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Day 1 – National Case Studies 

The Finnish Experience with the Construction of Onkalo 

Licensing of a repository for nuclear waste in Finland - J. Avolahti (MEE) 

Pursuant to the Nuclear Energy Act (990/1987), a license holder whose operations result, or have 
resulted, in the generation of nuclear waste must perform all measures included in the 
management of nuclear waste and preparation thereof and bear all the costs of nuclear waste 
management. Under law, spent nuclear fuel is regarded as nuclear waste. According to the 
amendment made to the Nuclear Energy Act in 1994, nuclear waste generated in Finland must 
be handled, stored and permanently disposed of in Finland. Nuclear waste generated elsewhere 
may not be handled, stored and permanently disposed of in Finland. 

The Finnish nuclear legislation defines spent fuel as nuclear waste and requires that it has to be 
disposed of in the Finnish bedrock. Over 30 years of systematic R&D has been carried out to 
develop the repository concept, site selection, technologies, safety assessment and the 
regulatory approach. Activities are based on the Finnish Government’s long term strategies since 
1983. The stepwise development and future plans for disposal are presented in Table 1. 

The licensing procedure for a disposal facility has several steps that are similar to all nuclear 
facilities in Finland and are defined in Nuclear Energy Act (990/1987) and Decree (161/1988). 
These licensing steps are: 

Table 1. Main phases and steps in the program for spent fuel disposal from Loviisa and Olkiluoto 
nuclear power plants in Finland. 

-Review of licence application
-Oversight of operation

-Operating licence application
-Operation of the facilities

2019-

-Review of licence application
-Oversight of construction

-Construction licence application
-Construction of the facilities

2012-2020

-Updated safety regulations 2008
-Oversight of site investigations and 
construction of “Onkalo”
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•  Decision in Principle (DiP) is required for a nuclear facility having considerable general 
significance. This is essentially a political decision: the government decides if the 
construction project is in line with the overall good of society. The decision can be 
applied for one or more sites, the host municipality has a veto right and the parliament 
has the choice of ratifying or not ratifying the decision. 

•  Construction License is granted by the Government and authorizes the construction of 
the disposal facility. The actual construction is regulated by STUK and includes several 
review and approval steps, hold points and viewpoints. 

•  Operational License is granted by the Government and authorizes the operation of the 
facility for a certain period. The operation license is needed before nuclear waste can be 
disposed. 

An Environmental Impact Assessment (EIA) shall be conducted prior to the first authorization 
step of a major nuclear waste facility. The EIA procedure for the final disposal of spent nuclear 
fuel from three units of the Olkiluoto nuclear power plant and two units of the Loviisa nuclear 
power plant was carried out in 1998–1999 and extended to one more unit at Olkiluoto in 2008-
2009.  

Pursuant to the Nuclear Energy Act, before making the DiP the Government shall ascertain 
whether the municipality planned as the location of the nuclear facility is in favour of the 
facility, and ensure that no facts indicating a lack of sufficient prerequisites for constructing and 
using a nuclear facility in a safe manner without causing injury to people, or damage to the 
environment or property, have arisen in the statement from Radiation and Nuclear Safety 
Authority STUK or elsewhere during the processing of the application. The Government's 
decision-in-principle shall be forwarded, without delay, to Parliament for perusal. Parliament 
may reject the decision-in-principle or decide that it shall remain in force as it stands. 

In 2000, the Government made a DiP on the disposal of spent fuel from Loviisa and Olkiluoto 
nuclear power plants in Olkiluoto bedrock. The DiP also stated that the project is allowed to 
proceed to the construction of the ONKALO underground rock characterization facility in 
Olkiluoto. From a legal standpoint, the DiP thus included a permit to start a limited construction 
of the repository. ONKALO may be later used as a part of the actual repository and therefore the 
regulatory approach to ONKALO construction is the same as is for the rest of the repository. 

The activities of Posiva, the implementing organisation, to fulfill the DiP are regulated by the 
Ministry of Employment and Economy (MEE) and Radiation and Nuclear Safety Authority (STUK). 
The regulatory oversight of Posiva’s spent fuel disposal project (including the construction of 
ONKALO), consists of review and assessment and inspection. Other functions, such as 
establishing, updating or adopting safety principles, regulations and regulatory guides, are 
developed in parallel with the RD&D work. 

Pursuant to the Nuclear Energy Act, the decision-making and licensing system of nuclear 
facilities is based on a principle whereby safety is continuously reviewed, the assessments being 
further defined throughout the procedure so that the final safety assessments are only 
performed at the operating licensing stage. 

The actual licensing procedure starts after the Government's decision-in-principle. The 
construction of a final disposal repository is subject to a construction license granted by the 
Government. Prerequisites for granting the construction license include the requirement that 
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the plans concerning the facility be sufficient in terms of safety, that the protection of workers 
and the population's safety have been taken into account appropriately when planning the 
operations, that the location is appropriate with respect to the planned operations, and that 
environmental protection measures have been taken into consideration in an appropriate 
manner in the planning of operations.   

In addition, the construction of a final disposal repository and an encapsulation plant requires a 
number of other permits and licenses, such as permits in accordance with the Environmental 
Protection Act and the Water Act, and a municipal building permit.  

A construction license for the final disposal repository of spent nuclear fuel must be applied for 
by the end of the year 2012. A hearing procedure involving municipalities, authorities and 
citizens will be established during the application process for the construction license. 

The operation of a nuclear facility requires an operating license issued by the Government. In 
order to receive a license, it must be ensured that the protection of workers, safety and 
environmental protection have been taken into account as appropriate. Furthermore, for 
instance, licenses in accordance with the legislation regulating the transport of hazardous 
substances are required for the purpose of transporting spent nuclear fuel. The operating license 
will be granted only for a fixed term. A hearing procedure involving municipalities, authorities 
and citizens will be established during the operating license application process.  

Design and Construction of Onkalo - J. Vira (Posiva) 

Design premises 

The idea of underground characterization as a final, confirming phase of the site selection 
process is included in Teollisuuden Voima's and later Posiva's plans since the early 1980's and 
the construction of an investigations facility was one of the main objectives set in the long-term 
RTD program Posiva published in 2000. The idea was presented in IAEA's early guidelines for 
repository siting, but how the characterization facility would be related to the actual repository, 
was not, perhaps, made all clear in them. At the time Posiva started its design of the ONKALO a 
separate characterization facility in the actual host rock looked like a potential source of 
hydraulic and geochemical disturbances that, in general, should be avoided. For the efficient use 
of both rock resources and manpower it was considered natural to design the ONKALO in a way 
that it could later be used as an access way to the repository as well. Of course, it was 
understood that this would cause additional complexity in the actual construction work, since 
the design and construction of the facility should, in this case, comply with nuclear regulations. 

The principal objectives set to the ONKALO design were 

•  to enable the underground characterization of the actual host rock of the repository, and, 
barring unexpected negative results, the final confirmation of the site suitability; 

•  to enable in situ testing and demonstration of repository technologies and work 
processes in realistic conditions 

with the main constraints that 

•  it should be built in a way that the characteristics of the host rock important for long-
term safety were not compromised, and 


