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In Finland, four nuclear power plant units have been operated for over 20 years.
The plants are located a two Stes, Olkiluoto and Loviisa. The units supplied 27%
of dectricity demand in 2001. In May 2002, the Finnish parliament gpproved the
government’s Decision in Principle to congtruct a new nuclear power plant unit in
Finland.

Responghility for nudear waste management lies with the utilities, which have
established a joint company, POSIVA, to take care of spent fud disposd and
other specidized aspects of nuclear waste management. It was in 1983 that the
Finnish government set the objectives and the schedule for the nationd waste
management programme. Since then, two shalow underground repositories have
been congructed for low- and medium-level operating waste in crysaline rock at
the power plant Stes.

Today, the man activities in nucdear waste management concern spent fud
disposa deep in the Finnish bedrock. This task has required, and will dso in the
future require, a lot of work. Apart from technica and scientific issues, a mgor
chalenge has been the creation of a sufficient degree of public acceptance, which
isa'mudt’ in order to obtain favourable political decisons.

Stepsin the year s 1980 — 2000

The condruction of the firg Fnnish underground repodtory for low- and
medium-level waste was darted in 1988 at Olkiluoto. The repository, which was
commissoned in 1992, is located less than one kilometre from the power plant
units. It is Stuated at a depth of 70-100 metres in crystaline bedrock. The total
capacity of the silos is about 8000 m® of waste.

The excavation work on the Loviisa repogtory began in 1993, and the facility
was commissoned in 1998. The repodtory comprises a transport tunnel of about
1100 metres in length, with tunnd and hall spaces built a a depth of about 110
metres. The repository, when built to its full capacity, will accommodate about
4000m? of waste.
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For spent fue, faciliies have been congructed for interim sorage. Spent fud
bundles are stored in water pools a both power plant areas until disposal, which,
it is intended, will begin from 2020. Thus, the avalable Sorage capecity gives
enough time for dl the preparatory measures necessary for the implementation of
find disposal.

Ancther important dement in the Finnish nucler waste management system is
the nucler waste management fund, which was established in 1987. The utilities
have to collect a fee within the price of nuclear dectricity and et it adde in the
state-controlled fund. The fund and the securities must cover dl the future cods
of waste management, including spent fue and operating waste, as well as other
necessary activities (decommissioning of power plants, etc). By 2002, about
1200 million Euros had been accumulated in the fund.

Development of deep disposal for spent fuel

Until 1996, spent fue from the Loviisa power plant was returned to Russa
(origindly to the Soviet Union). However, dready in the early 1980s, a nationd
programme for spent fuel disposd was consdered necessary, since only a part of
the spent fue from the Finnish power plants was exported. Hence, the
devedlopment of a technicd concept suitable for Finnish geologicd conditions
was darted. Currently, the Nuclear Energy Act does not dlow the export or
import of nuclear waste. The Finnish programme ams & the condruction of a
national deep repository for spent fud in the 2010s, and the facility should start
operation in 2020.

The planned permanent way to take care of spent fud is emplacement of the
packaged spent fud in the repository to be excavated in crystdline bedrock a a
depth of severa hundred metres. The packaging is based on use of copper
canigters, which will be surrounded by compacted bentonite in the repository.

Systematic work aimed at the dting of the repostory was aso started some 20
years ago. The essentid am of the dte characterisation programme was Ste
sdection by the end of the year 2000. The programme advanced into deep
drillings and other field work in 1987. In the find phase of dte sdection studies
gnce 1997, sSite characterisation was focused a four gSte candidates, the two
nuclear power plant stes (Olkiluoto at Eurgoki, and Loviisa) and a two other
sites (Kuhmo and Adnekoski).

The latest updated safety andysis was reported in 1999. It proves that the fina
digposa of spent fud can be implemented in compliance with safety regulations
issued by the government a any of the four Stes studied. The results do not
provide grounds for ranking any one of the Stes above the others with regard to

sHety.

POSIVA darted the assessment of environmenta impacts (EIA) of spent fud
disposd in 1997. In the fird phase, the procedure consisted of drafting the EIA
progranme. Inhabitants of the candidate municipdities were encouraged to
participate in the process. The EIA process was continued by studies of the
impacts on nature and on the utilisation of natural resources, on land use and on
human hedth, as wel as by an assessment of the socid impacts. Alternatives for
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spent fuel management were dso compared. The find EIA report was completed
in 1999.

In Finland, the dting and implementation of a nuclear waste management facility
requires political decisons. An essentid prerequisite for successful  decison
making is adequate public acceptance. Communicetions have continued since the
early 1980s in order to deliver information and to create confidence in the safety
of the planned find digposa facilities for different kinds of radioactive waste.

The information activities have included presentations for stakeholders, ‘open
houses, vidgts to exiging nucler waste faciliies and power plants, tabloids
delivered to dl the households in the vicinity of the candidate aress, as wdl as
advertisements in the loca and in the nationa newspapers. In 1997-99, when the
EIA procedure was being undertaken in four municipdities, numerous locd
interactive occasons were aranged. The atitudes in the municipdities in which
the nuclear power plants are located, have been consstently more postive than in
other parts of the country. Currently, a cleer mgority of the inhabitants of these
municpditiesisin favour of the deep disposd facility.

Decison in Principle

The Finnish Nucler Energy Act requires that a policy decison, a so-cdled
‘Decison in Principleé (DiP) has to be gpplied for nuclear facilities prior to
implementation. This dso gpplies to a find repogitory for spent fud. The DIP is
made by the government. A podtive DiP does not, however, in itsdf endble
POSIVA to congruct the planned repository. In the DiP process a judgement is
made on whether the planned fadlity is '...in line with the overdl good of the
society'. Later, separate licences have to be gpplied for to enable the construction
and the operation of the facility.

According to Finnish legidation, the dting issue is cosdy connected with the
DiP. The agpprovd of the host municipdity is a precondition for a pogtive
decison, in addition to a supporting dStaement from the Safety Authority.
POSIVA submitted the DiP gpplication to the government in 1999. The ste of
the facility for which the decison was goplied was Olkiluoto in the municpdity
of Eurgoki. Severad factors supported the sdection of Olkiluoto as the find
disposal site.

Ste invedigations proved that the bedrock a Olkiluoto is suitable for safe
disposd. According to the EIA results, environmenta impacts would be minimd
in a municipdity where a nucler power plant dready exiss. At present, the
Olkiluoto nuclear plant units produce most of the spent fud in Finland; thus the
need for trangportation will be minimised. Olkiluoto aso offers the possbility of
utilisng sea trangport in addition to road and railway dternatives. The power
plant activities & Olkiluoto and the exiging infrastructure of the area are dso
cler advantages for fina disposa. Furthermore, there is a good local support for
the repository in the municipdlity.

Statements concerning the gpplication were requested from the Safety Authority,
STUK, saverd minidries, the municipd council of Eurgoki, neighbouring
municipdities and regiond authorities The public had dso the posshility to
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express its opinions on the application. The hearings and review of the application
for DiP were completed in early 2000. Almogt dl of the statements requested, in
tota about 20, were in favour of the DiP.

According to the Safety Authority, STUK, the policy decison can be made on the
basis of safety and Olkiluoto is suitable for the safe disposd of spent nuclear fud.
The municipaity of Eurgoki took a decison supporting the sdection of Olkiluoto
as a repodtory dte in January 2000. The votes in the municipa council were 20 in
favour and 7 againgt. In December 2000, the government approved the POSIVA
application.

The Nuclear Energy Act requires that the find phase in the DiP process is a
decison by parliament, which may decide that the DiP remains in force, or may
reverse it. The firs debate took place in parliament in February 2001. After the
preparatory work of two parliamentary committees, the decison was agan
debated in a plenary sesson. The find vote in May 2001 was 159 in favour and 3
againg the approva (37 MPs were absent). In May 2002, the parliament aso
accepted the digposa of spent fud from a new Finnish nuclear power plant unit in
the same repository.

Thefuture

The new gtage of the find disposal programme after a pogdtive DiP will ental the
congruction of an underground research facility (ONKALO) a Olkiluoto. The
facility will be used to obtan detaled dte data for the agpplication for a
congruction licence and for fitting the deep repostory into the locd geologica
gructures of the Olkiluoto idand. The technical design and demondration work
and the complementary dte characterisation results will provide the bads on
which the safety case will be prepared to support the construction licence
gpplication around the year 2010.

The underground characterisation facility will condst of an access tunnd and an
associated ventilation tunnel, as well as research levels a depths of 300, 400 and
500 metres. The totd length of the access tunnd will be some five kilometres. The
am is tha ONKALO will eventudly be used as a pat of the find disposa
fadility.

The congtruction of the access tunnd is scheduled to gtart in 2004, and the total
length of the congtruction period is estimated to be 5-6 years. Research activities
a the main research level, a a depth of 400 meters, will probably be started 3-4
years after the excavation work has commenced. Once ONKALO has been
congtructed and the underground characterisation studies completed, the project
will move on to the congtruction of the actud find disposa facility in the 2010s.

4 WNA Annua Symposium 2002



