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he National Cooperative for the Dis-
posal of Radioactive Waste (Nagra) in
Switzerland was established on 4 De-
cember 1972. It is a cross-generational
project to dispose of radioactive waste ‘once
and for all’, including specialists from several
scientific disciplines and communication ex-
perts. In September 2022, Nagra proposed a
site for a deep geological repository for ra-
dioactive waste. Looking ahead to steps such
as underground experiments or the specifica-
tion of the layout for the deep geological re-
pository, it is clear that many more important
steps will have to be taken in the years fol-
lowing the siting decision. Nagra will adapt to
new challenges in terms of competence and
organization. Good cooperation with the sit-
ing region is just as essential as working at a
high scientific level.

In Switzerland, Nagra has just proposed
the site for the deep geological reposi-
tory for radioactive waste. What does this
mean for the affected communities, also
in terms of participation opportunities?
Our announcement of the site on Septem-
ber 12 was a big milestone for the Swiss
disposal program — also in terms of partic-
ipation. Some ten years ago, regional con-
ferences were formed in the six initial re-
gions. Since then, we have developed our
proposals for the surface facility in co-
operation with the regional conferences.

In the coming years, the surface facility
in the proposed siting area will be further
detailed in a series of workshops. Possible
layouts of the access road network, the lo-
cation and extent of the construction area,
as well as the logistics will be discussed
here. The general license application will
then be submitted in 2024.

What does this mean for the siting re-
gions, where people have been dealing
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with the disposal of radioactive waste
for years and where no repository is now
likely to be built?

The participation process is going to be
terminated in these two regions. The
work in the regional conferences will be
documented and archived by the Swiss
Federal Office of Energy, which leads
the site selection process. Some mem-
bers of these regional conferences ex-
pressed regrets that they have to give up
their work now. In terms of repository im-
plementation, the two regions will be put
on standby until the operational license
for the repository is granted.

A deep geological repository is a major
project. Is Nagra therefore transforming
itself now from a rather science-based or-
ganization into a general contractor for an
underground repository?

A science-based approach will always be
the foundation of Nagra’s activities. The
Swiss plan for the disposal of radioactive

TATuP - Zeitschrift fiir Technikfolgenabschétzung in Theorie und Praxis (2022) 31/3: 72-74

/M oekom

waste follows a stepwise approach. In a
first step, the site selection optimizes the
geological setting for repository safety.
The following general license is only the
decision on the location and the broad
framework of the project.

Further details like the repository lay-
out, the construction methods, and the de-
sign of the technical barriers will follow
once the results from the underground
characterization are available. Therefore,
the construction of the access facilities,
the initial excavations in the host rock,
and the underground experiments (Fig-
ure 1) will have to go hand in hand in or-
der to establish the basis for the optimi-
zation of the repository.

What impact do you expect your future
tasks and challenges to have on Nagra’'s
own organization and organizational cul-
ture?

Currently, we are a project management
company with some 120 people and a
strong focus on earth science and disci-
plines related to feasibility demonstration
and safety assessment.

The optimization of the facility re-
quires the ability to create and assess
multiple solutions for the repository el-
ements and layouts. Individual elements
are strongly interdependent. Consider
the high-level waste (HLW) canister and
the backfill material. Steel-based can-
ister designs are robust in closure, han-
dling, and emplacement. Their lifetime is
around 10,000 years in a bentonite back-
fill. Coated canisters have even longer life-
times and the backfill requirements can
be relaxed. But long-term experience with
copper or nickel coatings is limited, and
such canisters require careful closure and
emplacement. In order to finally choose
the best technical barrier system, we will
have to strengthen our interdisciplinary
work environment. Parallel work on multi-
ple solutions will require additional engi-
neers with in-depth system understanding.

On top of the optimization work lead-
ing to conceptual and design decisions,
we will have to strengthen our ability to
construct and implement. Our engineer-
ing department will therefore definitely
grow, but the final size will heavily de-
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pend on how we choose to lead our con-
tractors.

What are the future priorities of Nagra’s
research and development program? How
will the need for research and develop-
ment in the construction and operation
of a deep geological repository evolve?
The safety of a repository in Opalinus
Clay is broadly accepted. Clay rocks have
very low hydraulic conductivities and
good sorption properties. Their self-seal-
ing capability makes them fail-safe. We
can show that there are large safety mar-
gins toward the regulatory limit.

After locating the best site for the re-
pository within the site selection pro-
gram, R & D will focus on the optimiza-
tion of the repository elements at the site.
As mentioned, the HLW and Spent fuel
(SF) canister designs will be a key point.
Smaller canisters reduce local heat in-
put, while larger canisters reduce the to-
tal number of handling steps and possi-
bly also the size of the repository. Other
engineering topics, i.e., the detailed de-
sign of the HLW/SF encapsulation plant
as well as handling and operation work-
flows, will follow thereafter.

Does social science and humanities re-
search have a place in Nagra’s research
program? Do you expect changes here
over time as the deep disposal project
goes ahead?

We follow the public discussion on Swit-
zerland’s energy strategy, but our mission
is a technical one. Nagra acts as the im-
plementer of the repository. We propose
a concept as well as the best-suited site
and implement the repository according
to the best scientific and technical under-
standing. We act within the legal frame-
work defined in a legislative process
based on a broad discussion. This stable
framework allows us to develop a project
that takes more than 100 years from the
site decision to the sealing of the last ac-
cess.

War has once again become a realis-
tic scenario in Europe. Are you thinking
about contingency plans, for example, in
the event of war or a profound financial
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crisis during the long construction and
operation phase of a deep geological re-
pository?
We actually have contingency measures
in place for various scenarios. The reposi-
tory project is financed from a fund under
the oversight of the federal government.
The fund is filled by the waste produc-
ers during nuclear power plant operation
based on a cost calculation for the repos-
itory project. The calculation is periodi-
cally updated and includes a considerable
safety margin. The financial basis for the
repository project is therefore solid, also
with respect to a possible financial crisis.
On top of that, we also have to provide
concepts for temporary closure of the re-
pository in its operation phase. The tun-
nels and caverns are immediately back-
filled and sealed after waste emplace-
ment. If necessary, a temporary closure
must be possible to avoid damage to the
repository during prolonged times of inac-
tivity. Therefore, we must provide means
for a temporary closure on site. This will
mostly include backfill material. It is a
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regulatory requirement that the technique
for the temporary closure is demonstrated
before any waste is emplaced.

In your view, are there currently any hu-
man activities, social, and technologi-
cal developments that could profoundly
change our perception and understand-
ing of the safety of a deep geological re-
pository?

An entire series of barriers ensure the
highest level of safety for the repository.
The performance of the natural barri-
ers relies on diffusion-dominated trans-
port and self-sealing of claystone. These
processes are very well understood and
have been repeatedly observed in the sit-
ing region. The performance of the tech-
nical barriers and the underlying process
understanding have been demonstrated
in underground laboratory experiments.
Long lifetimes of HLW and SF canisters
are ensured by low corrosion rates of steel
under repository conditions. The backfill
material in the emplacement tunnels pro-
tects the canisters and has excellent re-
tention properties. All this means that a
repository will have the highest safety
standard under the widest range of con-
ceivable scenarios. However, we continue
research and development work to further
optimize the repository.

Are there any current developments in
research and technology that Nagra may
wish to exploit for safety cases and for
the exploration, construction, operation,
and decommissioning of a repository in
the future?

A safe repository can be constructed in
a clay formation today. However, Nagra
will exploit new developments as they
arise to improve construction techniques
and operational procedures. Remote han-
dling and monitoring techniques are rap-
idly evolving and can be of use in an un-
derground environment. There are also
interesting developments in canister ma-
terials. However, we will always assess
such developments in terms of safety, re-
liability, and costs.

How do you see the view of politics and
society on deep geological disposal de-

TATuP - Zeitschrift fiir Technikfolgenabschatzung in Theorie und Praxis (2022) 31/3: 72-74




INTERVIEW

veloping? What can we possibly expectin
the future?

The approach of a deep geological repos-
itory for the safe disposal of radioactive
waste is widely accepted in Swiss society.
Surveys show a stable approval rate of 60

In the underground, the repository will be
protected by hundreds of meters of rock.
Marking of the repository requires de-
cisions when the repository is sealed in
around 100 years. We closely follow the
relevant research in this field.

Invest in top quality data and remember

that scientific excellence is nothing

without public acceptance.

to 70 percent over the past decades. Cur-
rently, this is the internationally accepted
disposal option.

Other approaches, such as transmuta-
tion, entail an entire industry including new
nuclear installations. Although currently
not foreseen, it may become a possibil-
ity in some decades. However, this tech-
nique is not applicable to the 632 vitrified
waste packages we have from past repro-
cessing of spent fuel. For this category of
high-level radioactive waste, a deep geo-
logical repository will always be required.

In Switzerland, the law provides for per-
manent marking of the repository. Are
there already specific ideas about this?
How do you assess the necessity of a
marking?

The future is about people. Will you find
enough well-trained and motivated
young employees to be able to tackle
and manage Nagra's tasks well in the fu-
ture?
We are running a large technology-driven
project with a clear and good purpose. We
work for the safe disposal of nuclear waste
today, so that future generations remain
safe. This is a good basis for recruitment.
We cooperate with leading universi-
ties and competence centers in Switzer-
land to preserve and develop the knowl-
edge at the core of the project. Nagra also
takes part in research initiatives and net-
works at European and international level.
These initiatives enlarge our network and
allow us to identify qualified candidates
in relevant research fields.

For the construction of the reposi-
tory, we will however rely on well-estab-
lished methods from the mining and tun-
neling industry, which has a long tradi-
tion in Switzerland. Here, we will most
likely continue to work with experienced
contractors.

In your experience, what interests young
people about deep disposal?

We have an interesting mission, and we
are a scientifically driven. You could say:
The successful implementation requires a
scientifically sound concept, a good and
stable cooperation with the selected re-
gion, and finally the ability to construct
and operate a multi-billion infrastructure
project. So there will be job opportunities
for a wide variety of qualifications.

What else would you like to share with us
on the topic of ‘The future of high-level
radioactive waste disposal?’

With site-selection coming to an end af-
ter years of fieldwork and data interpreta-
tion, my personal lesson is: Invest in top
quality data and remember that scientific
excellence is nothing without public ac-
ceptance.

Fig.1: A deep geological repository requires not only underground facilities, but also surface facilities that are in operation for a longer period of time. Source: Nagra
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