, as well as to the 
Executive Board and all Nagra employees for their 
commitment and competence in working towards 
safe waste disposal.

Corina Eichenberger
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NAGRA’S CODE OF CONDUCT

NAGRA’S CODE OF CONDUCT

The Code of Conduct provides the framework that 
shapes the behaviour of Nagra as an organisation 
and that of its employees both internally and exter-
nally. It is underpinned by the fundamental values of 
credibility, responsibility, transparency and profes-
sionalism. The Code is reviewed regularly in terms 
of its effectiveness and relevance and is modified if 
necessary. To this end, Nagra’s employees met in 
October 2015 for a one-day workshop. The discus-
sions revolved around questions of cooperation and 
developing the organisational structure of Nagra 
with a view to Stage 3 of the Sectoral Plan process.
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Highlights of the year

JANUARY Nagra’s siting proposals are announced 
at a media conference hosted by the Swiss Federal 
Office of Energy (SFOE): The siting regions Jura 
Ost and Zürich Nordost are to undergo further in-
vestigation in Stage 3. In Nagra’s view, the regions 
Südranden, Nördlich Lägern, Jura-Südfuss and 
Wellenberg should be placed in reserve.

MARCH The Full-Scale Emplacement Experiment 
at the Mont Terri Rock Laboratory is sealed. One of 
the aims of the experiment is to investigate the 
 effects of heat on the bentonite backfill material 
and the surrounding Opalinus Clay rock.

MAY 18 years after the start of the FEBEX experi-
ment (Full-Scale Engineered Barriers Experi-
ment), the last test container is excavated by a 
team of scientists at Nagra’s Grimsel Test Site. 
FEBEX is a 1:1 demonstration experiment of the 
emplacement technology for high-level waste.

SEPTEMBER On 9th September, the Swiss Fede ral 
Nuclear Safety Inspectorate (ENSI) announces at a 
media conference held by the SFOE that Nagra has 
to provide further technical documentation sup-
porting its proposals for Stage 3 of the Secto ral 
Plan process.

OCTOBER Seismic measurements begin in the 
Jura Ost siting region on 1st October in the 
 Mandach-Villigen area. The measurements are 
part of the safety investigations within the frame-
work of the Sectoral Plan process. 

OCTOBER The new Nagra exhibition “Journey 
through time to a deep repository” is premiered at 
the autumn trade fair in Schaffhausen. The exhibi-
tion is divided into three main elements: a virtual 
experience section with a journey through time to 
a future repository using novel Oculus technology, 
an information section with interesting exhibits 
and a dialogue section for discussions and ex-
change of views with the public. 

23rd March: The FE Experiment is sealed and the 
monitoring phase begins.

30th January: Nagra presents its siting proposals at a 
media conference held by the SFOE.

26th May: The last test container of the FEBEX 
experiment is excavated after 18 years.
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HIGHLIGHTS OF THE YEAR

21st October: The new exhibition “Journey through time to a 
deep repository” is presented to the public for the first time.

30th November: The new portal for schools and young 
people offers useful and interesting information on the 
disposal of radioactive waste.

NOVEMBER Nagra presents its new interactive 
portal for schools and adolescents. Here, teach-
ers and young people can find school lessons, 
 information material for making presentations, 
 images and videos. A notice board for posting 
comments, questions or photos complements the 
wide range of materials available. The app “Ent-
sorgungErleben” (Experiencing Waste Manage-
ment) provides access to the portal.

NOVEMBER Preparations start for the supple-
mentary 3D seismic campaign in Zürich Nordost. 
The first step is to  inform all the affected land-
owners. The investigations will start in the region 
in February 2016.

DECEMBER Preparing the additional documenta-
tion requested by ENSI on the safety indicator 
‘depth with respect to engineering feasibility’ will 
take around half a year. Nagra will submit the doc-
umentation to the authorities in the middle of 2016 
and the material will also be openly published. To 
be prepared for all eventualities and avoid possi-
ble delays, Nagra has already started planning an 
investigation programme for the Nördlich Lägern 
region. This includes an exploration concept for 
Stage 3 and planning of 3D seismic measurements 
and potential locations for deep boreholes.

DECEMBER Nagra is preparing itself for the chal-
lenges of Stage 3 of the Sectoral Plan process with 
an organisational development. Due to increased 
requirements, during the next two years Nagra 
will increase its current staffing  level of 91 full-
time positions by around 20 percent.

1st October: Seismic measurements begin in the 
Bözberg area of the Jura Ost region.
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Swiss Parliament building in Bern
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OUR MANDATE

Our mandate

Deep geological disposal of radioactive waste is a 
technically and societally challenging task. Nagra 
approaches its mandate with the necessary  respect 
and a sense of responsibility for cross- generational 
protection of man and the environment. 

According to the nuclear energy legislation, the 
polluter pays principle applies to the management 
of radioactive waste. The Cantons are the main 
shareholders in the electricity utilities that oper-
ate the nuclear power plants; this means that not 
only the power plants, Nagra and the Federal 
 Government but also the Cantons are responsible 
for waste management. 

Radioactive waste arises from the operation and 
later decommissioning of the nuclear power plants 
and from a range of applications in the fields of 
medicine, industry and research (MIR waste).

Nagra was set up in 1972 by the Swiss waste pro-
ducers and given the mandate of developing and 
implementing safe, sustainable solutions for the 
disposal of the waste. The members of the Nagra 
Cooperative are the nuclear power plant opera-
tors, the Zwilag interim storage facility and the 
Swiss Confederation (responsible for MIR waste).

Nagra is responsible within the defined legal 
framework for planning, constructing and operat-
ing deep geological repositories. This task of 
 national significance includes selecting suitable 
sites in line with the Sectoral Plan for Deep Geo-
logical Repositories, which is under the lead of the 
SFOE. Nagra prepares siting proposals that are 
then reviewed by the responsible authorities and 
commissions. This is followed by a broad consul-
tation phase before the Federal Council makes a 
decision. Nagra also submits the licence applica-
tions for the planned repositories: one for low- and 
intermediate-level waste (L/ILW) and one for 
spent fuel, high-level and long-lived interme diate-
level waste (SF/HLW/long-lived ILW), or a com-
bined repository for both categories. 

Nagra also maintains inventories of radioactive 
materials and advises the waste producers on 
conditioning of the waste into a form suitable for 

disposal. A wide-ranging research and develop-
ment programme has also been underway since 
the seventies. In this context, Nagra works closely 
with the Paul Scherrer Institute (PSI, Villigen) and 
various universities and technical institutes both 
in Switzerland and abroad.

OUR ACTIVITIES

• Collaborating with the authorities and the siting 
regions within the framework set by the Sectoral 
Plan process

• Characterisation and inventorying of radioactive 
materials as the basis for planning repository 
projects; checking waste specifications as part of 
official waste clearance procedures and as a 
service to the members of the Nagra Cooperative

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

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

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

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

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

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

• Providing expert services to third parties
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Working on the GAST experiment at the 
 Grimsel Test Site
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WORK DEVELOPMENTS 

Work developments

Legislation and authorities
The Swiss Federal Nuclear Safety Inspectorate 
(ENSI) is the national regulatory body with respon-
sibility for the safety and security of the Swiss 
 nuclear installations. In this capacity, it monitors 
Nagra’s siting investigations for the deep geologi-
cal repositories and will supervise the later con-
struction and operation of the facilities. The Ex-
pert Group on Nuclear Waste Disposal (EGT) was 
set up by ENSI to provide support to the regulator 
on engineering and geological aspects of deep geo-
logical disposal. The EGT also has responsibility 
for certain tasks within the framework of the Sec-
toral Plan process.

The Federal Nuclear Safety Commission (NSC) 
 advises the Federal Council, the Department of 
the Environment, Traffic, Energy and Communica-
tions (DETEC) and ENSI on questions of safety of 
nuclear facilities. The Nuclear Waste Management 
Advisory Board (Beirat Entsorgung) was set up by 
DETEC to advise the Department on the imple-
mentation of the repository site selection process 
and is able to offer an outside perspective thanks 
to its indepen dent status and its position as a na-
tional advisory board. 

Decommissioning and Waste Disposal Funds
The Waste Disposal Fund secures the financing of 
disposal of operational waste and spent fuel as-
semblies following the shutdown of the nuclear 
power plants and of reprocessing waste. The 
 Decommissioning Fund covers the financing of the 
decommissioning and dismantling of the nuclear 
facilities at the end of their operational lifetime 
and disposal of the resulting waste. The two Funds 
are fed by contributions by the owners of the nu-
clear facilities and are supervised by the Federal 
Government. At the end of 2015, the accumulated 
capital in the Waste Disposal Fund was around 
CHF 4.2 billion; the figure for the Decommission-
ing Fund was around CHF 2.0 billion. More detailed 
 information can be found on the website www.
stenfo.ch (some material is also available in Eng-
lish on the SFOE website). The cost estimates for 
deep geological disposal that serve as the basis 
for calculating the contributions to the Waste Dis-
posal Fund were updated by Nagra during 2011. 

The Federal Council decided in 2015 to further 
 revise the Ordinance on the Decommissioning and 
Waste Disposal Funds. The revision relates to 
 various aspects of good governance and applies in 
particular to the regulations for preparing the cost 
studies. The Federal Council had already made a 
first revision to the Ordinance that entered into 
force on 1st January 2015. In this first amendment, 
the basis for calculating the contributions made by 
the power plant operators to the two Funds was 
modified and a 30 % ‘safety’ surcharge on the 
 calculated costs was introduced. The revised Ordi-
nance entered into force on 1st January 2016, 
 ensuring that the new provisions will be in effect 
for the 2016 cost study. 

LEGAL FRAMEWORK

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

The following principles apply:
• Radioactive materials should be handled in such a 

way as to minimise waste production.
• Radioactive waste must be disposed of in a way 

that ensures the permanent protection of humans 
and the environment.

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

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

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

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

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

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

• The costs of decommissioning and waste disposal 
are covered by funds into which the operators of 
nuclear facilities pay annual contributions; the 
funds are supervised by the Federal Government. 
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The Waste Management Programme – a frame-
work for long-term planning 
The Nuclear Energy Act and Ordinance require the 
waste producers to prepare a Waste Management 
Programme for all types of waste arising in Swit-
zerland and to update this every five years. The 
Programme documents the general procedure for 
realising safe repositories up to the time of repos-
itory closure and indicates what decisions are to 
be made and when, what information they are 
based on and how the information is acquired. The 
decisions are made as part of the ongoing site se-
lection process according to the Sectoral Plan and 
in the later licensing procedures.

Nagra submitted the first Waste Management 
Programme to the authorities for review in 2008. It 
was approved by the Federal Council in 2013 fol-
lowing a broad open consultation phase. In 2016, 
the next Waste Management Programme will be 
submitted to the authorities simultaneously with 
the cost study and the RD&D programme (see 
text-box below); all these documents will then be 
updated every five years.

Sectoral Plan for Deep Geological Repositories 
Article 5 of the Nuclear Energy Ordinance requires 
the objectives and criteria for the deep geological 
disposal of radioactive waste to be specified by the 

Federal Government in a Sectoral Plan. The 
 Federal Council approved the conceptual part of 
the Sectoral Plan for Deep Geological Reposito-
ries, which regulates the site selection process, 
on 2nd April 2008. The technical feasibility and 
safety of geological disposal had already been 
confirmed with the approval by the Federal Coun-
cil of the high-level waste "Entsorgungsnachweis" 
feasibility study in June 2006 (the feasibility of safe 
disposal of low- and intermediate-level waste was 
recognised in 1988). 

The Sectoral Plan approach (see Figure below) 
 attaches great importance to the requirement for 
transparent information and participation of the 
affected parties. The authorities and the public in 
the siting regions and in neighbouring foreign 
countries, as well as interested domestic and 
 foreign organisations, may participate in the pro-
cess, which ends with a decision of the Federal 
Council and Parliament on the general licences for 
the repositories. Their decision is then subject to 
an optional national referendum.

Stages, responsibilities and interactions in the 
Sectoral Plan for Deep Geological Repositories 
(Figure from the SFOE)

REVIEWING THE COSTS OF DEEP GEOLOGICAL 
DISPOSAL/SUBMITTING THE WASTE MANAGEMENT 
PROGRAMME

Preparations continued in 2015 for reviewing the costs 
of the deep geological repositories (2016 cost study) 
 according to the requirements specified by the Com-
mission of the Decommissioning and Waste Disposal 
Funds. The work is coordinated closely with the project 
management team at swissnuclear. The Waste Man-
agement Programme has been coupled to the RD&D 
plan for the first time and the documentation for the 
three projects will be submitted together at the end of 
2016.

Political and legal framework 

Sectoral plan for deep geological 
repositories 

Site selection procedure

Stage 1
Selection of geological

siting regions

General licence procedure 

P
ub

lic

Cantonal
structure plansStage 2

Selection of at least
2 potential sites

Stage 3
Site selection

Start of general
licence procedure
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WORK DEVELOPMENTS 

Inventory of radioactive materials

The centralised inventory of existing radioactive 
waste maintained by Nagra was updated to include 
the waste produced in 2015. The radiological in-
ventory of primarily activated metallic wastes was 
updated based on a comprehensive measurement 
programme of material components for applied 
activation calculations. The “Model Inventory of 
Radioactive Materials MIRAM 14” records all 
waste that has already been produced and will be 
produced in the future from the nuclear power 
plants and from medicine, industry and research. 
The reference scenario used to date is based on 
methods for waste treatment and conditioning that 
have been evaluated positively by Nagra and 
cleared for use by ENSI. Additional scenarios with 
alternative treatment methods for metallic and 
 organic wastes and the use of material from de-
commissioning of the NPPs to fill waste packages 
were also implemented.

The safety analyses for a deep geological reposi-
tory also include investigations of the possibility of 
gas production from organic waste. A long-term 
test was initiated to expand the database (see text-
box right). This involved exposing several contain-
ers with inactive, simulated organic waste to the 
conditions expected in a deep repository. Follow-
ing calibration of the sensors and a series of back-
ground measurements, measurements of poten-
tial gas production will be made in the coming 
years. 

Waste volume and transport volume frameworks 
were prepared for calculating the resulting costs 
for the upcoming 2016 cost study. Activation calcu-
lations were carried out for the waste expected to 
arise from the decommissioning of the power 
plants and the resulting radiological inventories 
were used for optimising the packaging of the 
waste in disposal containers. Plans for new con-
tainer concepts were already prepared in the pre-
vious year and a development project was initiated 
with the aim of having them available by the time 
the Mühleberg power plant is decommissioned at 
the latest. 

For the return of reprocessing waste from France 
and the United Kingdom, quality assurances and 

consistency checks of the delivered accompanying 
documentation were carried out and the data were 
integrated into the centralised waste inventory. 
The work being carried out together with PSI on 
quality control of waste products from the power 
plants, PSI and Zwilag once again ran success-
fully. The requirements in the ENSI Guideline B05 
on the conditioning of waste were fulfilled without 
exception and led to clearance of procedures by 
ENSI. As part of the procedure for certifying waste 
as suitable for disposal, Nagra checked wastes 
from the power plants and PSI regarding their 
suitability for later emplacement in a repository. 

RESEARCHING THE DEGRADATION OF ORGANIC WASTES
Mario Stein, Project Manager Radioactive Materials

The chemist Mario Stein has been working for Nagra for 
 almost three years. He is responsible for inventorying and 
characterising radioactive materials, as well as for predict-
ing future waste volumes. He is also leading an experiment 
investigating the production of gas from the degradation of 
organic wastes that started at Zwilag in September 2015. 
The chemist is looking at the degradation of ion-exchange 
resins and other organic materials that will be disposed of in 
a repository in the future. Ion-exchange resins are used in 

the power plants to clean various water circuits. Once these resins are spent, they 
are conditioned as radioactive waste.

The wastes being investigated are contained in five drums with gas-tight seals. 
The drums are heated slightly to create favourable conditions for microbial deg-
radation of the waste substances. “We still know relatively little about whether 
and how quickly the organic wastes are degraded to produce gas”, explains Stein. 
Gas formation from the degradation of organic and particularly metallic wastes is 
important for the repository for low- and intermediate-level waste. The gas can be 
removed into the surrounding rock without damaging the safety barriers.

Sensors are used to make continuous measurements of temperature, pressure 
and the content of carbon dioxide, methane and oxygen in the gas phase in the 
drums. Mario Stein can access these data remotely at all times for analysis. Gas 
samples are regularly taken directly from the drums and a detailed analysis 
 carried out of the gas components such as hydrogen. “What I particularly enjoy 
about my work is that it involves different disciplines such as chemistry, microbi-
ology and physics”, he explains.
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CLEAR RULES FOR SITE SELECTION

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

Sectoral Plan process

From how to where
The fundamental technical question of how to 
safely dispose of all types of radioactive waste 
arising in Switzerland has already been answered. 
The feasibility demonstration for low- and inter-
mediate-level waste (L/ILW) was approved by the 
authorities in 1988 and, in 2006, the Federal Coun-
cil approved the demonstration of disposal feasi-
bility (Entsorgungsnachweis project) for high- level 
waste (HLW). The question of where the reposito-
ries for HLW and L/ILW can be constructed is being 
clarified within the framework of the Sectoral Plan 
for Deep Geological Repositories. Safety always 
has the highest priority in the search for sites. 

Parliament
Federal
Council
DETEC

Waste
producers

Nagra
ENSI
EGT

NSC
Cantons

Communities

Neighbouring
countries

Siting regions*

Organisations

PublicSFOE
FOSD/FOEN

 Because of its transparent, systematic approach 
and the extensive rights of participation of a wide 
range of stakeholders, the Swiss site selection 
process is also considered to be exemplary by 
 other countries with nuclear programmes.

Federal Government lead – siting proposals by 
Nagra – independent supervision
The Sectoral Plan process consists of three stages 
and is led by the Swiss Federal Office of Energy 
(SFOE). The process is supported by a large num-
ber of advisory bodies and involves the siting Can-
tons and communities, neighbouring countries, 
interested organisations and associations, politi-
cal parties and the public (see Figure below). 
 Nagra is responsible for preparing the scientific 
and technical background, proposing geological 
siting regions and sites. At the end of Stage 3, 
 Nagra also submits the general licence applica-
tions for the  repositories. The Federal Nuclear 
Safety Inspectorate (ENSI) reviews Nagra's pro-
posals from the viewpoint of safety and technical 
feasibility, for which it relies partly on the support 
of external  experts. Each stage includes broad 
consultation and participatory phases, after 
which the responsible authorities and the Federal 
Council conduct an overall assessment of the 
 situation.

*The regional conferences represent the siting regions.

Actors in the site selection process
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WORK DEVELOPMENTS 

Stage 1 complete 
The first stage of the Sectoral Plan process lasted 
from 2008 to November 2011. Starting with the 
whole of Switzerland, Nagra applied a systematic 
site selection process based on the safety criteria 
and the narrowing-down steps prescribed in the 
conceptual part of the Plan. This resulted in three 
potential geological siting regions for the high- 
level waste (HLW) repository and six (overlap with  
the three HLW regions) for the low- and intermedi-
ate-level waste (L/ILW) repository. Nagra’s pro-
posals were subjected to a rigorous safety- based 
review by different authorities and technical bod-
ies, who all agreed that the six geological siting 
regions should be carried forward for further in-
vestigation in Stage 2 of the process.
 
Two objectives for Nagra in Stage 2
One of the tasks to be carried out by Nagra in Stage 
2 was to designate at least one siting area in each 
of the six siting regions for the repository surface 
facility. This work was carried out in close cooper-
ation with the regional conferences. Nagra also 
had to propose at least two siting regions each for 
the HLW and L/ILW repositories for more detailed 
 investigation in Stage 3. 

Surface facilities – intensive participation in the 
siting regions 
In contrast with the underground facilities of a re-
pository, the safety of the surface facility depends 
primarily on the layout and design of the facility 
itself rather than on the site. The element of flexi-
bility in selecting the siting area for the surface 
facility is used within the context of regional par-
ticipation to take the needs and wishes of the 
 region into consideration. 

At the beginning of 2012, Nagra submitted propos-
als for siting areas for the surface facilities of the 
deep geological repositories. The surface facility 
working groups of the regional conferences then 
prepared the background for the discussion and 
evaluation of the proposals. Some of the regional 
conferences also took advantage of the possibility 
to make their own proposals or requested Nagra 
to consider alternatives. 

The siting Cantons also entered the discussion in 
2012. They attached greater weight to protection of 
groundwater reserves compared to the use of for-
ested land and aspects of site development and 
access. Nagra was requested to propose potential 
siting areas based on a harmonised set of criteria 
prepared by the responsible cantonal authorities. 
Once these had been evaluated, the regional con-
ferences decided whether Nagra should make 
 further proposals for these siting areas. 

The spectrum of the responses from the regional 
conferences to the proposals for siting areas for 
the surface facilities varied widely. In one region, 
for example, it was decided that one of the siting 
areas had the most advantages and the least dis-
advantages and it was recommended to focus on 
this area for the next steps in the selection pro-
cess. In another region, the conclusion was that all 
of the siting areas proposed by Nagra were unsuit-
able to a greater or lesser extent.

MAINTAINING DIALOGUE WITH THE PUBLIC
Armin Murer, Deputy Division Head Collaboration Sectoral Plan & Public Outreach

“The past few months have seen numerous discussions with 
local communities and landowners on possible locations for 
the exploratory boreholes planned for Stage 3”, explains 
Armin Murer, who has been working in the field of nuclear 
waste management since 1998, firstly as project manager 
and director of the former Cooperative for Nuclear Waste 
Management Wellenberg (GNW). GNW was set up to con-
struct an exploratory drift and – provided the exploration 
 results were positive – a repository for low- and intermediate- 

level waste at the Wellenberg site. Armin Murer became head of public relations 
at Nagra in 2003. 

“It is fundamentally important that we recognise the concerns of the public and 
take them seriously”, he emphasises. Sometimes this simply means listening to 
what is important to others without interrupting or discussing. Together with oth-
er  Nagra employees, Armin Murer is in close contact with representatives of the 
regional conferences and local communities, as well as with the cantonal 
 authorities. 

At events such as trade fairs and during tours of the rock laboratories, it is also 
important for him to seek dialogue with visitors. “People who are well informed 
can form their own well founded opinions”, he believes.
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The responses of the regional conferences formed 
the basis in each case for taking into account, as 
far as possible, the concerns of the  regions 
 regarding the designation of a siting area for the 
surface facility (see Figure right). Based on this, 
Nagra identified the siting areas and documented 
these in planning studies. These studies were pre-
sented to the full regional conferences between 
September 2013 and May 2014 and were also pub-
lished openly. They form part of the proposals of 
Nagra for Stage 2. With a view to a potential gene-
ral licence application in Stage 3, they provide 
 input for the socio-economic-ecological impact 
studies and for the preliminary investigations for 
the Environmental Impact Assessment (including 
specification).

Proposals for Stage 3 
Deciding which geological siting regions are to be 
proposed for Stage 3 is a scientific/technical issue. 
The long-term safety of a repository is determined 
by the geology of the selected site. The core of the 
decision is a safety-based comparison that con-
siders the geological properties of the regions. 
This is complemented by an engineering risk anal-
ysis of the underground access structures of the 
repository.

Detailed investigations in Stage 2 …
With a view to carrying out the safety-based com-
parison, Nagra already began in Stage 1 to im-
prove its understanding of the properties of the 
host rocks and the geological situation in the siting 
regions. ENSI reviewed the proposed investigation 
programme and, in 2011, came to the conclusion 
that the required knowledge base could be 
achieved if 41 requirements formulated by ENSI 
for additional investigations in Stage 2 were met 
before submission of the documentation for Stage 
2 by Nagra. Exploratory boreholes that require a 
permit will be required only in Stage 3. At the 
 request of the siting Cantons and the NSC, Nagra 
also decided to bring forward the 2D seismic 
measurements planned for the regions Südranden, 
Nördlich Lägern, Jura Ost and Jura-Südfuss. 
These measurements were completed in March 
2012. 

IMPACTS ON THE ECONOMY, ENVIRONMENT AND 
SOCIETY

A series of investigations are carried out in Stage 2 into 
the socio-economic-ecological impacts of a repository. 
The SFOE prepares a study on the impacts of a reposi-
tory on the economy, environment and society in all 
the siting regions. The method used for this was 
 approved by the Federal Council in its decision on 
Stage 1. The impacts have to be identified as early and 
as objectively as possible with a view to counteracting 
potential negative developments, but also to allow 
 opportunities for positive developments to be real-
ised. The results were published by the SFOE in 
 November 2014.

The regional conferences formulated a series of addi-
tional questions to address the concerns of the regions 
that were not covered by the above study and these 
were considered by different experts. 

Work was also carried out in 2014, under the lead of 
the SFOE, on monitoring of socio-economic-ecological 
impacts and on preparations for more detailed eco-
nomic studies. The Cantonal Commission initiated a 
societal study that will also look at image-related 
 impacts and, with this, is breaking new ground in the 
area of sociological research. The work on the societal 
study began in 2015.

All these studies form the basis for the discussions of 
the regions on long-term development strategies with 
and without a repository and for deriving measures 
that will strengthen the regions.
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… and a sufficient knowledge base for the 
safety-based comparison 
A total of eleven meetings on individual technical 
areas were held between March 2013 and July 
2014 to check whether the level of knowledge re-
quired for the safety-based comparison had been 
achieved. These so-called interim assessment 
meetings were led by ENSI and involved the Expert 
Group on Nuclear Waste Disposal (EGT), the Nu-
clear Safety Commission (NSC), the Cantonal 
Working Group on Safety (AG SiKa), the Cantonal 
Expert Group on Safety (KES), the SFOE, a repre-
sentative of the German Federal Ministry for the 
Environment, Nature Conservation, Building and 
Reactor Safety (BMUB), Nagra and various techni-
cal experts. ENSI confirmed In August 2014 that 
Nagra had covered the issues raised in the 41 
requi rements formulated in 2011 completely and 
in sufficient detail. The geological knowledge base 

was therefore considered to be sufficient for  Nagra 
to proceed with proposing at least two siting 
 regions for each repository type to the SFOE. 

Method for comparing the siting regions defined 
in advance 
ENSI defined the method to be used by Nagra for 
the comparison of siting regions in 2012, with input 
from the NSC and cantonal experts; this was 
 documented in an ENSI memorandum in January 
2013. According to the method, a siting region is 
placed in reserve only if it shows clear disadvan-
tages in terms of safety compared with the other 
regions. If this is not the case, the region will un-
dergo further investigation in Stage 3. ENSI has 
also defined the requirements for the engineering 
risk analyses and for the supplementary safety 
analyses for the underground access structures.

Jura Ost (AG)

HLW (overlap with L/ILW)

L/ILW
Südranden (SH)

Zürich Nordost (ZH, TG)

Nördlich Lägern (ZH, AG)

Jura-Südfuss (SO, AG)
Wellenberg (NW, OW)

Geological siting regions

Placed in reserve

Siting areas for 
the surface facility

Based on an extensive investigation programme and the results of the safety-based comparison, Nagra proposed the siting regions 
Zürich Nordost and Jura Ost for further investigation in Stage 3.
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Nagra’s proposals go public
The six siting regions were evaluated and com-
pared as part of a stepwise process. In line with 
the primacy of safety, only technical and scientific 
criteria were considered in this comparison.

In cases where there was more than one potential 
host rock in a region, the first step was to compare 
these rock formations with one another. Because 
of its favourable properties, the Opalinus Clay 
emerged as the priority host rock in these regions. 
The geologically suitable siting regions cover large 
areas and the next step was to define so-called 
disposal perimeters within the regions that have 
the best properties for constructing a repository. 
These disposal perimeters were then compared 
with one another and the geological siting regions 
for further investigation were then proposed on 
this basis.

The safety-based comparison has shown that all 
six geological siting regions meet the strict safety 
requirements specified by the Federal Govern-
ment and are thus suitable for constructing deep 
geological repositories. However, a detailed com-
parison shows clear differences. The most impor-
tant criterion for decision-making is long-term 
safety. On this basis, Nagra therefore proposed 
the siting regions Zürich Nordost and Jura Ost for 
further investigation in Stage 3 and to place the 
siting regions Südranden, Nördlich Lägern, Jura- 
Südfuss and Wellenberg in reserve. Compared to 
Zürich Nordost and Jura Ost, the other regions 
have clear disadvantages in terms of safety, even if 
they are suitable in principle from a safety per-
spective. Both regions have been proposed for a L/
ILW or HLW repository and would also be suitable 
for a combined repository.

Nagra’s proposals were submitted to the SFOE in 
December 2014 and were announced to the public 
in January 2015 at a national media conference in 
Bern. The proposals include the planning studies 
for the surface facilities and the preliminary 
 investigations for the surface facility siting areas 
with requirements specifications for the Environ-
mental Impact Assessment in Stage 3.

Extensive documentation and a detailed review 
of the siting proposals
ENSI, the NSC and other federal offices are cur-
rently reviewing Nagra’s proposals. ENSI has 
called in external experts for support, particularly 
the Expert Group on Nuclear Waste Disposal (EGT) 
that supports the regulator on deciding whether 
the selection of the sites is justified from a safety 
perspective.

The proposals were also submitted to the siting 
Cantons for comments. The Cantonal Commission 
has been looking at them in some detail. The Can-
tonal Working Group on  Safety is supported by a 
cantonal group with  external experts. 

On 9th September 2015, the SFOE announced that 
Nagra would be required to submit additional 
 scientific-technical documentation on the indica-
tor ‘Depth with a view to engineering feasibility’. 
Without this supplementary information, a final 
evaluation of Nagra’s proposals by ENSI will not be 
possible. ENSI further concretised its require-
ments on 9th November 2015 and Nagra is pro-
ceeding on the assumption that the required docu-
mentation can be delivered for review by the 
middle of 2016.

WHERE ARE WE NOW?

• Six geological siting regions were identified in 
Stage 1, three for the HLW and L/ILW repositories 
and a further three for the L/ILW repository

• Siting areas for the surface facility were identified 
in Stage 2, working together with the regions

• All six siting regions are suitable in terms of safety, 
but a detailed comparison shows decisive 
differences

• The siting regions Zürich Nordost and Jura Ost 
have been proposed by Nagra for further 
 investigation in Stage 3

• The proposals are now being reviewed by the 
authorities before the Federal Council makes a 
decision
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Regional conferences consider transparency
Once again, the regional conferences worked crit-
ically and constructively as part of the process. 
They also considered Nagra’s proposals and, by 
the end of 2015, five out of the six siting regions 
(Jura Ost, Jura-Südfuss, Nördlich Lägern, Süd-
randen and Wellenberg) had delivered their respon-
ses. The issues to be addressed by the regional 
conferences were agreed in advance with the 
SFOE; they were to pay particular attention to the 
transparency of the proposals and the progress of 
the site selection process to date. They also had to 
give their opinion on the preliminary investigations 
for the Environmental Impact Assessment and 
other aspects of the work in Stage 2. Zürich Nord-
ost will deliver its formal  response in 2016.

Broad consultation of all interested parties 
before the Federal Council decision on Stage 2
The SFOE will make an overall evaluation of the 
proposals based on the reviews by the authorities 
and the opinions of the Cantonal Commission and 
the regional conferences. In 2017, all the reports, 
expert opinions and evaluations will undergo a 
three-month public consultation process. The 
Federal Council is expected to reach a decision on 
Nagra’s proposals based on all the facts in 2018 
and will then decide on the conclusion of Stage 2 of 
the process.

Preparing for the third and final stage
Nagra has begun a phase of geological investiga-
tions and field work in preparation for Stage 3 of 
the Sectoral Plan process. Investigations have 
 already started in the two proposed siting regions 
Jura Ost and Zürich Nordost.

3D seismic measurements in the Jura Ost region 
began on 1st October 2015 following approval by 
Canton Aargau based on new legislation on the 
use of the underground and extraction of mineral 
resources. By the end of 2015, around two-thirds 
of the measurement area of around 100 square 
kilometres had been surveyed. Around 99 % of the 
affected landowners and land managers who were 
contacted personally gave their agreement for 
 access to their land. In this way they indicated their 
understanding that the work was necessary in the 

interests of safety, irrespective of their personal 
views on a repository. The work in Jura Ost will be 
completed at the beginning of February 2016 and 
measurements to supplement the existing 3D 
seismic data for Zürich Nordost will then begin in 
the northern part of the siting region. The meas-
urements will take around three weeks.

Exploratory boreholes are also planned in the two 
regions and these require a permit from DETEC. 
Nagra held discussions with the Cantons, local 
communities and landowners in 2015 on the loca-
tions of potential drillsites, based on geological 
and spatial and environmental planning boundary 
conditions. The applications for the permits will be 

REGIONAL CONFERENCES 

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

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

Current information on the regional conferences 
(websites in German):
Südranden*
www.plattform-suedranden.ch

Zürich Nordost
www.zuerichnordost.ch

Nördlich Lägern
www.regionalkonferenz-laegern.ch

Jura Ost
www.jura-ost.ch

Jura-Südfuss
www.jura-suedfuss.ch

Wellenberg
www.plattform-wellenberg.ch

 * Work suspended in autumn 2015
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ENSI’S CALL FOR ADDITIONAL INFORMATION

Calls for additional information in such complex 
 scientific-technical review processes are not unusual. 
ENSI’s requirement relates to one specific indicator of 
a total of 40, namely the optimisation of repository 
depth in terms of safety. This is particularly relevant 
for determining whether the Nördlich Lägern region 
will undergo further investigation in Stage 3. Nagra is 
of the opinion that a repository can be constructed 
safely at a depth of 900 metres; however, compared to 
a depth of 700 metres, this would have disadvantages 
in terms of safety.

submitted to DETEC in summer 2016. The bore-
holes will start once the permits have been 
granted after the decision of the Federal Council 
on Stage 2.

To be prepared for every eventuality and avoid de-
lays following ENSI’s call for further information 
on the indicator 'Depth with respect to engineering 
feasibility’, Nagra has already begun planning field 
work for the Nördlich Lägern region in the event 
that ENSI decides this region should undergo 
 further investigation.

Information events on the seismic measurements 
were held in Brugg and Laufen- Uhwiesen at the 
end of October 2015.
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The final step: decision via the ballot box
Based on the results of the investigations in Stage 
3, Nagra will propose the final repository sites 
(one each for a HLW and a L/ILW repository or a 
combined repository) and prepare the associated 
general licence applications. The applications are 
reviewed by the safety authorities and the Federal 
Council and Parliament then make their decision, 
which is subject to an optional national referen-
dum. If such a referendum is called for, the final 
say in the site selection process would thus lie 
with the Swiss voters.

THE PAST HOLDS THE KEY TO THE FUTURE
Gaudenz Deplazes, Project Manager Geology

“Working together with other scientists on such a complex 
and important topic is fascinating”, finds the geologist 
 Gaudenz Deplazes. His areas of special interest are sedi-
mentology and stratigraphy, namely the characterisation of 
rock formations and how they were formed. He analyses 
these rock formations at the earth’s surface, where they are 
visible in outcrops, or underground using seismic data and 
boreholes. All the information has to be combined together 
in a meaningful way: “Exploratory boreholes on their own are 

like pinpricks”, explains Deplazes. Combining borehole data with seismic data, 
for example, allows conclusions to be drawn about the large areas between the 
boreholes. 

“The information we need on the continuity of rock layers in their horizontal ex-
tent has to be as reliable as possible. This can be derived partly from the history 
of how they were formed and a focal point of our work is to understand these 
processes better.” The purpose behind all the analyses is to achieve a detailed 
geological characterisation of the Opalinus Clay host rock and its confining units. 
These will form the geological barrier of a deep repository and their barrier func-
tion can thus be better assessed. “Our findings are particularly important for the 
engineers who plan and construct a repository”, he explains.

Gaudenz Deplazes is also interested in the erosional history of the most recent 
time period in the earth’s history, the Quaternary. The analysis of river, lake and 
glacier sediments can be used to reconstruct the formation of the current land-
scape. Dating these sediments is particularly important as the information 
 provides important input for formulating scenarios of future erosion in the siting 
regions: “The past holds the key to the future”, says the geologist.
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The seismic measurements in Jura 
Ost began on 1st October 2015.
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Scientific and technical 
 background

The aim of the research and development work in 
2015 was to extend the knowledge base for evalu-
ating the safety of the deep geological repositories 
and for optimising concepts for the facilities. 
 Nagra’s medium-term objective is to prepare the 
supporting material for the general licence appli-
cations in Stage 3 of the Sectoral Plan process.

Geological field investigations
The planning of the field work for Stage 3, and par-
ticularly for the 3D seismic measurements, was 
specified in more detail. Once all the required per-
mits had been granted by the authorities, Nagra 
began the investigations in the Jura Ost siting 
 region in October. The measurements covered an 
area of 80 square kilometres and vibrator vehicles 
or small explosive charges were used to generate 
seismic waves at 20,000 points. The reflections 
 recorded using sensitive geophones are then used 
to determine the geological structure under-
ground. Measurements will be carried out in the 
Zürich Nordost region at the beginning of 2016 to 
supplement existing data.

Nagra has to submit drilling permit applications to 
the responsible authorities before it can charac-
terise the siting regions using deep boreholes. 
Working together with the Cantons, local commu-
nities and landowners, suitable drillsites have now 
been identified in the Jura Ost and Zürich Nordost 
siting regions. The applications will be submitted 
to the federal authorities in 2016.

Nagra has carried out stratigraphic and geophy-
sical investigations in boreholes operated by third 
parties (e.g. heat exchanger boreholes) with a view 
to expanding its database on the structure and 
thicknesses of the host rock and confining units. 
Investigations in boreholes in the community of 
Lausen near Basel provided detailed information 
on the hydraulic properties of the Opalinus Clay 
with a very small overburden.

LANDOWNERS INFORMED ABOUT THE SEISMIC MEASUREMENTS
Hanspeter Weber, Project Manager

The geologist Hanspeter Weber has been working for  Nagra 
since 1984. In 2015 he was assigned a special task: from 
September he was underway in the Jura Ost region and 
 later in Zürich Nordost to inform landowners and tenants 
about the seismic measurements. “We tried to address all 
the concerns of the affected parties, both before and  during 
the measurements”, he explains.

Once the measurements have been completed and the 
clean-up work done, Weber and his team visit all the landowners and tenants 
again. “We have to be sure that everything has been left in order and cleared 
away properly”, he adds.

Analyses, modelling, syntheses
In 2015, a large number of supplementary dose 
calculations that go beyond the regulatory requi-
rements for the provisional safety analyses were 
carried out as input for detailed discussions with 
the authorities. The focus was on alternative cal-
culation cases to illustrate the effects of plausible 
alternative assumptions, particularly with respect 
to the hydraulic properties of so-called ‘hard beds’ 
above and below the Opalinus Clay host rock. Hard 
beds are sediment layers (sandy limestone 
 sequences or limestone sequences) with a low 
clay mineral content; this could result in a poorer 
self-sealing ability and increased hydraulic con-
ductivity.

The documentation to be submitted with the appli-
cations for the exploratory boreholes in Jura Ost 
and Zürich Nordost in Stage 3 includes a report on 
the effects of these boreholes on the suitability of 
the regions with respect to safety. Numerous 
three-dimensional model calculations were car-
ried out on release of radionuclides in the case 
where deep boreholes are present in the immedi-
ate vicinity of a HLW and L/ILW repository. The 
 results show that safety will not be compromised 
by the boreholes planned for the two regions in 
Stage 3. The regulatory protection criteria are met 
with a sufficient safety margin for all conceivable 
disposal systems in these siting regions.
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Geochemical retention processes and transport 
mechanisms
The interactions at the interface between cement 
and clay in a deep geological repository can lead to 
changes in the pore system, which in turn can have 
consequences for material fluxes over these inter-
faces. This is important for a whole range of safety- 
relevant processes, for example build-up of gas 
pressure in the disposal caverns, resaturation of 
the repository, migration of a high-pH plume in the 
clay and transport of radionuclides in the near-
field. Several research projects at PSI are dedi-
cated to this topic and two doctoral theses were 
completed in 2015. In the first study, neutron radi-
ography was used to observe the evolution of the 
water content in clay-cement samples over a 
 period of around two years. It was seen that the 
porosity in the clay near the interface decreased 
with time. The movement of deuterium- marked 
water molecules was used to determine the resul-

A SIGNIFICANTLY BETTER UNDERSTANDING OF GAS GENERATION 
Nikitas Diomidis, Section Head, Materials Performance

A deep geological repository for L/ILW and long-lived ILW or 
HLW contains a wide range of metals and alloys in the waste 
itself, in the facility installations and as canister materials, 
with steel being the most common metallic alloy in the 
 repository.  “Investigations to date have shown that steel 
 corrodes very slowly”, says Nikitas Diomidis. “In a sealed 
 repository, these corrosion processes produce gas.” This is 
relevant for the long-term safety of a repository because the 
gas can have an influence on the geological barriers. The 

ability of the Opalinus Clay to retain radionuclides should not be compromised. 
“The gas has to be released through the Opalinus Clay without damaging its pore 
system”, he explains. For this reason, the gas pressure should never be too high.

Nikitas Diomidis has been investigating the corrosion of steel and other metallic 
components for four years at Nagra. As a materials scientist he is ideally suited 
for this work. “Even before I began working with Nagra, my research was in the 
area of metals and corrosion”, he adds. The results of his work to date for Nagra 
are promising: “The steel corrosion rates measured in a range of experiments 
under realistic conditions are very low, in the range of nanometres to micro-
metres per year”, he points out. This is true for the conditions that will prevail one 
day in a deep geological repository. 

The topic of gas generation is being investigated intensively by Nagra and external 
experts have reviewed the results. Extensive model calculations of gas pressure 
build-up have also been carried out based on the experimental results. The 
 results of all the work are now being documented in a report that will be pub-
lished in 2016. “What particularly motivates me is that I am involved in research 
that is internationally at the forefront of this field. Other waste management 
 organisations, and even the oil and gas industries, are interested in our results”, 
says the materials scientist.

ting decrease in material transport across the in-
terface. This disturbance-free method is suitable 
for observing such slow processes with good spa-
tial resolution over long time periods.

A second study in a simplified model system – pre-
cipitation of barium sulphate in a sand matrix – 
looked at the change in flowpaths as a result of 
mineral precipitation. The results of this experi-
ment were used as a benchmark for validating 
 reactive transport models and provided important 
data on the influence of mineral precipitation on 
transport characteristics. These studies underpin 
the modelling of the long-term evolution of the near-
field of a cement-based repository, which is particu-
larly relevant for gas pressure build-up in the dis-
posal caverns for long-term safety analysis.

Investigations on gas pressure build-up and gas 
transport

Gas generation in a sealed repository can affect 
the barrier system of the repository and is there-
fore a safety-relevant process. The corrosion of 
metals (see text-box left) makes a significant con-
tribution to the generation of gas in a L/ILW and 
long-lived ILW repository. To determine the corro-
sion rate of carbon steel under the conditions that 
will prevail in a L/ILW repository, an experiment 
was set up by the specialist company Canmet 
 Materials in  Ca nada. The aim is to verify the re-
sults of a previous experiment at the University of 
Toronto and to broaden the spectrum of the test 
conditions compared to the experiment at the uni-
versity. Measurements are carried out with and 
without cement mortar under saturated and 
 unsaturated conditions. The first results have 
 confirmed the low corrosion rates in the range of 
0.1 to 6 nanometres per year that were measured 
in the previous  experiment for passivated steel 
under anoxic and alkaline conditions.

A complementary experiment is being carried out 
in an English laboratory in compacted bentonite 
under the conditions expected in a SF/HLW dis-
posal tunnel. The measured corrosion rate de-
creases with time to a constant level below 1 
micro metre/year. These results are in good agree-
ment with the in situ measurements in the IC-A 
experiment in the Mont Terri Rock Laboratory. 

A report is being prepared on gas generation in the 
HLW and L/ILW repositories as part of ongoing 
R&D work. This report will be significantly more 
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detailed than previous work. The concepts under-
lying the model for calculating gas generation 
have been further refined and now the stoichio-
metry of the degradation of organic substances is 
explicitly recorded for each material class using 
model reactions. A possible localised reduction in 
the pH value as a result of degradation of organic 
waste components is taken into consideration 
when calculating gas generation resulting from 
metal corrosion.

The results are used in three- dimensional model-
ling to calculate the evolution of gas pressure 
build-up in the disposal chambers for a wide range 
of assumptions. The analyses carried out as part 
of Stage 2 of the Sectoral Plan process have been 
confirmed; these showed that, with a suitable 
 repository design, gas generation will have no 
 significant influence on the barrier function of the 
facility. 

Defining the disposal perimeter – depth of the 
disposal level is important
The maximum depth of the disposal level is very 
important for defining the disposal perimeter in 
the Nördlich Lägern siting region. This was also 
considered in the narrowing-down proposal for 
Stage 2. The depth of the disposal level has an in-
fluence on the geotechnical conditions for the dis-
posal chambers and other installations at that 
depth. It is also important for evaluating the possi-
bility that the barrier function in and directly 
around the disposal chambers could be compro-
mised. Based on ENSI’s call for additional infor-
mation on this topic as part of their review of the 
documentation for Stage 2, Nagra began further 
investigations in autumn 2015.

Alternative canister designs and materials
Alternative design concepts for the SF/HLW canis-
ters with an inner section of carbon steel or cast 
iron for structural stability and a coating of corro-
sion-resistant metal have been refined. The com-
pany Babcock & Wilcox in Canada carried out a 
study to investigate suitable designs for the canis-
ter lids and the welding techniques. Three different 
forms were considered for the lid and their behav-
iour analysed with respect to compression and 
breakage. It was found that a hemispherical lid with 
a radially oriented welding seam has clear advan-
tages. This result confirms an earlier study carried 
out by The Welding Institute (TWI) of the UK. The 
Institute also carried out investigations of suitable 
welding procedures for coated containers; the cri-
teria for evaluating the procedures were based on 
the requirements to be met by the container in 
terms of handling in the encapsulation plant and 
long-term behaviour under in situ dis posal condi-
tions.

Developments continued on a copper-coated canis-
ter together with Nagra’s Canadian sister organi-
sation NWMO, with progress being made in the 
standardisation and quality control of the process 
used for coating. Prototype copper-coated canis-
ters were also produced on a 1:1 scale. EMPA is 
currently looking at potential alternative coating 
materials (nickel, titanium).
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SEISMIC MEASUREMENTS IN JURA OST

Seismic measurements were carried out in the 
 Bözberg area from 1st October 2015. 120 employees 
of the German company DMT, which carried out the 
work on behalf of Nagra, six seismic vibrator trucks, 
150 kilometres of cable, 60,000 geophones (highly 
sensitive recording instruments) and a fleet of 
around 60 vehicles were involved in the 3D seismic 
campaign. Measurements will be carried out in the 
Zürich Nordost region from February 2016 to sup-
plement existing data. 
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The last test container in the FEBEX 
experiment was excavated in August 2015. 
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Rock laboratories

Grimsel Test Site (GTS)
Nagra has been operating the Grimsel Test Site 
(GTS) since the mid-eighties and more than 20 
partner organisations from around the world are 
currently involved in the projects. The laboratory 
is located at a depth of 450 metres in the crystal-
line formations of the Aar Massif in the Bernese 
Alps. Besides the different experiments aimed at 
testing and further developing concepts for safe 
disposal of radioactive waste in deep geological 
repositories, the GTS is now recognised worldwide 
as an important research platform in the general 
field of geosciences. 

Besides the excellent infrastructure and large 
body of experience, the geological conditions in 
particular, with alternating tectonically strongly 
overprinted and homogeneous zones, offer ideal 
research conditions for Nagra and its international 
partner organisations.

High standard of the rock laboratory
In the annual radiological protection inspection 
carried out by the authorities, the high standard of 
the GTS infrastructure, particularly the controlled 
zone, and the professional working methods in a 
challenging underground environment were men-
tioned. The on-site team was expanded with two 
new members who will support the continued 
safe, incident-free running of the laboratory in the 
future.

The work being carried out together with Swiss 
technological institutes and universities was ex-
panded in 2015. The GTS currently supports under-
graduate and doctoral students in performing 
 innovative research work, for example the ISC 
Project of the ETH Zürich (see page 30).

Close connections in the local area
The local communities of Guttannen, Innertkir-
chen and Meiringen and many local companies 
continued to support the work at the Grimsel Test 
Site in 2015. Various information meetings were 
held as part of the highly successful collaboration 
with the local hydropower company Kraftwerke 
Oberhasli (KWO).

HIGH LEVEL OF INTERNATIONAL RESEARCH AT THE GRIMSEL TEST SITE
Ingo Blechschmidt, Project Manager Grimsel Test Site

What research is being carried out at the Grimsel Test Site?
In our rock laboratory, we are investigating the geological, 
chemical and physical processes that will occur later in a deep 
geological repository. The questions we seek to answer often 
relate to the behaviour of the geological and engineered barri-
ers that will safely contain the waste. For example, at the 
 moment we are investigating the saturation behaviour of 
 bentonite and the long-term interactions between cement 
solutions, porewaters and rock.

What makes the rock laboratory so unique?
It is the only underground laboratory worldwide where researchers can carry out 
experiments under controlled conditions, for example on the behaviour of radio-
nuclides in fractured rock. We use traces of radioactive substances to investigate 
how they migrate slowly through small fissures and fractures in the rock or how 
their transport is retarded.

The conditions at the Test Site are ideal – not only for Nagra…
The Grimsel Test Site is an internationally recognised research platform. 21 orga-
nisations from 12 countries are currently involved in the programme, including 
the EU. Our partners like working here as we can offer them optimum conditions 
with full infrastructure – even in winter. 

What are the greatest challenges for the coming years?
For me personally, it is very important to keep the research in the rock laboratory 
at a high level and to make sure the facility remains attractive to our international 
partners. In the future, we will also have to run new experiments that will make a 
key contribution to the planning and construction of safe repositories in Switzer-
land. 

Read more about the research at the Grimsel Test Site in our blog: 
www.nagra-blog.ch
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An international team has been carrying out research at 
Nagra’s Grimsel Test Site on safe disposal of radioactive 
waste for more than 30 years.

Experiments at the Grimsel Test Site
The work in 2015 focused on the FEBEX Disman-
tling Project (FEBEX-DP), the overcoring of the 
LCS in-situ experiment, the expansion of the 
 MaCoTe corrosion experiments and the imple-
mentation of the ISC project.

The FEBEX-DP project was carried out between 
March and August 2015 and more than 1300 sam-
ples were sent to 20 partner organisations and 
laboratories for analysis. The enormous database 
resulting from almost 20 years of monitoring the 
experiment and from the samples to be analysed 
will be compiled in a number of synthesis reports. 
The data will make a significant contribution to the 
 understanding of the long-term behaviour of the 
engineered barriers (see text-box right).

Following preliminary tests and setting-up of the 
test location, the work on the ISC project in the 
second half of the year consisted mainly of inten-
sive field work, as well as drilling and borehole 
investigations. The LCS experiment was com-
pleted in October 2015 with the overcoring work. 
The sampling campaign focused on precise over-
coring to a depth of 17.4 metres and the recovery of 
cement sources installed five years previously for 
post-mortem analysis.

MAIN PROJECTS AT THE GRIMSEL TEST SITE

CFM (Colloid Formation and Migration)  
Fundamental aspects of radionuclide migration in 
crystalline rock
Formation and transport of colloids and their 
influence on radionuclide mobility under realistic 
conditions 

EBS Lab (Engineered Barrier Laboratory)
Small- to medium-scale experiment with the 
components of the engineered barriers and 
measurement of parameters; project status: 
initiated at the end of 2015

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

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

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

ISC (In-situ Stimulation and Circulation Test)
Controlled hydraulic stimulation of existing fault 
zones 
Sub-project of the ETHZ-DUG-Lab project
(SCCER-SoE, Swiss Competence Center for Energy 
Research – Supply of Electricity)

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

LCS (Long-term Cement Studies)
Long-term interactions between cement solutions, 
porewaters and rock; cement injection experiment 

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

MaCoTe (Material Corrosion Test)
Corrosion experiments (engineered barrier system 
components)

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

Plug experiment (Engineering Studies and 
Demonstration of Repository Designs, previously an 
ESDRED sub-project)

1 Sub-project of EU project
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Visitors from Japan at the Grimsel 
Test Site.

The focus in the long-term CFM and LTD experi-
ments in the radiation controlled zone of the GTS 
was on continuing the monitoring phase and sam-
pling. Following the installation of a gas-tight 
 cable feed-through in the GAST experiment in 
March 2015 and the sealing of the main instrumen-
tation cable with bentonite gel, water injection be-
gan in the second half of the year (continuation of 
the saturation phase). The activities in the LASMO 
project concentrated on monitoring porewater 
pressures, stress changes, fracture displace-
ments and microseismicity. Hydrogeological and 
structural geological models were also further 
developed.

THE ONLY EXPERIMENT OF ITS TYPE TO DATE – AND THE LONGEST-RUNNING
Florian Kober, Project Manager

“The FEBEX experiment is the only one of its type to date in 
deep geological disposal research that has run over such a 
long time period”, says Project Manager Florian Kober. The 
aim of the experiment is provide a better understanding of the 
behaviour of the bentonite that will be used as a backfill 
 material in the waste disposal tunnels. Researchers are also 
collecting data on waste disposal concepts and construction 
methods for deep geological repositories.

The FEBEX experiment was installed at the Grimsel Test Site in 1997 under the 
lead of the Spanish waste management organisation ENRESA. It is a full-scale 
(1:1) demonstration experiment of a disposal tunnel for high-level waste. As radi-
oactive waste cannot be used in experiments at the Grimsel Test Site, the heat 
production of the waste was simulated using heating elements. 

The dummy waste containers were surrounded by bentonite blocks and more 
than 600 sensors provided continuous readings of relevant parameters such as 
temperature, water content in the backfill and swelling pressure of the bentonite 
over the last years. Kober is particularly interested in the impacts of the heat gene-
rated by the waste on the bentonite backfill material and the surrounding rock. 

The experiment was dismantled in August 2015 after 18 years. “We have collected 
important data on the mechanical, physical and chemical behaviour of the 
 bentonite backfill”, explains Florian Kober, who managed the dismantling and 
excavation of the experiment. Comprehensive analyses of the data are currently 
underway and the results will be used to verify the predictions of computer mod-
els. “We use the models to make predictions that are as accurate as possible for 
new experiments in the Opalinus Clay and later in the repository.”
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Nagra participation in experiments in 
the Mont Terri Rock Laboratory (FMT) 
 

The international Mont Terri research project 
(St-Ursanne, Canton Jura) has been underway 
since 1996. The experiments are located in side 
tunnels of the security gallery of the Mont Terri 
motorway tunnel and are aimed at the geological, 
 hydrogeological, geochemical and geotechnical 
characterisation of the Opalinus Clay. Partici-
pating in the Mont Terri project allows Nagra to 
carry out detailed 1:1 scale investigations of the 
properties of the Opalinus Clay that are relevant 
for radioactive waste disposal and to improve 
 process understanding.

16 partner organisations from 8 countries are cur-
rently involved in the research work. The pro-
gramme is drawn up by a committee on which 
each partner is represented. The Mont Terri pro-
ject is led by the Swiss Federal Office of Topogra-
phy (swisstopo) and is accompanied by a "Com-
mission stratégique". The interests of Canton Jura 
are represented by the "Commission de suivi". 

The 20th programme phase was completed as 
planned in the first half of 2015. Nagra is involved 
in 17 of a total of 45 experiments in Phase 21, which 
runs from July 2015 to June 2016. 

Focus of the work
Based on its own experience and the recommen-
dations of the authorities arising from the review 
of the ‘Entsorgungsnachweis (feasibility demon-
stration) Project’, the focus of Nagra’s work at 
Mont Terri is on detailed investigation of the prop-
erties of the host rock (HA-A, DB, LT-A, PS experi-
ments), radionuclide diffusion in the Opalinus Clay 
(DR-B experiment), gas migration (HG-D experi-
ment), the corrosion of construction and canister 
materials (IC and IC-A experiments) and the con-
tinuation of a long-term experiment on the inter-
action between clay and cement (CI experiment; 
see text-box left). Cement is used in the L/ILW and 
long-lived ILW repositories as a solidification, 
backfill and construction material. 

1:1 experiment enters the monitoring phase
Setting up of the large-scale FE experiment was 
completed in 2015. The experiment is looking at 
the behaviour of the Opalinus Clay in the vicinity of 
a disposal tunnel for spent fuel on a 1:1 scale. Of 
particular interest is the influence of temperature 
on the hydraulic and mechanical processes in the 
host rock.

The experiment also provides valuable experience 
for excavating and securing disposal tunnels and 
for emplacing the waste containers and the back-
fill material. Investigating the saturation of the 
bentonite and the evolution of the tunnel atmos-
phere are also key aims of the project. The experi-
ment was co- financed by the EU as part of the 
 LUCOEX Project (see page 39). One heater element 

“WE ARE WELL CONNECTED WHEN IT COMES TO RESEARCH” 
Veerle Cloet, Project Manager Materials Performance

“The interesting thing about my work with Nagra is that it 
leaves me a lot of flexibility but, at the same time, has direct 
practical relevance”, says Veerle Cloet. The chemist and 
 environmental engineer is particularly interested in the 
 interactions between cement and clay. Cement will be used 
to solidify radioactive waste and to backfill the L/ILW reposi-
tory. Opalinus Clay is foreseen as the repository host rock 
and will serve as the natural barrier for radioactive sub-
stances. 

A project has been underway in the Mont Terri Rock Laboratory for the last 10 
years to look at these interactions and the scientist is supporting the work pro-
gramme. Samples are collected and analysed every two years. Veerle Cloet is 
particularly interested in how the composition of the minerals in the cement and 
the clay alters with time. “Whether and how the mineralogical composition of the 
clay influences its retention capacity for radionuclides are  important questions 
that we are looking to answer”, she explains. Material transport in a deep geolog-
ical repository occurs exclusively by slow diffusion in the Opalinus Clay. These 
interactions are also being studied at PSI, the University of Bern and EMPA. “We 
are well connected when it comes to carrying out research”, stresses the scien-
tist, who is also responsible for managing projects at PSI.

Veerle Cloet enjoys the scientific exchange with her Nagra colleagues: “We make 
decisions together on the basis of scientific and technical investigations – aspects 
of safety are most important for us. But I am also aware that radioactive waste 
disposal is an emotional issue for many people and is linked with societal and 
political aspects.”
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KEY EXPERIMENTS IN THE MONT TERRI  
ROCK LABORATORY

CI (Cement-Clay Interaction)
Mineralogical interaction between claystone and cement

DB (Deep inclined borehole through OPA)
Cored borehole through the entire section of Opalinus Clay

DB-A (Pore Water Characterization, Benchmarking and 
Investigation of Interface to Adjacent Aquifer)
Investigations of porewater on samples from the DB 
experiment

DR-A (Diffusion and Retention)
Diffusion and retention of radionuclides

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

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

HA-A (Hydraulic & Geophysical Parameter Variability)
Hydraulic and geophysical properties of the Opalinus Clay

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

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

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

HT (Hydrogen Transfer)
Transport of hydrogen gas

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

IC-A (Corrosion of Iron in Bentonite)
Corrosion of various types of steel in bentonite

LT-A (Properties Analyses Labtesting)
Laboratory tests on the properties of the Opalinus Clay

MA-A (Modular Platform for Microbial Studies)
Microbial processes in the bentonite barrier

PS (Petrofabric and Strain Determination)
Structural analyses of the Opalinus Clay

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

simulating a spent fuel container was installed in 
2014 and the remaining two were installed in 2015. 
The experiment was then instrumented and back-
filled with bentonite. Electrical heating systems 
are now simulating the heat production of the radi-
oactive waste. Around 1500 sensors in the tunnel 
and the Opalinus Clay will register the effects of 
heat on the backfill and host rock in the coming 
years (see text-box page 35). 

Nagra employees who guide visitors through the two 
rock laboratories attend a seminar where they are given 
information on the current status of the research work. 
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WORK DEVELOPMENTS 

THE FE EXPERIMENT: “A PROTOTYPE THAT HAS NEVER BEEN BUILT BEFORE”
Herwig R. Müller, Project Manager
Benoit Garitte, Project Manager

The engineering geologist Herwig R. Müller was responsible 
for the implementation of the FE experiment (see page 33). 
Benoit Garitte will now take responsibility for the collection 
of data and analyses in the coming years.

“After putting the first heater element into operation in 
 December 2014, we are now at the stage of analysing the first 
measured data. The initial results are promising”, says a 
pleased Müller. He has managed the experiment from the 
start: from planning through excavation of the test tunnel, 
instrumentation and backfilling to sealing of the tunnel in 
March 2015. As no radioactive waste can be used at the Rock 
Laboratory, heater elements are used to simulate the heat 
production of high-level waste. 750 cables protrude from the 
tunnel and the surrounding Opalinus Clay. These are con-
nected to thousands of sensors that deliver measured data 

almost continuously. The researchers want to know how temperature, humidity, 
pressure, deformations and gas composition in the granular bentonite and the 
surrounding rock will evolve in the coming years.

“The volume of data we are collecting at the moment is huge”, explains construc-
tion engineer Benoit Garitte, who is responsible for the analysis of this informa-
tion. Around 1 million datapoints are recorded each day. “We are currently in a 
very important monitoring phase”, says Garitte. However, the physical processes 
in the experiment generally occur very slowly. “The dynamics of the experiment 
will also decrease with time”, he adds. In the coming months, a team of scientists 
will be discussing how best to visualise the data. “The experiment provides us 
with valuable measured data for adjusting our existing models and computer sim-
ulations”, he explains further. These will be used later to make calculations for 
the repository.

The FE experiment is very significant for deep geological disposal. “This experi-
ment is a prototype that has never been constructed in this way before”, stresses 
Herwig R. Müller. “It is a good feeling to see something planned on paper actually 
functioning.” The experiment is also providing Nagra with practical experience in 
the emplacement and backfilling processes for a repository.
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This year’s ISCO meeting was held in 
June 2015.
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International Services and 
Projects

International Services and Projects (ISP)
With its accumulated and continuously increasing 
know-how, Nagra is in a strong position to effec-
tively support its partner organisations. Our recent 
activities in safety-based site selection and com-
parison, the ongoing 3D seismic explorations and 
our hands-on experience in sedimentary and crys-
talline rocks, in particular with the projects at the 
Grimsel Test Site and the Mont Terri underground 
laboratory, were reflected in our international 
project work this year. A few highlights are pre-
sented below.

Within Europe, the five-year project with ONDRAF/
NIRAS (Belgium) on the safety and feasibility 
demonstration for high- and intermediate-level 
waste was completed and agreements were 
 concluded for our involvement in tasks within a 
new long-term framework project. Several pro-
jects and consulting assignments were carried 
out for RWM (UK) and we continued our work on 
the sealing of exploratory boreholes. The plan-
ning of experimental work and the operation of a 
URL at the Bukov site – currently under construc-
tion – was the focus of a new collaboration with 
SURAO (CZ). 

Closer to home in Switzerland, Nagra geoscien-
tists continued to support various geothermal 
 development projects, including deep drilling 
campaigns and the new large scale in-situ stimu-
lation and circulation project (In-situ Stimulation 
and Circulation Test, see page 30), which was initi-
ated in June at the GTS. 
  
Our experts were involved in a number of high- 
level advisory groups and steering committees, 
including the Geoscience Review Group on site 
 selection for the Canadian high-level waste repos-
itory site (NWMO), the Steering Committee for the 
safety case for the operational license (Posiva, 
Finland) and the Technical Advisory Group (NUMO, 
Japan). These activities were complemented by 
expert missions conducted under the auspices of 
the IAEA. 

In Japan, our collaboration with JAEA on neotec-
tonic studies continued and a new project was 
 initiated with NUMO focusing on the first stage of 
site selection, namely the literature survey. Our 
ongoing 3D seismic campaign provided the unique 
opportunity to organise customised study visits 
and training for junior staff. The project initiated 
last year together with the Obayashi Corporation 
on gas migration processes in clay-based engi-
neered barriers continued with the excavation and 
characterisation of the medium-scale mock-up 
experiment at the GTS. In Korea, our collaboration 
with KORAD focused on the development of geo-
logical databases.

INTERNATIONAL SERVICES AND PROJECTS (ISP) 

Nagra’s ISP Division is responsible for activities with 
funding sources outside the Swiss national pro-
gramme, as well as for the Grimsel Test Site. The 
 activities cover a wide spectrum of projects in the 
 radioactive waste management field – strategic pro-
gramme planning, specification of waste inventories, 
site selection, characterisation and evaluation, reposi-
tory design, safety case development, safety analyses, 
public communication, focused training and know-how 
build-up, as well as projects in other scientific and 
technical fields such as geothermal exploration.
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International collaboration

A regular exchange of information between Nagra 
and around 15 foreign partner organisations takes 
place within the framework of the various formal 
bilateral agreements. Joint projects are also car-
ried out with several partners, either on a multi-
lateral basis (e.g. rock laboratory projects in Swit-
zerland and abroad) or together with international 
organisations. There are also joint projects in the 
laboratories of various research institutes and on 
development of models and evaluation of data-
bases. Besides the formal collaboration structure, 
international contacts have also generated a close 
network of personal relationships, which provide 
Nagra scientists with a wealth of opportunities for 
informal discussion of technical issues with their 
peers. This network includes not only partner 
 organisations but also the wider scientific commu-
nity that is integrated into Nagra’s daily activities 
through review of its scientific work.

Nagra's participation in the EU Framework Pro-
grammes represents an important component of 
its research and development activities. Collabo-
ration with EU partners has been strengthened by 
Nagra's involvement in the "Implementing Geo- 
 lo gical Disposal of Radioactive Waste Technology 
Platform" (IGD-TP). Technical-scientific projects 
have started on several of the topics in the devel-
opment programme or are being discussed in 
working groups.

Representation in advisory bodies
Nagra staff continue to be represented in various 
advisory bodies and working groups (particularly 
in France, Canada and Sweden) and are able to 
benefit directly from the experience of sister or-
ganisations worldwide. Over and above the various 
specific joint projects, Nagra is also represented 
in around ten working groups of the OECD/NEA 
that function as important discussion and ex-
change platforms on scientific-technical and soci-
etal aspects of waste disposal. Nagra employees 
are also involved regularly in expert groups of the 
IAEA and Nagra is a member of EDRAM, an asso-
ciation of senior-level staff from waste manage-
ment organisations worldwide. 

During the year, Nagra also took part in interna-
tional meetings on the topic of geological disposal. 
Members of staff were invited to make presenta-
tions and were active on the organising commit-
tees of several events, including the “Clay Confer-
ence 2015” and the “International Conference on 
Geological Repositories ICGR 2016”. The 6th “Clay 
Conference” will be organised by Nagra in Davos  
(Switzerland) in 2017.

Framework Research Programmes of the  
European Union (EU) 
The Framework Research Programmes of the EU 
function as an important instrument for promoting 
collaboration on research projects within Europe 
and creating a European Research Area. Many of 
the challenges faced by industry and society today 
can no longer be solved in isolation by one country 
working alone.

The 8th Framework Research Programme “Hori-
zon 2020 – Research and Innovation” was initiated 
in January 2014. The Euratom Programme on 
 research and education measures in the nuclear 
field, which previously ran in parallel, is now inte-
grated into “Horizon 2020”.

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

The research projects in the area of deep geologi-
cal disposal of radioactive waste allow Nagra to 
expand its technical knowledge base efficiently 
and to be instrumental in shaping important 
 developments in Europe. The focus in 2015 was on 
a range of projects (see box right).

As part of the “Horizon 2020” programme of the 
EU, Nagra also benefits from the projects MIND 
(microbiology) and CEBAMA (cement interactions). 
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7TH EU FRAMEWORK RESEARCH PROGRAMME 

PEBS (Long-term Performance of Engineered 
Barrier Systems – EBS)
Validation of thermo-hydro-mechanical models for 
simulating the HLW near-field in the early post- 
operational phase
Coordination: BGR (Germany). Participation: 10 orga - 
 nisations from 5 countries. Duration: 2010 – 2015

LUCOEX (Large Underground Concept Experiments) 
Demonstration of the emplacement and backfilling 
technologies for geological repositories
Coordination: SKB (Sweden). Participation:  4 orga-  
nisations from 4 countries. Duration: 2011 – 2015

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

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

Results of the “First Nuclides” Project
The objective of the “First Nuclides” Project, com-
pleted in 2015, was to better identify radionuclides 
that are released relatively rapidly from spent UO2 

fuel. This radionuclide fraction is known as the In-
stant Release Fraction (IRF). Based on multi-year 
leaching experiments on fuel samples (UO2) from 
the Leibstadt and Gösgen nuclear power plants, 
for the first time PSI found clear indications that 
79Se is present in the IRF in only negligible amounts; 
this is contrary to previous assumptions. Micro-X-
ray absorption spectroscopy investigations indi-
cate that selenium is bound to uranium (USe) in 
spent fuel samples. This means that, in an aque-
ous environment, selenium is dissolved much 
more slowly and congruently with the fuel matrix 
and therefore does not form a significant part of 
the IRF. These results are important for calcula-
tions in which selenium currently makes a signifi-
cant contribution to dose.

Nagra is organising the “Clay Conference” in 
Switzerland in 2017.



Anita Joray and Heinz Sager stand beside a 
poster for the new interactive exhibition 
“Journey through time to a deep repository”.
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Public outreach

EXPERIENCING RESEARCH FIRST-HAND
Renate Spitznagel, Assistant Collaboration Sectoral Plan and Public Outreach

Renate Spitznagel has worked for Nagra since 1995. From 
the beginning, one of her responsibilities was to organise 
guided tours for groups at the Grimsel Test Site and later in 
the Mont Terri Rock Laboratory. She is the point of contact 
for external visitors and the Nagra employees who lead the 
tours. “Working with people is really enjoyable”, she says. 
And she loves organising! In the last 21 years she has made 
numerous contacts both in Switzerland and abroad, mostly 
by telephone. She estimates that she has organised more 

than 2000 visits to the two rock laboratories. 

Renate Spitznagel has many responsibilities: these include manning Nagra’s 
 information stand at trade fairs. She organises the competition that is always held 
for visitors and notifies the winner. “My job offers a lot of variety, as well as the 
possibility to work relatively independently”, she explains. She is particularly 
pleased when visitors come back, like a teacher from Bern who visits the Grimsel 
Test Site every year with a school class; or a professor from the University of Han-
nover who visits both rock laboratories with his students every year. “A visit to an 
underground rock laboratory is a great opportunity to experience research first-
hand”, believes Renate Spitznagel. Visitors can see for themselves the extensive 
work being carried out towards ensuring safe disposal of radioactive waste, she 
adds.

Communication and dialogue 
Providing information that is factually correct and 
up-to-date and conducting open dialogue on a level 
suitable for the audience in question form the 
 basis for building trust. Nagra's public relations 
activities are aimed at maintaining close contact 
with the public and providing them with compre-
hensive and transparent information tailored to 
different target groups. A wide range of communi-
cation tools and contact opportunities is used for 
this – the internet, brochures, films, media pres-
ence, guided tours of the rock laboratories, pres-
entations and lectures, presence at regional trade 
fairs and discussion platforms.

TIME RIDE and a new exhibition
2015 was the last year for Nagra’s exhibition “TIME 
RIDE – a journey through space and time”. It spent 
10 days at the trade fair Muba in Basel and 11 days 
at Olma in St. Gallen. A total of around 183,000 
people visited the exhibition from April 2012 up to 
the end of 2015. A new modular exhibition that pre-
sents a virtual journey to a deep repository has 
now been developed. Virtual reality glasses allow 
the visitor to travel into the future and experience 
how a repository will be constructed and filled and 
how it will be integrated into a region. This new 
 exhibition – “Journey through time to a deep repo-
sitory” – was presented for the first time at the 
Schaffhausen trade fair in October 2015 and at the 
end of November at the fair in Winterthur.

Trade fairs and guided tours – Nagra on location
Nagra was present with its information stand at 13 
regional trade fairs and markets. These events 
provided the opportunity for direct contact and 
 exchange of opinions with the public. A total of 6179 
people visited the two rock laboratories (1107 at 
the Grimsel Test Site and 5072 at the Mont Terri 
Rock Laboratory). Besides the regular tours of the 
facilities, Nagra also organised two open days at 
the Mont Terri Rock Laboratory for the interested 
public from the potential repository siting regions 
and one open day at Grimsel for the local popula-
tion of the Bernese Oberland.

Nagra’s school programme
Four newsletters for teachers were distributed. 
Nagra was also invited to take part in three “Tec-
Day” events in Swiss schools. These are organised 
on a regular basis and have proved to be very suc-
cessful in making pupils aware of the fascination 
of natural science subjects. An image concept was 
developed for the website and for school publi-
cations and realised using typical scenes from 
 secondary and high school life.

A landing page titled “Schools and young people” 
was created as part of the school-related activi-
ties. This is aimed at teachers and young people 
alike and has a moderated interactive pinboard for 
exchanging information and opinions. An app 
called “EntsorgungErleben” (Experiencing Waste 
Management) was also developed. On 12th Novem-
ber, Nagra took part in the national “Future Day” 
when schoolchildren have the opportunity to ac-
company their parents to work. The day included a 
visit to the ongoing seismic measurements. The 
school lesson on earthquakes and the school flyer 
were also revised.
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School classes are also welcome to visit the 
Grimsel and Mont Terri rock laboratories.

Extensive information palette for interested 
readers
In 2015, Nagra mailed two issues of “nagra info” to 
around 19,000 subscribers, with the focus in De-
cember on the seismic campaigns; around 300,000 
copies were also distributed as part of a special 
action to households in the siting regions. A bro-
chure that explains the safety-based comparison 
of the siting regions in Stage 2 was published at 
the end of January, together with a flyer that sum-
marises the content of NTB 14-01. A fact-sheet 
was also prepared on the geological investigations 
planned for Stage 3.

A leaflet explaining the seismic measurements in 
the Jura Ost and Zürich Nordost siting regions was 
produced and a flyer was also distributed to the 
public in the area of Brugg with information on the 
ongoing measurements. A brochure on long-term 
safety was published in October. 

Social media and a user-friendly online 
 presence
The Nagra website was continually updated and 
improved in terms of user-friendliness and opti-
misation of the search machine. Regular contribu-
tions on the topic of seismic investigations have 

been published in the blog www.seismik-news.ch 
since April 2015; these were stepped up in October 
2015 with the start of the measurements in the 
Jura Ost siting region. A new film was also produ-
ced on the 3D seismic campaigns. The five-minute 
feature explains the principle and procedures for 
the measurements and can be found on Nagra’s 
YouTube channel.

Work also began on planning a new Nagra blog 
which will be launched in the first quarter of 2016. 

Nagra in the media spotlight
The news programme “Schweiz aktuell” reported 
on 23rd January on the FE experiment at Mont Terri 
and this was repeated on 3sat (led by the German 
broadcaster ZDF) on 30th January. Nagra’s siting 
proposals were presented at the SFOE media con-
ference on 30th January and were widely reported 
on in the media. Nagra held its annual media con-
ference on 16th April with 17 journalists in atten-
dance. A German newspaper (Badische Zeitung) 
organised reader excursions to Zwilag (18th April) 
and the FMT (25th April). On 1st July, the Swiss 
evening news programme “10vor10” reported on 
the FEBEX experiment at the GTS. Six media relea-
ses were published during the course of the year.



43

WORK DEVELOPMENTS 

A media information event was held on 1st October 
on the start of the seismic measurements in Jura 
Ost. An information trip organised by the Nuklear-
forum visited the seismic measurements on 23rd 

October. The SFOE and ENSI held a media confer-
ence on 9th September on ENSI’s call for further 
information from Nagra, which caused a brief 
 flurry of reporting. The visits of Federal Councillor 
Doris Leuthard to regional conference meetings at 
Marthalen (11th November) and Brugg (18th Novem-
ber) were also widely reported.

The new portal “Schools and young people”.

Visit us on the internet:

• www.nagra.ch 
Comprehensive information for the public

• www.erdwissen.ch 
Geology blog coupled with social media
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WORK DEVELOPMENTS 

NEW NAGRA EXHIBITION “JOURNEY THROUGH 
TIME TO A DEEP REPOSITORY”

The “Journey through time to a deep repository“ pro-
vides a virtual look into the future. It uses the novel 
Oculus virtual reality technology to allow visitors to 
the exhibition to experience today what a future waste 
disposal facility will be like. The information section 
looks at a range of topics including rock properties, 
earthquakes, glacier erosion, the repository surface 
facility and seismic investigations. The exhibition 
 allows Nagra to address issues that are raised re-
peatedly in discussions with the public in the potential 
siting regions.
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Organisational structure 2015

Dr. Thomas Ernst 
Chief Executive Officer
 
"Only deep geological repositories can ensure the safe containment of 
radioactive waste over thousands of years."

Corina Eichenberger
President of the Board of Directors
 
"The safety of humans and the environment is the main priority in the 
management of radioactive waste. Waste disposal should have no nega-
tive impacts on the human environment and also has to be compatible 
with the needs of the region. It is personally of great importance to me 
that we should strive to meet this challenge in the future and approach it 
with the greatest sense of responsibility."

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

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

President of the Board of Directors

Executive Board
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ORGANISATIONAL STRUCTURE

Management and head office

Head office
At the end of 2015, 104 people were employed at Nagra’s head office in Wettingen (100 permanent 
 employees and 4 part-time staff/temporary employees), corresponding to 93.3 full-time positions.

Board of Directors and annual general meeting
The Board of Directors held four meetings to deal with ongoing business, as well as three closed meet-
ings. The focus of all the meetings was the Sectoral Plan process. The Board took note of the planned 
research and development programme for 2016 and approved the required outline credit.

The Technical Committee met four times and the Commission for Communication and Information held 
three meetings. The Finance Commission also met twice to consider the closing of the annual accounts 
for 2014, the budget for 2016 and the accumulated accounts.

The annual general meeting of the members of the Nagra Cooperative took place on 2nd July 2015 in Bern. 
The members approved the annual report and accounts for 2014. The members of the Board of Directors 
for the period of office 2015 – 2018 were also elected, with the President and all existing  members being 
confirmed.

Nagra’s head office in Wettingen
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Members of the Cooperative, Board of Directors, 
 Commissions and Statutory Auditors

Members of the Cooperative
Swiss Confederation
Bern

Axpo Power AG
Baden

BKW Energie AG
Bern

Kernkraftwerk 
Gösgen-Däniken AG
Däniken

Kernkraftwerk Leibstadt AG
Leibstadt

Alpiq Suisse SA
Lausanne

Zwilag Zwischenlager
Würenlingen AG

Board of Directors
Corina Eichenberger 
Kölliken (AG)
President of Nagra 

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

Dr. Philipp Hänggi
BKW Energie AG

Walter Heep
Zwilag Zwischenlager
Würenlingen AG

Dr. Thomas Kohler
Alpiq Suisse AG

Dr. Andreas Pfeiffer
NPP Leibstadt AG

Dr. Michael Plaschy
NPP Gösgen-Däniken AG

Dr. Thierry Strässle
Swiss Confederation

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

Technical Committee
Dr. Thomas Kohler
Chairman
Alpiq Suisse SA

Finance Commission
Urs Helfer
Chairman
Axpo Power AG

Commission for Legal Issues
Hansueli Sallenbach
Chairman
Axpo Holding AG

Commission for Communication 
and Information
Dr. Philipp Hänggi
Chairman
BKW Energie AG

Statutory Auditors
PricewaterhouseCoopers AG
Zürich
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ORGANISATIONAL STRUCTURE

Organigram of the head office up to 31st December 2015

Management Team *

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

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

Executive Board

Geology, Safety 2)

• Geosciences
• Safety Analysis

Engineering, 
Field Investigations 2)

• Engineering
• Field Investigations

EB Support

A. Gautschi U. Köhler

• International 
 Services
• Grimsel Test Site

S. Vomvoris

Radioactive 
Materials 2)

International 
Services and Projects

• Repository 
 Programmes
• Public Information

M. Fritschi

Repository Programmes,
Public Information

• FI / CO
• HR 3)

• Support Services
• Information 
 Management / IT /
 Electronic Media

R. Beutler

Finance, Personnel,
Administration

H. Maxeiner

Quality Management
Occupational safety/
Health protection

  M. Fritschi P. Zuidema 1)   

T. Ernst

Science & TechnologyEB Secretariat
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ANNUAL FINANCIAL STATEMENTS 2015

Annual financial statements 
2015
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Comments on the annual financial  
statements for 2015

For the first time, the current financial statements have been prepared in line with the new accounting 
law  according to the updated provisions of the relevant Swiss legislation. To allow comparisons, the 
numbers from the previous year have been restated to meet the new classification regulations. No reval-
uations were necessary.

Project expenditure increased by CHF 4.8 million, mainly due to the seismic measurements in the Jura 
Ost siting region and the higher fees of the Federal Government.

Staff costs, other operational costs and depreciation were reduced by CHF 0.3 million. Compared to the 
previous year, there were no extraordinary revenues. In 2014, an amount of CHF 4.7 million was credited 
to the annual accounts through the release of a provision that was no longer required. 

Further information can be found in the notes to the annual financial statements.

Wettingen, 21st March 2016

Dr. Thomas Ernst, Chief Executive Officer
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Balance sheet

  31.12.2015 31.12.2014

Note Assets CHF CHF

 Current assets 
 Cash and cash equivalents 13 136 310 13 207 873
C1 Trade receivables   1 477 417 481 813
    Due from third parties  1 332 091 399 748

    Due from members of the Cooperative  145 326 82 065

C2 Other current receivables  81 002 21 576
    Due from third parties  81 002 21 576

C3  Non-invoiced services  1 399 725 915 335
C4 Accrued income and prepaid expenses 2 065 475 482 782
 Total current assets 18 159 929 15 109 379

 Capital assets
C5 Tangible fixed assets 1 515 535 1 584 262 
 Total capital assets 1 515 535 1 584 262

 Total assets 19 675 464 16 693 641

 Equity and liabilities  

 Current borrowed capital
C6  Trade creditors 13 328 893 8 848 726
    Due to third parties 13 249 067 8 844 276

    Due to members of the Cooperative 79 826 4 450

 Other current liabilities 851 107 1 041 847
    Due to third parties 851 107 1 041 847

C7 Advance payments received 2 015 793 1 907 763
C8 Deferred income and accrued expenses 3 339 671 4 755 305
 Total current borrowed capital 19 535 464 16 553 641

 Total liabilities 19 535 464 16 553 641

 Equity   
 
C9 Cooperative capital 140 000 140 000
 Annual profit (annual loss) – –
 Total equity 140 000 140 000

 Total equity and liabilities 19 675 464 16 693 641

Explanations page 56
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Profit and loss account

  1.1. – 31.12.2015 1.1. – 31.12.2014 
Note  CHF CHF

C10 Net proceeds from sales of goods and services  
    Net proceeds from services for third parties  3 608 327 2 726 037
    Research contributions from third parties  962 432 517 642
    Net proceeds from services for Cooperative members 763 308 373 554
 Total net proceeds from sales of goods and services 5 334 067 3 617 233

C11 Contributions of members of the Cooperative  
    Contributions to administration costs  700 000 700 000
    Contributions to project expenditure  56 019 895 48 628 415
 Total contributions of members of the Cooperative 56 719 895 49 328 415

 Other operating income 106 716 47 657

 Operating income (total output) 62 160 678 52 993 305

C12 Cost of materials (project expenditure) 42 687 787 37 907 771

C13 Staff costs 16 562 673 16 646 194
C14 Other operational costs 2 676 052 2 845 883
C5 Depreciation and value adjustments on fixed assets 118 650 175 991

 Operating result 115 516 –4 582 533

 Financial income –208 721 –26 435
 Financial costs 181 618 67 499

 Ordinary result 142 619 –4 623 597

C15 Extraordinary, non-recurring or prior-period income – –4 725 835

 Annual profit before direct taxes 142 619 102 238

 Direct taxes 142 619 102 238

 Annual profit (annual loss) – –

Explanations page 56
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Cash flow statement

  1.1. – 31.12.2015 1.1. – 31.12.2014 
Note  CHF CHF

 Annual profit [+] / annual loss [-] –  –

C5 Depreciation and value adjustments on fixed asset items 118 650 175 991

 Change in net current assets  
C1 Decrease [+] / increase [-] trade receivables  –995 604 –169 359
C2 Decrease [+] / increase [-] other current receivables –59 426 14 253
C3 Decrease [+] / increase [-] non-invoiced services –484 390 –102 682
C4 Decrease [+] / increase [-] prepaid expenses –1 582 693 1 254 679
C6 Decrease [-] / increase [+] trade creditors 4 480 167 –136 765
 Decrease [-] / increase [+] other current liabilities –190 740 676 694
C15 Decrease [-] / increase [+] short- and long-term provisions – –4 725 835
C7 Decrease [-] / increase [+] advance payments received 108 030 494 834
C8 Decrease [-] / increase [+] deferred income –1 415 634 99 707

 Cash flow from operating activities –21 640 –2 418 483

C5 Investments in fixed assets –49 923 –86 957

 Cash flow from investment activities –49 923 –86 957

 Cash flow from financing activities –  – 

 Change in cash and cash equivalents –71 563 –2 505 440

   
 Change in cash and cash equivalents 2015 2014

 Cash and cash equivalents as at 1st January 13 207 873 15 713 313
 Cash and cash equivalents as at 31st December 13 136 310 13 207 873

 Net increase/decrease in cash and cash equivalents –71 563 –2 505 440

Explanations page 56
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Notes to the financial statements

A)  General information

First application of the new Swiss accounting law
The present financial statements have been prepared in accordance with the provisions of Swiss law, in 
particular the article on commercial accounting and financial reporting of the Code of Obligations for 
individual financial statements (Art. 957 to 962). These amended provisions have to be applied for annual 
financial statements that begin on or after 1st January 2015.

To ensure comparability, the numbers for the previous year were restated according to the new classifi-
cation regulations. No revaluations were necessary.  

Company, name, legal form and registered office 
Nagra, National Cooperative for the Disposal of Radioactive Waste, Hardstrasse 73, PO box 280, 5430 
Wettingen.
 
Type of audit 
According to legal requirements (Art. 727a of the Code of Obligations), the annual financial statement of 
Nagra is subject to a limited audit. Nagra selected opting-up for an ordinary audit. 

Currency used for the accounting 
The accounting is in the national currency (Swiss Francs; CHF).

Cash flow statement
The cash and cash equivalents form the basis for the presentation of the cash flow statement. Cash flow 
from operating activities is calculated using the indirect method. 

Approval of the annual financial statements 
The Board of Directors approved the annual financial statements on 21st March 2016 on behalf of the 
annual general meeting.

B)  Information on the principles applied in the annual financial statements

The main positions in the annual financial statements are assessed as follows: 

Cash and cash equivalents 
Cash and cash equivalents comprise petty cash and credit balances on bank accounts. They are carried 
at nominal value. Foreign currency items are carried at the exchange rate on the reporting date. 

Trade receivables
Trade receivables are reported at the invoiced amount minus the allowances made for the bad debts 
provision. The allowance is formed based on the maturity structure and recognisable credit risks.

Receivables and payables towards involved parties 
These items are exclusively receivables from and payables to involved parties (i.e. the members of the 
Cooperative).
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Non-invoiced services
The capitalised work in progress and the advance payments received result exclusively from contracts 
for third parties. For the ongoing projects, all expenditure is capitalised in work in progress and all 
 advance payments received are booked as a liability.

Fixed assets
Fixed assets are reported at acquisition cost minus the accumulated depreciation over the estimated 
useful lifetime of each asset category. Investments in hardware below CHF 20k (one-off) and software 
below CHF 100k (one-off) are debited directly to the income statement. 

The lifetimes for depreciation fall within the following bandwidths for the individual categories that are 
relevant for Nagra:

Land Depreciation only in the case of value impairment

Buildings 20 to 50 years

Operating and business equipment 5 to 10 years

IT hard- and software 2 to 3 years

Tenant fixtures are written off over the duration of the tenancy or, if shorter, over the useful lifetime of 
the asset, or are debited directly to the income statement. 

Expenditure on repairs and maintenance that does not add value is debited directly to the income state-
ment. Renewals that change the useful lifetime of assets are capitalised.

Assets removed from operation or sold are written off on the assets account at their acquisition values 
and the accumulated depreciation. The resulting profits or losses are entered in the income statement.

Payables 
All payables are carried at nominal value. Services received and incurred liabilities are deferred accord-
ing to the period.
 
Provisions 
Provisions are formed when, based on events that have occurred in the past, the company has a legal or 
factual obligation, the extent and due date of which are unknown but can be estimated. For the first re-
porting in accordance with the new accounting legislation, the items reported in previous years as provi-
sions have been reclassified as accrued expenses.
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C)  Information, breakdowns and notes on the annual financial statements

C1)  Trade receivables 
The increase compared with the previous year (CHF 995k) is due mainly to the contribution to the  
MoDeRn 2020 project (Monitoring Developments for Safe Repository Operation), invoiced in December 
2015, and an invoice for an ongoing geothermal project at the Grimsel Test Site (together CHF 1032k).

As there were no identifiable credit risks as per the end of 2015, no value adjustment was made.
 
C2)  Other short-term receivables 
Other short-term receivables include cash contributions for securing the centralised billing procedure 
of the Swiss Federal Customs Administration (CHF 8k) and for securing the fulfilment of a customer 
contract (EUR 20k). 

C3)  Non-invoiced services 
Non-invoiced services consist of accrued internal services and third-party services for various projects. 

C4)  Prepaid expenses 
Prepaid expenses comprise the balance of the annual accounts (CHF 1524k) by the members of the 
 Cooperative, the pending reimbursement of PSI (CHF 313k), the prepayments for Suva 2016 (CHF 137k) 
and for the rent for January 2016 (CHF 87k), as well as other smaller positions.

C5)  Fixed (non-current) assets   
   Land and Office and Vehicles Total
   buildings workshop  
   CHFk CHFk CHFk CHFk

 Acquisition value as at 01.01.2014   1 825   570 637   3 032 
 Additions      87  87
 Disposals      –71 –71 
 Acquisition value as at 31.12.2014   1 825   570  653   3 048 
 Additions      50    50 
 Disposals        
 Acquisition value as at 31.12.2015   1 825   620   653   3 098

  Accumulated depreciations as at 01.01.2014  345  442  572   1 359 
 Additions  30   83  63   176 
 Disposals     –71    –71 
 Accumulated depreciations as at 31.12.2014  375   525   564   1 464 
 Additions  30   57  31   118 
 Disposals        
 Accumulated depreciations as at 31.12.2015  405   582   595   1 582 

 Carrying value as at 01.01.2014   1 480  128   65   1 673 
 Carrying value as at 31.12.2014  1 450   45   89  1 584
 Carrying value as at 31.12.2015  1 420   38   58 1 516 
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C6)  Trade payables 
Compared with the previous year, the trade payables of CHF 8849k increased to CHF 13 329k. This is due 
mainly to the 3D seismic measurements carried out towards the end of the year in the Jura Ost region. 

C7)  Prepayments received
The prepayments received are for accrued internal services and third-party services for various pro-
jects. Because of the higher amount of third-party contracts, the prepayments received as per 31.12.2015 
(CHF 2016k) are slightly higher than in the previous year (CHF 1908k).

C8)  Deferred income 
With CHF 3340k, the deferred income in the year of reporting is slightly below the level of the previous 
year (2014: CHF 4755k). This is mainly due to outstanding settlements for services in the previous year. 
The introduction of the new accounting legislation was taken as an opportunity to reclassify positions 
previously carried as provisions in deferred income (outstanding vacation/overtime CHF 1715k, liabilities 
from social planning CHF 35k).

C9)  Equity 
The cooperative capital is unchanged with CHF 140k and is divided into 140 share certificates of  
CHF 1000 each, with 7 certificates of 20 shares each being distributed. 

C10)  Net proceeds from sales of goods and services 
The increase in net income from sales of goods and services is due primarily to a geothermal project 
being carried out at the Grimsel Test Site.

C11)  Contributions of the members of the Cooperative
The contributions of the members of the Cooperative are invoiced on a quarterly basis according to the 
budget approved by the Board of Directors.

C12)  Cost of materials (project expenditure)
The project expenditure is made up as follows:

Project-related external services for: 2015 2014

 CHFk CHFk

Projects 26 285 22 724

Communication 3 401 3 698

Fees (ENSI, SFOE) 12 344 10 775

Travel costs 658 710

External services on projects 42 688 37 908

C13)  Staff costs 
Staff costs were reduced compared with the previous year by 0.5 % to CHF 16 563k as part of the  resource 
planning approved by the Board of Directors. The staffing level at the end of the year of 93.3 full-time 
positions (without temporary positions and apprenticeships) increased compared to the previous year by 
2.2 full-time positions. 
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C14)  Other operational costs 
Other operational costs include rents and expenditure on property of CHF 1103k, expenditure on infor-
matics of CHF 432k and other operating costs of around CHF 1141k. 

C15)  Extraordinary, non-recurring or prior-period income 
In 2003, Nagra took over remaining obligations arising from the Wellenberg site from the now liquidated 
company GNW. The corresponding provision was completely dissolved as per 31st December 2014 (CHF 
4726k) according to a resolution of the Board of Directors from 2007.
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D)  Further information

Liabilities towards pension schemes

As of 31.12. there were the following liabilities towards  31.12.2015 31.12.2014
pension schemes CHF CHF

Contribution statement December 168 327 120 995

Contingent liabilities
Nagra is not involved in any legal actions, legal disputes, regulatory or tax investigations, inquiries or 
other legal procedures that could have financial consequences for the annual accounts for 2015. 

As of 31st December 2015 there were no guarantee obligations.
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Accumulated accounts including  
adjustments
  Increase Status Increase Status  
  2014 31.12.2014 2015 31.12.2015 
Note Total income CHF CHF CHF CHF

 Swiss Confederation 1 404 202 35 652 617 1 618 356 37 270 973 
 Axpo Power AG 10 716 968 269 344 181 12 345 009 281 689 190
 BKW Energie AG 5 201 679 125 178 557 5 992 550 131 171 107
 Kernkraftwerk Gösgen-Däniken AG 14 235 011 350 161 100 16 398 687 366 559 787
 Kernkraftwerk Leibstadt AG 17 070 555 394 632 097 19 665 293 414 297 390
 Contributions for project expenditure 48 628 415 1 174 968 552 56 019 895 1 230 988 447 

 Contributions to administration costs 700 000 88 170 000 700 000 88 870 000
 Contributions of Cooperative members 
 to Nagra 49 328 415 1 263 138 552 56 719 895 1 319 858 447

 Contributions of GNW – 65 265 331 – 65 265 331

E1 Total contributions 49 328 415 1 328 403 883 56 719 895 1 385 123 778 

Explanations page 64
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  Increase Status Increase Status 
   2014 31.12.2014 2015 31.12.2015 
Note Total expenditure CHF CHF CHF CHF

 Geoscientific studies  4 046 390 188 989 527 5 590 415 194 579 942
 Nuclear technology and safety  2 491 475 48 296 522 1 580 565 49 877 087
 Radioactive materials 2 089 580 41 467 843 2 159 461 43 627 304
 Facility planning 1 995 666 30 528 345 891 236 31 419 581
 Generic (non-site-specific) work 4 196 531 102 161 046 3 586 406 105 747 452
 General programme costs 1 996 231 82 524 966 5 254 549 87 779 515 
 Fees and compensation 6 083 978 53 169 450 6 893 963 60 063 413 
 L/ILW programme 22 899 851 547 137 699 25 956 595 573 094 294

 Geoscientific studies 5 464 160 331 780 742 9 981 889 341 762 631
 Nuclear technology and safety 4 063 048 69 349 007 2 868 158 72 217 165
 Radioactive materials 791 990 25 602 598 706 851 26 309 449
 Facility planning 1 437 199 25 358 073 844 756 26 202 829
 Generic (non-site-specific) work 7 699 839 116 571 338 5 324 041 121 895 379
 General programme costs 1 580 435 68 040 428 4 887 636 72 928 064 
 Fees and compensation 4 691 893 56 393 998 5 449 969 61 843 967 
 HLW programme 25 728 564 693 096 184 30 063 300 723 159 484

E2 Project expenditure for repository 
 programmes 48 628 415 1 240 233 883 56 019 895 1 296 253 778 

 Administration and general project 
 expenditure 700 000 88 170 000 700 000 88 870 000

 Total expenditure for L/ILW and HLW 
 programmes, administration 
 and general project expenditure 49 328 415 1 328 403 883 56 719 895 1 385 123 778 

Explanations page 64
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Notes to the accumulated accounts

The accumulated treatment of the contributions of the members of the Cooperative and the application 
of these contributions forms the basis, at the time of waste disposal, for any adjustments of payments 
among the members. It also indicates what work has resulted in project-related expenditure.

The structure of the total income is oriented primarily to the operating accounts. The total expenditure 
and the total income are presented including adjustments.

E1)  Contributions of members of the Cooperative
The contributions of the members of the Cooperative towards covering project costs are calculated 
based on the thermal output of the individual nuclear power plants of the members. 

The contributions of the members in the total amount of CHF 56.7 million (CHF 49.3 million in the previ-
ous year) correspond to those in the income statement. Included is a contribution to administration costs 
in the total amount of CHF 0.7 million. 

The GNW contributions include payments by GNW for contract work on the Wellenberg project. This 
project is now terminated.

E2)  Project-specific expenditure for the repository programmes
The two repository programmes (HLW and L/ILW) basically have the same structure in the presentation 
of the accumulated accounts and are oriented towards the most important technical tasks to be per-
formed up to the completion of waste disposal activities. If there is no explicit reference to a specific 
programme, the following explanations of the individual positions apply to both projects. 

a) Geoscientific investigations 
Geological investigations for identifying potential siting regions comprise geological studies in the investi-
gation area of Northern Switzerland for deep geological disposal of high-level waste, as well as the pro-
cessing of geological information for the low- and intermediate-level waste repository. 

b) Nuclear technology and safety 
The work comprises the safety-based evaluation of potential siting regions, laboratory studies on the 
near-field and on the different backfill materials.

c) Radioactive materials
This includes expenditure on assessing the disposability of waste packages and on ongoing documenta-
tion and inventorying of radioactive waste.

d) Facility planning 
This position includes expenditure on developing the concepts for the surface and underground facilities 
for the repositories for HLW and L/ILW. 

e) Generic (site-independent) investigations 
This includes work on developing methodologies, modelling and validation of the models used in safety 
analyses, laboratory studies, participation in the work in the rock laboratories (Grimsel and Mont Terri) 
and the research programmes of the EU. 

f) General programme costs
This expenditure results from programme management, expenditure on cost studies and public rela-
tions activities.

g) Fees and compensation 
This includes the fees passed on to Nagra from the regulatory and safety authorities.
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Report of the Statutory Auditors

Report of the Statutory Auditors on the annual financial statements for 2015
As statutory auditor, we have audited the accompanying financial statements of Nagra, National Cooper-
ative for the Disposal of Radioactive Waste, which comprise the balance sheet, income statement, cash 
flow statement and notes, for the year ended December 31, 2015.

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

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

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

Opinion
In our opinion, the financial statements for the year ended December 31, 2015 comply with Swiss law and 
the cooperative’s articles of incorporation.
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Report on other legal requirements 
We confirm that we meet the legal requirements on licensing according to the Auditor Oversight Act 
(AOA) and independence (article 906 CO in connection with article 728 CO) and that there are no circum-
stances incompatible with our independence.

In accordance with article 906 CO in connection with article 728a paragraph 1 item 3 CO and Swiss 
 Auditing Standard 890, we confirm that an internal control system exists which has been designed for the 
preparation of financial statements according to the instructions of Management.

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

PricewaterhouseCoopers AG

Willy Wenger Mathias Dietrich
Audit expert Audit expert
Auditor in charge

Zürich, March 21, 2016
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Waste inventories and volumes

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

Waste volumes at the end of 2015
Nagra maintains a centralised database of all waste packages as a service to the waste producers. The 
following table shows the volumes and activities of waste prepared for geological disposal as of the end 
of 2015. Not contained in the table are preconditioned raw wastes and waste packages prepared for pro-
cessing in the Zwilag plasma furnace, for example.

Conditioned waste
(31st December 2015, figures rounded) Volume (m3) Activity (Bq) 

Nuclear power plants 3 588 2.4 · 1015

Zwilag 1 991 5.7 · 1018

 
Federal Govt. interim storage facility 1 553 4.9 · 1015

(waste from medicine, industry and research)     

The “Zwilag waste” consists of waste packages delivered to the interim storage facility from the power 
plants, waste packages from the plasma furnace and flasks with vitrified high-level waste from repro-
cessing.
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Predicted waste volumes and inventories for deep geological disposal
Planning of the geological repositories requires input in the form of information on expected waste 
 volumes. The total volume of waste for disposal will be around 103,000 cubic metres packaged in disposal 
containers (see table for details, values are rounded). The volume of waste from medicine, industry and 
research is based on the operational planning of the repositories.

Predicted waste volumes  L/ILW (m3) ATW (m3) HLW/SF (m3) 
(47/60 year NPP operation)1  conditioned    packaged conditioned    packaged conditioned    packaged
 
BA-KKW 8 195 31 015  
Operational waste from the NPPs (from 
cleaning systems and mixed waste), incl. post-
operational phase before decommissioning  

RA-KKW 475 1 810
NPP reactor waste 
(activated components) 

SA-KKW 22 440 30 760    
NPP decommissioning waste

WA-KKW   100 635  
NPP reprocessing waste 

BA-ZWI 270 290    
Zwilag operational waste

SA-ZWI 585 700   25   25  
Zwilag decommissioning waste

BA-MIF 7 750 12 210 185 670   
MIR waste from FOPH, waste from PSI 
and CERN

SA-MIF 13 260 13 565 30 115  
Decommissioning waste from PSI and CERN

OFA 645 2 290  
Waste from the later surface facilities for 
the L/ILW & HLW repositories

HLW     115 380
Containers from reprocessing   

BE     1 365 8 135
Spent fuel assemblies     

Total volumes 53 615 92 635 340 1 440 1 480 8 515
(rounded)

Percentage 96.7 % 90.3 % 0.6 %  1.4 %  2.7 %  8.3 %
(rounded)

Activity (Bq)2 7.9 · 1016 2.2 · 1016 1.9 · 1019

Percentage  0.4 % 0.1 % 99.5 %

1 Basis: Model Inventory of Radioactive Materials (MIRAM 14)
 Operating lifetime: Mühleberg 47 years (till 2019), other NPPs 60 years
 Takes into account the planned revision of the Radiological Protection Ordinance and decay storage of materials with 

subsequent conventional disposal

2  Activity inventory for reference year 2075
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Publications in 2015

Nagra Technical Reports (NTB) / Nagra Work 
Reports (NAB)
All NTBs can be downloaded from the Nagra 
website or are available in printed form at cost 
price. The Nagra Work Reports for Stage 2 of the 
Sectoral Plan process are also available as 
downloads.

The lists of the Technical and Work Reports can 
be found on the website (www.nagra.ch › Info-
corner › Download › Publications › Technical 
Reports › Full lists). All brochures, factsheets and 
annual reports can be downloaded as pdfs.
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Glossary / abbreviations

AG SiKa
Cantonal Working Group on Safety 

Alpiq Suisse SA
www.alpiq.ch

Andra
Agence nationale pour la gestion 
des déchets radioactifs, France
www.andra.fr

ATW
Alpha-toxic waste

Axpo Group
www.axpo.ch

BGR
Federal Institute for Geosciences 
and Natural Resources, Germany
www.bgr.bund.de

BKW Energie AG
Formerly Bernische Kraftwerke AG
www.bkw.ch

BMUB
German Federal Ministry for the 
Environment, Nature Conservation, 
Building and Nuclear Safety
www.bmub.bund.de

DETEC
Swiss Federal Department for the 
Environment, Transport, Energy and 
Communications
www.uvek.admin.ch

EDRAM
International Association for Environ-
mentally Safe Disposal of Radioactive 
Materials
www.edram.info
  
EGT
Expert Group on Nuclear Waste 
Disposal (EGT) 
www.egt-schweiz.ch

EMPA
Swiss Federal Laboratories for  
Materials Science and Technology 
www.empa.ch

ENSI
Swiss Federal Nuclear Safety 
Inspectorate
www.ensi.ch

EURATOM
European Atomic Energy Community
ec.europa.eu/research/energy/
euratom/index_en.cfm

FMT
Mont Terri Rock Laboratory – rock 
laboratory in Opalinus Clay located 
near St-Ursanne, Canton Jura. Project 
managed by Swisstopo
www.mont-terri.ch

Forum VERA
www.forumvera.ch

GTS
Grimsel Test Site – Nagra’s under-
ground laboratory in crystalline rock 
on the Grimsel Pass, Canton Bern
www.grimsel.ch

HLW
Vitrified high-level waste from repro-
cessing
  
IAEA
International Atomic Energy Agency, 
Vienna
www.iaea.org

IGD-TP
Implementing Geological Disposal of 
Radioactive Waste Technology Platform 
(European Commission, Research & 
Innovation)
www.igdtp.eu

ISCO
International Steering Committee, 
Grimsel Test Site

JAEA
Japan Atomic Energy Agency
www.jaea.go.jp

KORAD
Korea Radioactive Waste Agency
www.korad.or.kr

LES
Laboratory for Waste Management
Les.web.psi.ch

L/ILW
Low- and intermediate-level waste

Long-lived ILW
Long-lived intermediate-level waste

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

NAB
Nagra Work Report

NDA
Nuclear Decommissioning Authority, UK
www.nda.gov.uk

NEA
Nuclear Energy Agency of the OECD, 
Paris
www.oecd-nea.org/nea
    
NSC
Swiss Federal Nuclear Safety 
Commission
www.bfe.admin.ch/kns
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NTB
Nagra Technical Report: scientific 
publication series

Nuklearforum Schweiz
www.nuklearforum.ch
  
NUMO
Nuclear Waste Management 
Organization of Japan
www.numo.or.jp

NWMO
Nuclear Waste Management 
Organization, Canada
www.nwmo.ca

Obayashi
Obayashi Corporation, Japan
www.obayashi.co.jp
  
OECD
Organisation for Economic Cooperation 
and Development, Paris
www.oecd.org

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

Posiva
Posiva Oy, Olkiluoto, Finland
www.posiva.fi

PSI
Paul Scherrer Institute, Villigen, 
Canton Aargau
www.psi.ch

RD&D
Research, Development & 
Demonstration

RWM
Radioactive Waste Management
www.nda.gov.uk/rwm/organisation/rmb

SF
Spent fuel
  

SFOE
Swiss Federal Office of Energy 
www.bfe.admin.ch
 
SKB
Svensk Kärnbränslehantering, Sweden
www.skb.se

Swissnuclear
Nuclear energy section of Swisselectric
www.swissnuclear.ch

Swisstopo
Swiss Federal Office for Topography; 
project manager of the Mont Terri Rock 
Laboratory 
www.swisstopo.ch

TWI
The Welding Institute, UK
www.twi-global.com

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

Explanations of the abbreviations for 
the experiments at the Grimsel Test 
Site and the Mont Terri Rock Laboratory 
can be found in the text-boxes on pages 
30 and 33.
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