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Abstract 
 
In spite of small quantities of radioactive waste and spent fuel Slovenia needs final solution 
for this waste. While for spent fuel the debate is still being carried on at the strategic level, 
Slovenia made  a clear decision on the disposal of LILW. It is required that the site for a 
repository for LILW be known by 2008 and the repository in operation by 2013. The site 
selection and the repository construction are therefore the first priority of ARAO – the 
national waste management organisation. The paper presents the disposal plans in Slovenia, 
the site selection procedure with the methods and tools, used in different phases of the 
procedure, the difficuties and successes registered so far, and the new challenges expected in 
the future. 
 
 
Introduction 
 
 
The Slovenian nuclear programme consists of only two operating facilities: the small, 250 kW 
TRIGA research reactor, which has been in operation since the mid sixties, and the nuclear 
power plant – 676 MWe PWR – which is in commercial operation since 1983. It was jointly 
constructed by Slovenia and Croatia and is owned  in equal shares by Slovenian and Croatian 
utilities. The third nuclear facility, the uranium mine Žirovski vrh, was in operation in the 
eighties. It was closed in 1990. The mine is now being decommissioned. 
 
 
Radioactive waste 
 
 
The amounts of waste produced in Slovenia are very small compared to other nuclear 
countries. In addition to waste arising from electricity generation and operation of the 
research reactor, the radioactive waste is generated also by industrial and medical applications 
of radioactive sources and by research activities. In the past, low radioactive waste was also 
produced in uranium mining and milling.  
 
The main producer of all waste categories is NPP Krško. The contribution of other producers 
is relatively small. At the end of 2002 the amounts of operational  low and intermediate level 
waste reached about 2300 m3 and the waste from the past mining and milling activities  about 
2 million tons. 707 spent fuel assemblies in the spent fuel pool in NPP Krško is the present 
quantity of high level waste in Slovenia. 
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It has been estimated that by the end of its scheduled lifetime the Krško NPP will have 
produced about 3700 m3 of operational waste and 1500-1600 spent fuel assemblies. Together 
with  decommissioning waste, the total volume of low and intermediate level waste (LILW) 
that will be generated by Krško NPP will be approximately 17,000 m3, which is  less than the 
annual production in some European countries (e.g. France or United Kingdom)  and about 
615 - 660 tons of heavy metal.   
 
 
Waste management 
 
 
Negative public opinion and the lack of political support are the main reasons why, so far, 
Slovenia has succeeded only in developing the disposal solution for the waste from mining 
activities. Two disposal sites – one for mine waste and one for mill tailings – are located near 
the mining site. Solutions for other types of waste  still need to be developed. At present only 
temporary solutions are provided. The waste from energy production is stored on the premises 
of NPP Krško, while the waste from small producers is stored separately in the centralised 
storage facility. 
 
Management of waste at the premises of the nuclear power plant is the responsibility of the 
plant operator, while management of waste from small producers is the responsibility of 
ARAO – the national waste management organisation. The LILW storage at NPP Krško is 
close to being filled to capacity. With the waste volume reduction and improvements in waste 
treatment and the reduction of waste production the storage still meets the requirements, but a 
long-term solution is needed. 
 
The spent fuel pool of the Krško NPP has recently been successfully re-racked to provide 
sufficient capacity for plant lifetime and even for possible lifetime extension. The TRIGA 
reactor spent fuel pool is completely empty. In 1999 all spent fuel from the research reactor 
was shipped back to the USA as a part of their fuel take-back programme. Only a smaller 
number of fresh or partly burnt fuel rods were left for further operation of the TRIGA reactor. 
Until 2006, there remains an open possibility of returning even this remaining fuel, if 
Slovenia decides to shut-down and decommission the research reactor. 
 
 
Long-term waste management programme 
 
 
Long-term waste management is the responsibility of ARAO, the national Agency for 
Radwaste Management. It was founded by the Slovenian Government in 1991 with the 
assignment of providing conditions for the final disposal of radioactive waste in Slovenia. Its 
activities are financed from the state budget, from the fund for the decommissioning and 
waste management, and from the fees from waste producers. 
 
With the amendment to the new nuclear act, adopted in March this year, Slovenia made a 
clear decision on the disposal of LILW. The amendment requires that the site for a repository 
be known by 2008 and the repository in operation by 2013. The site selection and the 
repository construction are therefore the first priority of ARAO. In order to achieve this goal, 
the suitable site(s) should be identified in 2004-2005 and the site characterization completed 
in 2007.  
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On the other hand the final solution for spent fuel remains undefined. The debate is still being 
carried on at the strategic level. In 1996 a strategy for long-term spent fuel management was 
prepared and adopted. The document analyses different possibilities of long-term 
management and possible final solutions for spent fuel. However, the strategy was strongly 
influenced by the small quantities of spent fuel generated in Slovenia and the expected phase-
out of nuclear energy.  
These facts make clear that any final disposal solution will be extremely expensive. The 
construction of a repository for spent fuel from only one NPP would be very costly. An 
additional problem is also the siting of a disposal facility. It is not feasible to conduct two 
siting processes simultaneously: the siting of the LILW repository and the siting of the high 
level waste  repository. One project must be postponed. 
 
Between the two options - reprocessing or direct disposal – the strategy proposes direct 
disposal. But since the nuclear power plant lifetime expires only in 2023 and there is 
sufficient storage capacity to accommodate all spent fuel for the entire lifetime the decision 
on a final solution for spent fuel need not be taken before the end of operation of the NPP. 
The strategy recommends reaching the decision by 2020. According to the NPP 
decommissioning plan the repository facility will be needed by 2050. Meanwhile all options 
will be kept open, including the export/reprocessing of spent fuel or multinational solution.  
 
 
The site selection process for LILW repository 
 
 
Although the Slovenian Agency for Radwaste management is working on the disposal project 
for LILW already for several years, the tight schedule for the LILW repository site selection 
and construction set by the amendment to the new nuclear act places ARAO under enormous 
pressure. The siting of a repository, as a most sensitive and delicate phase of the whole 
disposal project, was thoroughly prepared over the past few years. The site selection 
procedure was carefully selected and developed on the basis of full recognition of  public 
participation and local communities involvement in the decision-making process. It is based 
on a mixed mode procedure which is a combination of technical screening and volunteer 
siting.  Besides the cabinet investigations and rough technical screening of the territory in pre-
selection phase, in later stages the mixed mode approach incorporates strong public 
involvement and the negotiations with the local communities identified in previous stage. 
Only if the negotiations are successful, and further steps agreed with the local community, is 
the first phase followed by more detailed research including field investigations to assess the 
suitability of the potential location.  
 
The procedure is according to the IAEA recommendations for site selection divided into four 
stages, as schematically presented in Fig.1. 
 
As indicated in the figure, in 1999 the conceptual and planning stage was concluded.  In this 
stage, the entire process was prepared, considering technical as well as social aspects of the 
site selection. Special attention was devoted to the inclusion of  the local communities in the 
site selection process, which was recognized as essential to the process. Since the whole 
process vitally depends on the successfulness of public and local communities involvement,  
this aspect was carefully elaborated, as presented in Fig. 2. 
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As it is seen from the figure, the participation of local communities in the process is based on 
their free decision. The decision for participation can be stimulated but not forced. Volunteer 
approach should be respected throughout the whole procedure. 
 
In 2001 the area survey stage was performed. The suitability of the Slovenian territory for a 
surface and underground repository of LILW was examined by cabinet investigations using 
the multi-criteria decision-making evaluation programme within a Geographic Information 
System. The territory was assessed using different technical recommendations. The most 
important were related to the integrity and safety of the repository, which were then evaluated 
through study of the geological properties of an area. The results showed that about 15 % of 
Slovenian territory is potentially suitable for underground disposal and almost 45 % for 
surface disposal. The most suitable natural predisposition for LILW disposal was identified as 
surface disposal in rock with low permeability; for underground disposal, it was plastic rock 
with low permeability. 
 
After the area survey stage the site selection process is now continuing towards the 
identification of potentially suitable sites. This is the most difficult step which requires 
extensive communication and negotiations with the local communities at the area of interest. 
ARAO has decided to invite the local communities to participate in the site selection process 
through an independent mediator, representing a link between the two parties and thus 
facilitating the communication and negotiations between the investor and the local 
community. The mediator for the site selection process was introduced in February 2002. In 
our case the mediator is a woman with the university education in chemistry, broad working 

Fig. 1: Four stages of the site selection process. 
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experience in industrial and technological processes, some political background and also 
some entrepreneurial experience.  

 
 
 

 
 
Fig. 3: The mediator for site-selection process. 

Fig. 2: Stage 2 of the mixed-mode site selection process. 
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At present her activities are directed mainly towards ensuring sufficient public and local 
community involvement in further site selection phases. She already experienced both - 
positive and negative reactions from the public and from the local communities. The 
mediation process is new in our environment therefore the mediator is not only presenting the 
site-selection process but also the mediation itself. Nevertheless signs of interest for  
participation in the process expressed by several local communities are encouraging. 
However, the real negotiations with the local communities will start only when it will be clear 
what benefits can be offered to the hosting community.  The legal basis for financial 
compensations to the hosting community are now in preparation. It is hoped that with this 
mechanism the mediation will be successful and will result in some potentially suitable sites. 
 
 
Repository concept and performance assessment 
 
 
Simultaneously with the site-selection process, the conceptual design of a repository for 
LILW is being prepared and the performance and safety assessment of the disposal facility is 
being developed. Because of small amount of long-lived LILW (less than 2 %) compared to 
short-lived, we decided to concentrate on a repository for short-lived LILW only. 
 
Since the geological conditions are suitable for surface as well as for underground disposal 
facility both alternatives are considered feasible during the site-selection process. The 
repository type will be defined in accordance with the site characteristics and local 
community interest, once the location is selected  and agreed upon. Until then the basic 
conceptual design for both types has been prepared for a generic location. 
 
Similar approach has been applied in performance assessment. After identifying possible  
features, events and processes for surface and underground LILW disposal, scenarios and 
conceptual models for generic repositories have been developed and in 2002 the deterministic 
performance assessment for a LILW repository on a generic site was completed. After the site 
selection the site specific performance assessment for the LILW repository will be developed. 
 
 
Joint waste management and decommissioning programme 
 
 
The agreement between Slovenia and Croatia on the ownership and exploitation of the NPP 
Krško - being effective only since March 2003 - refers to the joint final solution for 
radioactive waste and spent fuel from the NPP which needs to be elaborated in the  
programme for the disposal and decommissioning of the NPP. The programme needs to be 
prepared jointly by the waste management organisations from both countries within one year 
after the agreement was signed. 
 
ARAO and APO – the Slovenian and Croatian waste management agencies are now working 
on the preparation of this programme. The preparation of the programme suffers from not 
clearly defined and agreed waste management strategies of both countries, which actually 
represent the main input data for the joint programme. The lack of strategic decisions in the 
field will have to be surmounted  to make the joint programme feasible. The problem may 
also arise in relation between the joint programme and national disposal projects. If 
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reasonable compatibility will not be achieved this may jeopardize both: national plans as well 
as the joint programme.  
 
 
Conclusions 
 
 
Slovenia decided for peaceful use of nuclear energy several decades ago. Although its nuclear 
programme is small Slovenia has developed its own nuclear legislation, which is harmonized 
with the EU legislation and adjusted also to all adopted international agreements from the 
field, as well as regulatory, operational and waste management structures.  
 
So far the disposal solution is provided only for waste from mining activities. Permanent 
solutions for other types of waste  still need to be developed, but temporary solutions are in 
place. At present the site selection and the repository construction for LILW is the first 
priority of ARAO – the national waste management agency. 
 
ARAO has decided for mixed mode site selection approach with full recognition of public 
participation and local communities involvement in the decision-making process. After the 
area survey was successfully completed in 2001, ARAO has decided to invite the local 
communities to participate in the site selection process through an independent mediator, 
representing a link between the investor and the local community. At present the mediator’s 
activities are directed mainly towards ensuring sufficient public and local community 
involvement in further site selection phases. Real negotiations with the local communities will 
start only when it will be clear what benefits can be offered to the hosting community.  
According to the requirements of the amendment to the new nuclear act the site selection 
should be completed by 2008 and the LILW repository in operation by 2013. 
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