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Abstract.

In Norway a Governmental Committee was appointed in 1991 to rake an evaluation ofthe
future steps that need to be taken n Norway to find a final solution for the spent nuclear fuel
and for some other radioactive waste for which a disposal option oes not exist today. The
report from the Committee is now undergoing a formal hearing process. Based on te
Committees recommendation and comments during the hearing the responsible Ministry will
take a decision on future nfrastructure in Norway for the spent nuclear fuel. This will be
decisive for the future management of spent nuclear fuel and radioactive waste in Norway.

1. Introduction

In December 999 a Governmental Committee was appointed to ake an Evaluation ofthe
strategies for high level reactor fuel" the so called "Bergan Commission". In December 2001
the report was published [I ]. InJanuary 2002 the report was sent for hearing to Governmental
orgarnsations, ministries, municipalities in the area of the reactor ses, to NGO's and to other
concerned groups. Based on the recommendations by the committee and the comments
received during the hearing process, the Ministry of Trade and Industry will make their
decision on the future steps.

2. Background

Norway does not have any nuclear ower plants, although there are two research reactors. The
Institute for Energy Technology (IFE) operates these two reactors lcated in Halden I km
south-east of Oslo, and at Kieller, 25 km east of Oslo. IFE is an industrial foundation funded
from the national budget and from commercial research programmes. Main research areas at the
Halden reactor are reactor safety, technological research and development. Fuel testing, the
OECD/Halden pr 'ect, and research on man-machine interactions are two important tasks.
Tested fuel elements are returned to their owners. The JEEP 11 reactor at Kjeller is used to
produce pharmaceutical products and irradiation services for medicine, industry and research.
Neutron beams from the reactor are used to study the fundamental physical characteristics of
solids and liquids.

In 1989 a committee was appointed by the govenu-nent to investigate possible solutions for final
disposal of all the Norwegian LLW and ILW 2]. In 1992, an impact assessment was performed
including three possible disposal sites, with a recommendation for one of them. This was an
engineered rock cavity facility in Hrridalen, 25 km from the Kjeller waste conditioning plant 3].
During the Parliamentary committee deliberations it was proposed that it should be a combined
disposal and storage facility, with storage of the plutonium beann- waste and disposal ofthe
short lived waste. The facility was constructed and is in operation since March 1999.
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3. Radioactive waste and spent nuclear fuel generated in Norway

Laboratory scale fuel reprocessing plant in operation 1961-1968 (liquid aste containing
.fission products and decommissioning waste).
Examinations of irradiated fuel in the metallurgical laboratory 11 (cutting and grinding
waste).
Halden reactor (ion exchange resin, SNF).
Isotope (phan-naccutical) production (all kinds of laboratoi), waste).
Research wastefirom IE and other research institutions).
Waste from medical applications.
Industry (sealed sourcesftom industrial applications).
Scale deposits on production equipment from offshore industry in the North sea owspec�fic
natural activity, VORM,).
Exit signs and onic smoke detectors.
Decommissioning (when the to research reactors are going to be closed down, this work
will result i various tipes f adioactive waste).

Todav the total amount of spent nuclear fuel in Norway is 16 tons. Approximately 25 kg is
Penerated each year and the total amount in the future disposal facility will depend on the
time of closure of the research reactors.

4. Future issues of concern

4.1 Spentnuclearfuelandthe"BerganComniission"

The main recommendation of the "Bergan Commission", appointed by the Norwegian
Government, is that the Norwegian spent nuclear fuel should be stored for a period of 40-60
years. One reason is cooling, the other is to have sufficient time to develop a disposal
strategy and construct a repository [1] and that a new intermediate storage facility should be
built in a rock cavern. The decision should be taken this year, so the facility can start
operation in the year 201 and be in operation for 40 to 60 years.

The Committee has made a brief evaluation of possible storage options; continue as today (1)
,.zero solution"; 2) upgrading of today's storage facilities; 3) storage abroad; 4) construct a
new storage facility. They estimated cost, safety, technical, ethical and acceptability issues,
and ranked the four alternatives. They have used the disposal facility in Himdalen as a
"basis" for arguments, safety aspects and brief economical evaluations.

Ranked as number one (the best) is to construct a new facility and the least favourable is
continued use of today's storage's. It is worth noting, that although they argue that it is rather
unlikely, they rank storage abroad higher than today's existing facilities.

They also discuss possible disposal options, compared with the ongoing activities in other
countries and in the nternational forum and at the IAEA. Their main recommendation is that
a disposal facility should be built in Norway. Research and upgrading of knowledge should
start at once and the decision about disposal and site should be taken in the year 2020 An
international solution (or regional disposal facilities) might be an option and should not totally
be uled out', and they point out that Norway has to be prepared to be the host country.
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The Committee argues that bore-hole technology would be a real option for the small amounts
of the Norwegian spent fuel and long lived waste. An argument is hat based on the off shore
activities a good knowledge in this area already exists in Norway. An additional reason for
this is that it will be to expensive o go down to depths of hundreds of meters the way they
are planning to do in Sweden and Finland. Considering retrievability the Comi-nittee's
recommendation is that because of the small amounts of spent fel in Norway retrievabifity
should not be taken into account when designing the disposal option. The focus of' the
evaluation is the spent nuclear fuel, but the Committee recognises that also other kinds of
waste exist in Norway and a solution has to be found i.e. for waste that cannot be disposed of
in the Hmdalen facility.

4.2 Other sources of radioactive waste

In the Norwegian process of recycling of electrical articles ionic smoke detectors are
included, this will create radioactive waste. The Am-241 source needs to be properly
handled. So far the policy in Norway has been that normal household detectors are

'dered household garbage and can be dsposed of as such. Industrial smoke detectors
(with stronger Am source) or detectors in great amounts must be disposed of as radioactive
waste (to be handled at the IFE waste treatment plant). When the Hmdalen disposal facility
was designed and constructed it was not foreseen that these amounts of Americium would
have to be handled. If the smoke detectors are collected ntact the physical volume will be
large, if they are separated and the Am-source is taken out other problems occurs, such as
radiation protection of workers, transportation and disposal. Since it is a long lived nuclide it
will only be accepted in the Hmdalen facility to certain amounts. One possible solution is to
get the physical volume as small a possible and get a high concentrated waste product that

iII have to be disposed of the future new disposal facili
wi I I y.

For industrial radioactive sources. the main rule is that they shall be returned to the
manufacturer when they are spent or no longer in use. If not possible and for older existing"
sources they have to be treated as radioactive waste at the IFE plant. If, in the future, the
amount of such sources will be reater than expected or when high activity sources appears -
they will not be suitable for disposal at the Hmdalen facility and other solutions will have to
be found.

The problems of Scale/NORM fom the oil industry have not been solved in Norway yet. The
Hlmdalen facility is not accepting tis kind of waste (as of today's licensing). One rason is
the big volumes, the other is that it is "non nuclear" waste. In Norway work is going on to
concentrate this kind of waste. Then the volume argument wuld not be valid for the
Himdalen facility but you would then have a hghly concentrated aste product consisting of
long lived nuclides.

5. Discussion and recommendations

From a public acceptance point it is important to be clear and stick to the original intention of
a facility and not "sneak in" other kinds of waste when the facility is a reality an in
operation. When you have an existing disposal facility in operation, "put everything tere is
a msbehave you hear quit often. 11 can be difficult, for example, i:o argue against that other
kinds of waste, for which the facility has been constructed and lcensed, shall be disposed in
the facility. Other arguments that can be heard are: use a comer r put it on the roof the
facility.
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The Norwepian Radiation Protection Authority (NRPA), the regulatory body in Norway for
both radiation protection and nuclear safety, puts a high priority in having the necessary
infrastructure in place in due time, including the necessary regulations. Further developm ent
of regulations and criteria concerning disposal and storage of SNF and radioactive waste
should be done prior to further steps taken on the future infrastructure.

Present evaluations are not detailed enough to make a decision on were and what kind of
storage facility will be needed. For example, it is premature to say that such a facility for
intermediate storage of spent fuel should be a rock cavern facility. As pointed out by the
"Bercyan Committee", an evaluation of what other kinds of waste that exists or will be
generated in Norway is needed, especially for te decommissioning waste. NRPA believes
that such an evaluation should be done prior to a decision about the future storage facility,
since the best option would be to have this waste included in the same facility. Also, when

'der'nq a rock cavern, NRPA puts emphasis on that this could be used as "extra"
protection but that the safety and the physical protection requirements will have to be fulfilled
by the facility as such.

The time for the shut down of the research reactors will be an mportant factor in the future
infrastructure for SNF and radioactive waste in Norway. Today's lcensing is expiring in the
year 2008. Anyhow, IFE or a similar rganisation will exist at the sites for years to come, a
relevant factor when deciding on what kind of ntermediate storage to use for the spent fuel.

Of the estimated amount of 17 tons of Norwegian SNF, about 10 tons 59 %) is in a metallic
form that cannot be directly disposed of and requires dry storage conditions. NRPA considers
that this needs to be further discussed and evaluated before a decision on storaue and disposal

be taken, snce the majority of the Norwegian SNF s problematic". Reprocessing has
not been considered as an option for political reasons of the "Bergan Committee".

The discussions for nternational solutions is an area where Nor-way should take part. It is too
early to say what kind of societal changes may occur in the future. The discussions and
research for disposal options in Norway should be broad, and take into account national as
well as nternational solutions. NRPA also considers that information and public involvement

iII be very mportant. Well-defined structures and plans for this work w have to be
established and enough resources should be allocated for all involved parties, authorities,
waste enerators and other responsible organisations.

For the responsible Norwegian organisations, it will be mportant to have an appropriate level
of research, continued development of knowledge, participate actively in ongoing
international forums and follow the issues and trends concerning radioactive waste and spent
nuclear fuel management.
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