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Responses to questions from the European 
Commission regarding the Swedish National 
Programme for management of spent fuel 
and radioactive waste 

The European Commission has, in a letter dated 8 August 2016 (file SSM2016-3840-1), 

requested additional clarification to enable an assessment as to whether the content of the 

Swedish National Programme for management of spent nuclear fuel and radioactive waste 

fulfils the requirements under Article 12 of Council Directive 2011/70/Euratom 

establishing a Community framework for the responsible and safe management of spent 

fuel and radioactive waste. The Swedish Radiation Safety Authority (SSM) is responsible 

for producing the Swedish National Programme. Sweden’s responses to the European 

Commission’s requests derive from this communication. 

 

Information about the key performance indicators of the progress of the National 

Programme as regards management of non-nuclear waste is presented below in sections 

1.4, 2.5, 4.2 and 6.1. As far as concerns cost estimates and funding for spent nuclear fuel 

and radioactive waste, supplementary information is presented in sections 6.1, 6.2 and 6.3. 

Requested information on international agreements and conventions for the management 

of spent fuel and radioactive waste is presented in section 7.2. 

 

Moreover, Sweden approves the publication of the Swedish National Programme and 

report on the website of the European Commission. This English translation of the 

communication is to facilitate the European Commission’s continued work on national 

programmes and reports.  

 

Final handling of the matter was participated in by senior legal adviser Anna Bergström 

Mörtberg, administrative officers Erica Brewitz, Henrik Efraimsson, Eva Gimholt, Bengt 

Hedberg, Markos Koufakis, Per Nyström, Helena Ragnarsdotter Thor and Anders 

Wiebert. 

Bilaga 1 
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I General and policy questions  
 

1.1. Could you please clarify the management routes (incl. disposal) of spent fuel from 

the research reactor R1 and Ågesta reactors, institutional radioactive waste and 

the radioactive waste from decommissioning the Ranstad U-mining facility? 

 

This question concerns how legacy waste from the early Swedish nuclear engineering 

programme has been managed, or is planned to be managed.  

 

As far as concerns spent nuclear fuel from the Ågesta nuclear heating plant, approximately 

two-thirds of the fuel is currently stored in Clab, an interim storage facility for spent 

nuclear fuel. The quantity of uranium in this fuel is around 20 tonnes. The other fuel 

elements were sent to Belgium (Eurochemic) for reprocessing in 1969. Returns to the 

facilities at Studsvik amounted to 2.8 kg of plutonium together with 9 tonnes of 

reprocessed uranium (0.48% uranium-235). The plutonium kept at AB SVAFO’s facility 

at Studsvik was sent in 2012 to the U.S. Department of Energy (DOE).  

 

The fuel used in the R1 research reactor in Stockholm comprised natural uranium in metal 

form. In total, this involved 208 fuel rods containing 4.8 tonnes of uranium. This fuel was 

sent to Sellafield in 2007 for reprocessing. As a consequence of technical difficulties in 

manufacturing MOX due to closure of the facility that was planned to extract the fuel 

from this material, ownership of the entire quantity of nuclear material was transferred in 

2015 to the National Decommissioning Authority (NDA) in the United Kingdom 

(Swedish Government decision in 2014). 

 

Waste from decommissioning of the Ranstad uranium mining facility is managed in 

different ways depending on its activity content. Parts of this material are essentially free 

of contamination and expected to be cleared and left in place on the site. Other parts of the 

material have been cleared or are expected to be cleared for disposal, with or without 

incineration at the Ekokem waste facility located outside Kumla. There are also some 

waste items with a higher uranium content. Planning for management of these items is 

currently being discussed. 

 

1.2. Can you please confirm that waste from fallout contaminated with Cs-137 (see 

Section 6.5.2 of the Programme) and waste with enhanced concentrations of 

naturally occurring radionuclides are not categorised as radioactive waste in 

Sweden? 

 

No, on the contrary; it is stated in SSM Report 2015:32, section 1.3.2, that waste 

containing raised levels of naturally occurring radionuclides, as well as ash containing Cs-

137 from the Chernobyl accident, are managed as radioactive waste in Sweden. 

 

Proportions of the ash generated when burning biofuel from areas affected by fallout from 

the Chernobyl accident contain radioactive material at a level below the dose rate limits 

for exemptions deriving from Section 2 of the Radiation Protection Ordinance (1988:293). 

Thus, this material is exempted from certain provisions of the Radiation Protection Act. 

Under the regulations (SSMFS 2012:3) concerning management of contaminated ash, it is 

stipulated that Section 18 and Section 20, item 1 of the Radiation Protection Act, 

concerning required medical examinations and compulsory licences, respectively, are not 

applicable to contaminated ash. However, the other provisions of the Radiation Protection 

Act must be applied in parallel with the content of the regulations. 
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Naturally occurring radioactive material (NORM) contains naturally occurring 

radionuclides and is in its natural state, or has solely been processed or enriched for 

purposes other than for extraction of the radionuclides, and which is also not intended to 

be used for its fissile and fertile properties (SSMFS 2011:4). 

 

Waste materials containing NORM up to a specified activity concentration 

(SSMFS 2011:4) are exempted from the provisions of the Radiation Protection Act 

(1988:220) concerning licences and periodical medical examinations. Other areas are 

regulated by the Act, in addition to the regulation's provisions and the parallel legislation 

in effect under the Environmental Code. 

 

 

1.3. Based on the policy presented on page 8 of the Programme, could you please 

clarify:  

 the amounts and types of radioactive waste from foreign origin in Sweden 

(e.g. melting at Studsvik site) and the plans for their further management 

(e.g. their return to the country of origin)?  

 and give examples of the “exceptional cases” for disposal of spent fuel 

and radioactive waste referred to in the Summary of the programme?  

 

The question refers to the forms of treatment and investigations performed at the Studsvik 

facility on material originating from non-Swedish nuclear activities and planning for the 

material’s further management. 

 

In connection with considering cases involving transfers of nuclear waste under the Act on 

Nuclear Activities (1984:3), the issue examined is final disposal of spent nuclear fuel, or 

nuclear waste from a nuclear facility, or a different nuclear activity abroad. A licence for 

this kind of transfer is only permitted if it has been established that the material will be 

transferred from Sweden within a certain period of time, or if a specific licence for final 

disposal has been granted under Section 5a, first paragraph of the Act on Nuclear 

Activities. Government Bill 1992/93:98 states the necessary assumptions for granting a 

licence for final disposal. 

 

The starting point is to have treated or investigated waste returned, and preferably only 

applying the possibility of an exemption when there are extraordinary reasons. The 

quantity of foreign waste on an overall level is deemed as limited and is not allowed to 

have an impact on carrying out the Swedish final disposal programme. Extraordinary 

reasons may be deemed applicable if an overall assessment indicates that the most suitable 

solution from radiation protection and safety perspectives is to have a small quantity of 

waste disposed of in Sweden. This could be the case in connection with testing of, for 

example, fuel cladding or reactor components, as very small quantities of waste, or 

secondary waste (filter masses, etc.), are generated during treatment at facilities in 

Sweden.  

 

Waste already approved for final disposal in Sweden in connection with implementation 

of the provisions did not require new consideration. This situation for example applies to 

the circa 24 tonnes of irradiated MOX fuel from Germany that Sweden is managing in 

exchange for Germany having taken over the responsibility for the approximately 

57 tonnes of spent nuclear fuel sent by Sweden for reprocessing by Cogema in 

conjunction with an agreement concluded in 1977. 
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Under the provisions contained in Section 5a of the Act on Nuclear Activities, the 

Swedish Government has issued a framework licence for interim storage in preparation for 

final disposal of nuclear fuel and nuclear waste of foreign origin on three occasions, most 

recently on 13 December 2012 (Government decision I:14, M2012/3194/Ke). The 

framework licence expires on 31 December 2024 and limits the average quantity of spent 

nuclear fuel transferred to Sweden for investigation, interim storage in preparation for 

final disposal, and final disposal to 20 kg of uranium per year. Also, the licence permits 

transfers to Sweden for investigation, interim storage in preparation for final disposal, and 

final disposal of metallic material samples to 20 kg per year having a total activity content 

of a maximum of 1 terabecquerel (TBq) for radioactive material with a half-life longer 

than 30 years. In the same licence, the Government allows nuclear waste, in the form of 

materials and equipment that have become contaminated by radioactive substances as a 

consequence of the following: 

 treatment of foreign low-level nuclear waste at the combustion plant (HA),  

 treatment of foreign low-level nuclear waste at the decontamination facility (DK) 

and melting facility (SMA), in addition to   

 investigation of foreign spent nuclear fuel and nuclear waste at the fuel laboratory 

(HCL) and active chemistry laboratory (AKL), plus associated management at the 

storage facility (FA), 

to also be exempted from the prohibition on disposal of foreign nuclear fuel and 

radioactive waste in Sweden. 

The Government decision stipulates that the Swedish licensee must, as far as reasonably 

achievable, minimise the quantity of foreign waste needed for the investigations while 

also reducing further the quantity of foreign waste and spent nuclear fuel to be disposed of 

in Sweden.  On 16 June 2016, the Swedish Government issued a licence (Government 

decision I:7, M2016/01643/Ke) to Studsvik Nuclear Environmental AB, which replaced 

parts of the licence as at 13 December 2012 pertaining to waste of foreign origin as part of 

the operations conducted at the HA, DK and SMA facilities. This change was due to 

Studsvik Nuclear AB's parent company, Studsvik AB, having formed a new subsidiary. 

 

In addition to this framework licence, the Swedish Government issued on 14 June 2012 a 

specific licence for interim storage and disposal of a particular item of metal waste from 

Spain (Government decision I:9, M2012/1455/Ke). 

 

The spent nuclear fuel remaining after these investigations, and not returned to the country 

of origin, is packaged in special purpose containers and can then be sent to Clab, the 

interim storage facility, for continued management. The different types of nuclear waste 

generated by the investigations and respective form of treatment, and which are not 

returned to the country of origin, are managed on the basis of their activity content and 

half-life. 

 

Long-lived low and intermediate level waste is managed in preparation for disposal in the 

repository for long-lived waste (SFL). Short-lived low and intermediate level radioactive 

waste is managed for disposal in the repository for short-lived radioactive waste (SFR). 

Treatment of metal waste generates ingots that to some extent can be cleared. Ingots that 

cannot be cleared after a decay period of ten years must be returned to the country of 

origin.  

 

1.4. It is not self-evident from the notifications that Studsvik Nuclear AB will accept 

orphan sources for which there is neither a processing method nor a final 
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disposal solution, despite the availability of financing. So can you please clarify 

the responsibility for long-term storage/disposal of orphan sources that are 

declared as radioactive waste, when Studsvik Nuclear AB cannot accept this 

material? 

 

The following applies to the area of orphan sources and allocation of responsibility.  

 

Under the Ordinance with instructions for the Swedish Radiation Safety Authority 

(2008:452), SSM is tasked with regaining control over orphan sources. SSM has the 

option of using funding from the Swedish Environmental Protection Agency’s 

appropriation for decontamination of land in order to facilitate safe management of orphan 

sources (and certain radioactive legacy waste). SSM has an agreement with Cyclife 

Sweden AB (which as of July 2016 has taken over Studsvik Nuclear AB’s management of 

radioactive waste and discarded radiation sources originating from non-nuclear activities). 

This agreement entails that SSM can task Cyclife Sweden AB with management of orphan 

sources, and such management is paid for through funding from the above-mentioned 

appropriation. If an orphan source is of a nature for which there is neither a processing 

method nor a final disposal method, it uncertain that Cyclife Sweden AB can accept the 

source, despite the availability of financing. The orphan source will then need to be stored 

by the party in possession of the radiation source pending a suitable solution. 

 

 

1.5. How is the interdependency principle for radioactive waste/spent fuel 

management applied so the waste is acceptable in the future SFL 
3
 and SFK

4 

disposal facilities?  

 
3
Repository for long-lived radioactive waste  

4
Final repository for spent nuclear fuel  

 

This question is interpreted as referring to how one takes into account different stages of 

handling as part of the overall process of managing spent nuclear fuel and long-lived 

radioactive waste, as regards requirements in connection with final disposal in repository 

facilities for the respective waste category. 

 

The Swedish Nuclear Fuel and Waste Management Company (SKB) is tasked by the 

owners of Swedish nuclear power reactors with developing solutions for, as well as 

carrying out, final disposal of residual products from operation of these nuclear power 

reactors. SKB has developed a comprehensive strategy that is manifested as part of the 

current programme on implementation of the assignment. SKB has also agreements with 

other waste producers for the disposal of waste in its repository facilities. 

 

In practice, this implies SKB developing acceptance criteria for the waste intended to be 

disposed of in the respective repository facility (SFR, SFL and SFK). Acceptance criteria 

are derived from post-closure safety analyses for the respective facility, while taking into 

account site-specific and other specific assumptions for the respective repository. While 

taking into account the fact that finally conditioned waste packages constitute important 

components for the respective repository facility’s comprehensive safety functions, 

interaction takes place between SKB and the organisations that operate the facilities where 

the residual products are generated. This means that the waste management system as a 

whole meets relevant safety requirements both during operation and after disposal. SSM 

carries out regulatory supervision of waste type descriptions developed by the waste 

producers as well as of the acceptance criteria for the facilities in which interim storage or 

final disposal of the waste takes place. 
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II Inventory, concepts and plans  
 

2.1. Taking note of the inventory information provided to the Commission to date, can 

you please clarify the radioactive waste inventory and location (per category) 

stored outside the NPPs (e.g. Studsvik) as per Article 12(1)c ?? of the Directive?  

 

This question is interpreted as a request from the Commission regarding details on: i) the 

categories of radioactive waste in interim storage; ii) where the radioactive waste is in 

interim storage (in addition to at nuclear power reactors); and iii) specific 

quantities/volumes of different categories of waste in interim storage at the respective site. 

 

The information requested is available to the extent and at the level of detail needed for 

national requirements from SSM Report 2015:32, section 6.5.1.  

 

Radioactive waste that is not associated with nuclear power, though requiring disposal in 

suitable repository facilities, is routed via the Studsvik facility. Here, the waste is 

conditioned in preparation for final disposal in the facilities (SFR and SFL) that are being 

established for disposal of the residual products generated by nuclear activities. Finally 

conditioned short-lived waste is shipped to SFR for final disposal. Long-lived waste that 

cannot be disposed of in the SFR repository is conditioned and put in interim storage at 

Studsvik pending establishment of a disposal facility for long-lived waste (SFL).  

 

Operations at Studsvik vary over time, that is, the quantity and type of waste received by 

the Studsvik facility vary over time. Conditioning of the waste and production of waste 

packages also vary over time. An additional factor is that shipments to SFR take place 

with some irregularity in accordance with the transport logistics comprising the 

foundation of SKB’s transport operations. In accordance with the inventory serving as the 

basis of the specified waste quantities at Studsvik that comprise non-nuclear radioactive 

waste (SSM Report 2015:32, section 6.5), and which has to date been communicated to 

the Commission, 93 m
3
 has been sent to SFR, whereas 66 to 81 m

3
 is stored at Studsvik 

pending shipment to SFR (the variability depends on the type of waste container selected 

for radiation sources from smoke detectors). Studsvik is also where 56 m
3
 of waste is 

stored for planned shipment to SFL. 

 

 

2.2. Can you please clarify the available and planned storage and disposal capacities 

and how they correspond to the existing and estimated inventory for spent fuel 

and radioactive waste, e.g. are there any specific plans for future storage 

facilities in addition to the interim waste storage at Barsebäck NPP? 

 

This question is interpreted as a request by the Commission as to how planned final 

disposal capacities correspond to the volumes/quantities of radioactive waste generated 

and requiring disposal, as well as any potential need for interim storage of waste pending 

establishment of the necessary repository facilities.   

 

Swedish licensees of nuclear power reactors are required under law to carry out the 

research and development necessary to develop and implement needed activities for 

management and disposal of the spent nuclear fuel and radioactive waste generated by 

nuclear power reactors in operation. Another requirement is the reactor owners consulting 
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with each other to produce every third year an updated status report on the work 

conducted (the RD&D Programme). 

 

SKB is tasked by the owners of Swedish nuclear power reactors with developing solutions 

for, as well as carrying out, final disposal of residual products from operation of these 

nuclear power reactors. SKB has developed a comprehensive strategy that is manifested as 

part of the current programme on implementation of the assignment (the RD&D 

Programme). 

 

Planning and implementation of the programme are carried out jointly with the reactor 

owners with the aim of appropriately optimising the waste disposal operations in their 

entirety. To the extent required, any potential need for interim storage will be met by the 

licensee responsible for arranging for the necessary interim storage capacity at the 

respective site, within the parameters of the current licence for the activity, or in the form 

of new licences, also as per current safety regulations.  

 

 

2.3. This question has been omitted. 

 

 

2.4. Can you please explain how the principle for long term safety with passive safety 

features is applied to SFL and near surface disposal facilities?  

 

This question is interpreted as referring to, on a principal level, how one takes into 

account different stages of management as part of the overall process of managing spent 

nuclear fuel and long-lived radioactive waste as regards requirements in connection with 

final disposal in repository facilities for the respective waste category. 

 

The Swedish Nuclear Fuel and Waste Management Company (SKB) is tasked by the 

owners of Swedish nuclear power reactors with developing solutions for, as well as 

carrying out, final disposal of residual products from operation of these nuclear power 

reactors. SKB has developed a comprehensive strategy that is manifested as part of the 

current programme on implementation of the assignment.  

 

In practice, this implies SKB developing acceptance criteria for the waste intended to be 

disposed of in the respective repository facility (SFR, SFL and SFK). Acceptance criteria 

are derived from post-closure safety analyses for the respective facility, while taking into 

account site-specific and other specific assumptions for the respective repository. While 

taking into account the fact that finally conditioned waste packages constitute important 

components for the respective repository facility’s comprehensive safety functions, a 

considerable level of interaction takes place with the organisations that operate the 

facilities where the residual products are generated. This means that the system as a whole 

meets relevant safety requirements both during operation and after disposal. 

 

In the targeted regulations issued governing repository facilities (SSMFS 2008:21), it is 

stipulated that post-closure safety is to be achieved in the form of a system of passive 

barrier functions. 

 

In connection with licensing reviews for repository facilities, the competent authority 

reviews and evaluates the underlying documents belonging to licence applications for the 

purpose of verifying compliance with regulatory requirements. 
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An application for a licence under the Act on Nuclear Activities (1984:3) must include a 

safety analysis and safety analysis report (SAR) under Chapter 4, Section 1 of the Swedish 

Radiation Safety Authority’s regulations and general advice (SSMFS 2008:1) concerning 

safety in nuclear facilities in addition to Sections 2 and 9 of the Swedish Radiation Safety 

Authority’s regulations and general advice (SSMFS 2008:21) concerning safety in 

connection with final disposal of nuclear material and nuclear waste (SSM Report 

2015:32, sections 3.2.3 and 3.4.1). The applicant is required to provide an account of how 

safety has been set up for operation, decommissioning and after closure of a repository, 

including a system comprising several, also passive, barriers in accordance with Sections 

2 and 7 of SSMFS 2008:21 (see SSM Report 2015:32, section 2.3.1). SSM reviews these 

analyses while taking into account the repository’s capacity to, not only prevent 

conditions that could lead to harmful effects of radiation, but also mitigate their impact on 

people and the environment and prevent human intrusion and sabotage (see SSM Report 

2015:32, section 3.4.1). 

 

Corresponding requirements also apply in principal to shallow land disposal facilities for 

nuclear waste (“near surface disposal facilities”), though applying them in adaptation to 

the risks associated with the category of waste (very low level waste) disposed of close to 

the ground surface. 

 

The Environmentally Hazardous Activity and Health Protection Ordinance (1998:899) 

requires a licence under the Environmental Code for spent nuclear fuel, nuclear waste or 

radioactive waste disposal facilities (see SSM Report 2015:32, section 3.1.10). The Land 

and Environmental Court is the first instance court for examination of licensing matters 

relating to this kind of activity. Shallow land disposal facilities for nuclear waste may be 

issued a licence by the Land and Environmental Court under the Environmental Code, 

including conditions, without the approval of the Swedish Government and in accordance 

with the principles stated in SSM Report 2015:32, section 2.9. Shallow land burial of low 

activity nuclear waste under Section 16 of the Nuclear Activities Ordinance (1984:14) is 

considered for licensing by SSM in accordance with the Act on Nuclear Activities (see 

SSM Report 2015:32, section 3.4.1). Shallow land disposal facilities for very low level, 

short-lived radioactive waste are exempted from the requirements imposed by the 

regulations of the Swedish Radiation Safety Authority, SSMFS 2008:21, among other 

things governing several multiple passive barriers. In addition to the radiation protection 

conditions issued for these facilities, the general radiation safety provisions of the Act on 

Nuclear Activities are in effect together with those of the Radiation Protection Act, which 

apply to these facilities (see SSM Report 2015:32, section 2.8). 

 

 

2.5. What is the current timeframe and closure plans for the interim storage facilities 

for radioactive waste and spent fuel at Studsvik? What are the plans for managing 

“non-nuclear waste”
5
 after closure of Studsvik?  

 
5
 Waste generated by non-nuclear activities, such as at hospitals, industries and 

research institutes as a consequence of using radioactive material in the 

operations (Section 1.3.2 of the Plan).  

 

The point in time for decommissioning and dismantling the facilities is governed by the 

availability of disposal capacity. This is in its turn governed by SKB’s planning process 

(see SSM Report 2015:32, section 7.2.5 and RD&D Programme). At the present time, 

planning involves SFR being able to receive waste from dismantling and demolition in 

around 2023 at the earliest. Commissioning of SFL is planned for 2045. 
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The facilities for interim storage of radioactive waste in the Studsvik area, such as the hall 

for active waste (AU) and rock cavern store (AM), are expected to be decommissioned 

and demolished last following the shipment of all remaining long-lived waste to SFL. 

Decommissioning is assessed as terminated in its entirety by 2049 at the earliest. 

 

At the present time, there are no stakeholders carrying out planning for how radioactive 

waste and discarded radiation sources from non-nuclear activities should be managed after 

Cyclife Sweden AB has ceased its operations in this area. 

 

III Timescales  
 

3.1. What is the plan for shutdown of Westinghouse’s fuel fabrication facility in 

Sweden? Can you please explain the predisposal and disposal methods for 

radioactive waste from operation and decommissioning of this facility?  

 

At the present time, there is no predetermined date for the shutdown of Westinghouse’s 

fuel fabrication facility. This decision is subject to commercial considerations and the 

availability of disposal capacity. The space of time between an order for and the 

corresponding delivery of fuel assemblies is several years, for which reason decisions 

concerning final shutdown will have been made a long time before it takes place. This 

situation will provide opportunities for planning, procurement of services and equipment 

as well as document revision in preparation for such shutdown. Decommissioning is 

expected to be carried out as soon as possible; a preliminary assessment is its completion 

just over three years after the shutdown. The financing system presupposes cost estimates 

and allocation of funding for decommissioning and disposal on the basis of a projected 

period of operation for Westinghouse’s fuel fabrication facility. 

 

Waste treatment mainly encompasses decontamination, volume reduction and packaging. 

Equipment unaffected by uranium in a radioactive area is decontaminated by being wiped 

down or through relatively straightforward washing. Equipment contaminated by uranium 

is expected to need more extensive decontamination, for instance using blast cleaning, 

ultrasound or high pressure washing. Washing using nitric acid or other chemicals may be 

considered. Setting up a new, efficient decontamination facility with sufficient capacity is 

expected to be necessary. 

 

A certain proportion of this waste is not expected to be cleared despite treatment in this 

decontamination facility. Consequently, metal waste is expected to undergo further 

treatment by melting it, which gives both volume reduction and a decontamination factor 

of approx. 70 since most of the radioactive elements are collected in the slag. Ventilation 

filters with a high level of uranium content are treated by disassembling and possibly 

leaching them.  

 

Volume reduction of combustible waste may be achieved through pyrolysis that enables 

possible leaching. Ion exchange carriers and resins are also expected to undergo pyrolysis 

treatment prior to leaching and disposal as hazardous waste. 

 

An alternative option to direct disposal of construction waste contaminated by uranium 

that cannot be cleared might be grinding treatment and subsequent leaching using e.g. an 

ammonium carbonate solution. This extracts the uranium and the waste from leaching is 

expected to be suitable for disposal in landfills. The uranium is purified further by a 

suitable sub-contractor as required, after which it is sold and returned to the fuel cycle. 
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Cleared material is recycled, or, alternatively, disposed of in a municipal landfill. Material 

that cannot be cleared will be disposed of in the SFR repository, or in SFL. 

 

 

3.2. Taking note of the detailed disposal timeframes in the programme, could you 

please elaborate the milestones for predisposal management of radioactive waste 

at NPPs other than Barsebäck NPP?  

 

Considering the decommissioning decisions taken pertaining to operation of Ringhals 1 

and 2, as well as Oskarshamn 1 and 2, questions regarding management of the waste from 

decommissioning have been accentuated in recent years. Definitive plans have not yet 

been presented. However, on an overall level, it can be presupposed that the waste 

generated during the decommissioning period will be treated and packaged as part of the 

corresponding management framework as the waste generated during operation, in which 

operational waste is managed in accordance with established methods. In the event that 

the planned repositories are not yet commissioned by the time the waste is generated, the 

waste will be put in interim storage at the facilities, or, alternatively, at Clab, SFR or 

Studsvik. Arrangements made for interim storage depend to some extent on the 

requirements for waste packages as imposed by the specific interim storage facility, 

though also on the planned and ongoing management. Exact points in time for when the 

waste is generated are subject to decommissioning decisions and demolition planning for 

the respective facility. 

 

 

3.3. Can you please specify when the needs analysis of SVAFO for waste storage of 

long-lived low and intermediate level waste is expected to be completed?  

 

 

The needs analysis for interim storage referred to (SSM Report 2015:32, section 4.1.3) has 

constituted internal input for AB SVAFO, which has been used in connection with 

preparing a licence application for increasing interim storage capacity at the Studsvik 

facility. This is in the form of a new storage facility constructed for low and intermediate 

level waste. SVAFO submitted a licence application for review under the Environmental 

Code in this respect in April 2016. 

 

 

3.4. Can you please provide an update on SNAB preliminary study results for options 

for “non-nuclear waste” treatment and disposal (due to be complete in 31 

December 2015)?  

 

As far as concerns treatment of non-nuclear radioactive waste, the following applies: The 

three presented problem categories were neutron sources, tritium sources and uranium in 

metal form. Studies have been conducted for neutron sources and uranium in metal form 

and the questions relating to their management have been resolved. Management of 

tritium sources remains unresolved; this comprises an ongoing development project at 

Cyclife Sweden AB. 
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IV Research, development and demonstration  
 

4.1. Can you please explain the research activities in place/foreseen to facilitate the 

site selection for the SFL disposal facility?  

 

During the period 2014-2016, the focus for the work on SFL has been on the evaluation of 

radiological long-term safety to be presented to SSM within the framework of a 

consultation process in 2018; this is somewhat delayed in relation to the presentation 

contained in SSM Report 2015:32, section 7.2.5, in addition to Figure 14. The plan for 

developing SFL is based on the same methods used by SKB for SFK and SFR, in other 

words, a stepwise and iterative process in which analyses of radiological long-term safety 

direct the paths to be chosen and requirements to be imposed for research, technological 

development and site selection (RD&D Programme 2013, Chapter 6). 

 

Technological development as far as concerns SFL encompasses aspects such as methods 

and technical solutions for conditioning of waste, containers, technical barriers adapted for 

the location of the repository, and closure. Plans for research and technological 

development are accounted for in RD&D Programme 2013, section 8.2. Principles for a 

multi-barrier repository, having the barriers of concrete, bentonite and crushed rock/gravel 

in a silo construction or in a rock chamber, have been developed by SKB. One of SFL’s 

assumptions is for its siting in suitable bedrock to enable designing for an adequately sized 

rock chamber or silo. The study assumes a repository depth of 300 to 500 m in the 

bedrock.  

 

Commissioning of SFL around the year 2045 presupposes a series of diverse stages of 

development, such as site selection. In its presentation in the RD&D Programme 2013, 

SKB states that present planning is based on the assumption that one of the locations in a 

municipality that has already participated in a preliminary study for SFL also has good 

radiation safety potential and has local acceptance for siting of the repository. If these 

assumptions are lacking, then additional contacts with a broader circle of municipalities 

will be maintained (RD&D Programme 2013, section 6.3.1).  

 

The site selection process constitutes a critical time aspect of the programme for 

development of SFL. For this reason, a study on how to pursue the site selection process 

will be launched by SKB during the next RD&D Programme period of 2016-2019. 

 

SKB intends to carry out the process presented in RD&D Programme 2013, section 6.7, 

for final site selection for SFL. The process implies that the safety-related factors 

and local acceptance on municipal level direct SFL’s siting. Other factors, such as health, 

the environment and resources of society, will also be taken into account. The intention is 

to carry out an open, transparent and clear process in cooperation with SSM and municipal 

authorities, in which the assumptions for various stakeholders are clearly defined at an 

early stage and where the different steps of the process have broad approval and have been 

communicated. 
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4.2. Recognising the detailed timeframes presented in the National Programme, can 

you please explain the key performance indicators (KPIs) that have been 

identified to monitor progress in the implementation of the whole National 

Programme (and in particular the activities related to the management of “non-

nuclear waste”, e.g. at Studsvik) and what is the basis for the KPIs?  

 

The tools for carrying out follow-ups of, and improvements to, the Swedish National 

Programme are accounted for in SSM Report 2015:32, Ch. 8. The key performance 

indicators followed up as part of a comprehensive context are components of the 

programme for research, development and demonstration (the RD&D Programme) that 

the licensees of nuclear power reactors are under an obligation to submit to the Swedish 

Government every third year for review and evaluation. The programme focuses 

especially on performance over the past three years and contains updated plans for future 

activities. Apart from an overview of all the future activities, the programme presents a 

more detailed account of activities planned for the next six years. This arrangement 

implies that the programme in its entirety serves as a comprehensive key performance 

indicator that is reviewed and evaluated by the Authorities and Swedish Government (see 

also information about the RD&D Programme contained in SSM Report 2015:32, section 

7.2). Activities carried out at the respective facility, as comprehensively described by the 

RD&D Programmes, are followed up and evaluated against the requirements for day-to-

day supervision by SSM. 

 

Radioactive waste that is not associated with nuclear power generation, though requiring 

disposal in predetermined repository facilities, are routed via the Studsvik facility. Here, 

the waste is conditioned in preparation for final disposal in the facilities (SFR and SFL) 

that are being established for disposal of the residual products generated by nuclear 

activities. Management of waste from the Studsvik facility is an area covered in the 

RD&D Programmes’ presentations. Management of non-nuclear radioactive waste is also 

followed up within the framework of the environmental quality objective “A Safe 

Radiation Environment” (see SSM Report 2015:32, section 8.1, and the report by the 

Swedish Environmental Protection Agency, 2012). 

 

 

4.3. In addition to the safety case for SFK, how do the policy and the National 

Programme address the evidence based and documented decision making process 

for all other types of spent fuel and radioactive waste management facilities in 

line with Article 12(1)f of the Directive? 

 

The evidence based and documented decision making process for taking into operation 

facilities for management of all types of spent nuclear fuel and radioactive waste is 

addressed in accordance with the licensing review process accounted for in SSM Report 

2015:32, section 3.4, in accordance with the requirements imposed by the Act on Nuclear 

Activities, see section 3.4.1, the Radiation Protection Act, see section 3.4.2, and the 

Environmental Code, see section 3.4.3. Particular requirements are applied to licensing 

reviews of facilities for disposal of spent nuclear fuel and radioactive waste as accounted 

for in SSM Report 2015:32, section 2.3.1, regulations and general advice 

SSMFS 2008:21, and the Swedish Radiation Safety Authority’s regulations and general 

advice concerning the protection of human health and the environment in connection with 

the final management of spent nuclear fuel and nuclear waste (SSMFS 2008:37). 

 

An additional example of the evidence based and documented decision making process is 

the applications for permission to extend the repository for short-lived radioactive waste 

(SFR) at Forsmark in order to dispose of waste from decommissioning of Swedish nuclear 
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power plants. These applications were submitted on 19 December 2014 by SKB to SSM 

(licence application under the Act on Nuclear Activities) and to the Land and 

Environmental Court (licence application under the Environmental Code); these are 

currently undergoing examination by the consultees (see SSM Report 2015:32, 

section 4.2.1). 

V Post-closure and knowledge preservation  
 

5.1. What are the plans for operation and closure of the four landfill disposal facilities 

at the Ringhals AB, Forsmark AB, Oskarshamn, and Studsvik sites?  

 

Of the licences and licence conditions issued by SSM in accordance with the Act on 

Nuclear Activities (1984:3) and the Radiation Protection Act (1988:220), the provisions 

stipulate applicable restrictions for waste disposal and subsequent controls. 

 

As regards shallow land disposal at the Studsvik sites, owned by AB SVAFO, three waste 

emplacement campaigns have been carried out since 1987, when the licence was 

originally issued. The licence for permission to dispose of the waste in a landfill was in 

effect until 2010. Thereafter, the disposal site will remain subject to radiation protection 

controls over a period of 30 years (file SSM 2008/2373). At the present time, some 

preparations are in progress at AB SVAFO. This work is related to a prospective launch of 

a licensing process for permission to develop a new shallow land disposal facility. 

 

The shallow land disposal facility at the Forsmark nuclear power plant (FKA) was 

originally issued a licence for disposal in 1985. This licence was replaced by a new 

licence in 2007, which in its turn was replaced by a new one in 2013 (file  

SSM 2010/721-54). The licence for permission to dispose of the waste in a landfill is in 

effect until 2040. Thereafter, the disposal site will remain subject to radiation protection 

controls over a period of 30 years. To date, ten waste emplacement campaigns have been 

carried out at the shallow land disposal facility. 

 

The shallow land disposal facility at Oskarshamn (OKG AB) was originally issued a 

licence in 1985. This licence encompassed permission for four waste emplacement 

campaigns. The fourth waste emplacement activity was carried out in 1999. A new licence 

was issued in 2000 (file SSI 6221/3585/99) which permits disposal until 2025. After this, 

the facility is subject to radiation protection controls over a period of 50 years. The 

radiation protection conditions were updated in 2010 (file SSM 2009/4381). To date, six 

waste emplacement campaigns have been carried out at the shallow land disposal facility. 

 

The shallow land disposal facility at the Ringhals nuclear power plant (RAB) was 

originally issued a licence in 1991. It permitted disposal until 2010. This licence was 

supplemented in 2004 to allow for disposal until the year 2030 (file SSI 6221/319/03). 

After this, the facility is subject to radiation protection controls over a period of 30 years. 

The radiation protection conditions were supplemented on two occasions after the licence 

had been issued. This took place in 2007 (file SSI 2007/1803-254) and 2008 (file  

SSI 2008/44-254). To date, four waste emplacement campaigns have been carried out at 

the shallow land disposal facility. In 2016, Ringhals AB initiated consultation as per the 

provisions contained in Chapter 6 of the Environmental Code (1998:808) concerning an 

expanded licence.   

 

The current licences only allow for disposal of waste generated during the period of 

operation. Discussions are ongoing that relate to also disposing of waste generated in 
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connection with decommissioning and dismantling of the nuclear power plants. This type 

of change would be subject to a new licensing review. 

 

 

5.2. What specific post closure measures are in place/foreseen for the existing 

disposal facilities (e.g. SFR and four landfills) and planned facilities (SFK and 

SFL)?  

 

The Swedish regulatory framework for nuclear safety and radiation protection 

presupposes that radiation safety in the post-closure phase of repositories must be based 

on passive barriers that do not require added energy or materials in order to sustain their 

functions. This is because the only measures foreseen after closure of repositories for 

spent nuclear fuel and radioactive waste belong to work on safeguards and environment 

checks, provided that the Swedish state is of the view that these measures are justified (see 

SSM Report 2015:32, section 2.2.1). 

 

The established practice for shallow land disposal facilities for very low level and short-

lived waste is to impose requirements for environment checks on the owner of such 

facility for a period of time that is at minimum 30 years after capping (see SSM Report 

2015:32, section 2.2.1). A local or regional authority can take over these controls after this 

point if considered necessary from an environmental standpoint. 

 

Radiation protection regulations concerning filing at nuclear facilities 

(SSMFS 2008:38) contain provisions on filing at such facilities, in addition to 

requirements imposed for long-term recordkeeping and preservation of information about 

each facility’s siting, design and inventories of waste over periods of time significantly 

longer than 100 years. When it comes to much lengthier periods of time, it is intended that 

the Swedish state will take over the responsibility for preserving information relating to 

decommissioned nuclear facilities and final repositories that are closed and sealed.  

VI Costs and financial schemes  
 

6.1. Taking note of the cost estimates for SKB
6
 and as per Article 12(1)h of the 

Directive, could you please provide the most recent cost assessment of National 

Programme as a whole, including the costs for management of “non-nuclear 

waste” (e.g. costs from generation to disposal, incl post-closure; split per year 

and breakdown per category of radioactive waste)?   

 

Can you please further explain the underlying basis and hypothesis/assumptions 

for calculating the underlying costs (e.g. interest rates, cost escalation rate and 

assumed inflation)?  

 
6
 Plan 2013 Costs from and including 2015 for the radioactive residual products 

from nuclear power Basis for fees and guarantees for the period 2015–2017  

 

Every third year, SKB submits to SSM cost estimates (Plan reports), which contain a 

series of various calculations used for different purposes (see SSM Report 2015:32, 

section 7.3, and e.g. Plan 2013). In what is referred to as the reference scenario 

(“Calculation 60”), it is taken into account that SKB will receive radioactive waste from 

the other licensees and non-nuclear activities, in addition to the predominant share of 

radioactive waste originating from nuclear power plants. Thus, the reference scenario 

contained in Plan 2013 is the most recent assessment of remaining basic costs for the 
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National Programme, also including costs for management of waste from other licensees 

and from non-nuclear activities. However, it should be noted that the reference calculation 

differs from the calculation (“Calculation 40”) that SKB is under an obligation to present 

in accordance with the Financing Act (2006:247), as the reference scenario contains costs 

funded through sources other than the licensees’ shares in the Nuclear Waste Fund.  

 

SSM examines these cost estimates every third year in conjunction with the Authority’s 

proposed nuclear waste fees for the next three-year period. In other words, no ongoing 

process of re-examining or updating the cost estimates takes place during a current fee 

period. On the other hand, SSM continually monitors how factors such as changes in (for 

example) interest rates, the rate of inflation and electrical power production affect the 

equilibrium of the financing system. This gives a comprehensive risk picture that takes 

into account both the asset side (Nuclear Waste Fund and future payments of fees) and the 

liability side (future costs).  

 

As regards the assumptions that are requested, the cost estimates contain projections of 

future cost trends. Here, External Economic Factors (EEF) are used, which is a method 

developed by SKB for the purpose of forecasting future real price trends for the main 

input factors used in the programme. Assumptions on real discount rate and assumed 

inflation do not comprise a component of the cost estimates in the Plan report. Instead, 

these are determined by SSM in conjunction with the fees proposed (see e.g. file 

SSM2013-6255). 

 

In terms of assessing the costs for managing radioactive waste from non-nuclear activities 

(i.e. costs from generation to final disposal), the following applies: In the reference 

scenario of Plan 2013, SKB includes spaces in its facilities for the smaller quantities of 

radioactive waste that it is expected to receive from non-nuclear activities; also, the 

corresponding costs are part of the reference calculation. On the other hand, these costs 

are not included in the cost estimates to be presented by SKB in accordance with the 

Financing Act, as they are funded through sources other than the Nuclear Waste Fund. 

Cyclife Sweden AB’s licence for activities involving ionising radiation (file  

SSM2015-4108) requires the company to follow an up-to-date plan for management and 

disposal of non-nuclear radioactive waste received for waste treatment, or generated 

through its own operation, also that accounts for costs that this is likely to incur. Cyclife 

Sweden AB also has the task of allocating sufficient funding for final management of this 

waste. When Studsvik Nuclear AB was still running this operation, a number of IKA 

(non-nuclear waste) funds were set up to cover the costs of treatment and final disposal of 

this waste, as well as to cover dismantling and management of waste from dismantling 

and demolition work. Cyclife Sweden AB has assumed ownership of all the waste funds. 

SSM checks compliance with licence requirements as part of its regulatory supervision. 
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6.2. Section 7.3.3. of the National Programme states for historical waste management 

that “assets belonging to the Studsvik Fund will nevertheless still be used for the 

same purposes thereafter (until around 2050)”. So what will be the mechanisms 

to cover the costs for the legacy waste management after 2050 if further financing 

is required?  

 

Can you also clarify the fees to be paid by non-nuclear generators to Studsvik 

Nuclear AB’s, the available funds to date and how does this organisation ensure 

the availability of funds when needed in the future?  

 

The licensees subject to the Studsvik Act must also comply with the Financing Act. When 

the Studsvik Act ceases to apply on 31 December 2017, this implies that no further 

payments will be made to the Studsvik Fund from producers of nuclear power. If SSM 

assesses that the assets of the Studsvik Fund at that time are insufficient for financing the 

expected costs encompassed by the Studsvik Act, SSM will estimate and decide upon the 

fees to be paid by the licensees to the Nuclear Waste Fund under the Financing Act. The 

licensees must also pledge assets as security for the financing amounts in accordance with 

the Financing Act (SSM Report 2015:32, section 7.3.2). The licensees’ obligations to pay 

fees and pledge assets as security are in effect up until the point in time when the disposal 

facility has been closed and sealed, thus implying that SSM will on an ongoing basis 

estimate and decide upon fees and guarantees up until this time. 

 

As far as concerns fees payable to Cyclife Sweden AB (formerly Studsvik Nuclear AB) 

for areas such as non-nuclear radioactive waste, the following applies: The fees charged 

by Cyclife Sweden AB for its services include waste treatment and final disposal fees. 

These fees are not standardised, beyond the fact that the costs for final disposal in SFR 

and SFL are set at 23,500 SEK/m
3
 and 150,000 SEK/m

3
, respectively. Cyclife Sweden AB 

manages a number of IKA funds for the purpose of covering costs for treatment and final 

disposal of the waste (see section 6.1). Studsvik Nuclear AB has to date had a financial 

guarantee covering future expenses for aftercare and other restoration measures, in 

accordance with requirements issued by the county administrative board. Out of the total 

security provided, one part constitutes guarantees for non-nuclear radioactive waste, 

which correspond to the total amount in the IKA funds that have been set up. The process 

of dividing the security between the current Studsvik Nuclear AB and Cyclife Sweden AB 

is virtually finalised, implying that Cyclife Sweden AB will take over the proportion of 

the security relating to non-nuclear radioactive waste. 

 

 

6.3. Can you please provide further information on the annual contribution to the 

funds for spent fuel and radioactive waste management (e.g. Nuclear Waste Fund, 

Studsvik Fund), where these funds are kept and funds secured (internally with the 

operator or externally and who manages these funds (e.g. third party) and how is 

it ensured that such funds are available when needed?   

 

Please provide investment policy and guidelines of the Nuclear Waste Fund and 

Studsvik Fund? Please provide the break-down of the Funds’ structures per type 

of investment.  
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The information under points 6.1 to 6.3 above should provide all the elements that 

are necessary for the Commission to obtain assurance on the adequacy and 

availability of financial resources for the safe management of all types of 

activities and facilities for spent fuel and radioactive waste management - from 

generation to disposal (incl. post closure).  

 

The annual contribution to the Nuclear Waste Fund comprises fees paid by licensees as 

per the Financing Act (2006:647) and the Studsvik Act (1988:1597). The amounts of the 

total fees paid annually, broken down by licensee, are available from the annual reports of 

the Nuclear Waste Fund (see Nuclear Waste Fund Annual Report 2015). 

 

The payments made into the Funds in accordance with the Financing Act and Studsvik 

Act are managed by the Legal, Financial and Administrative Services Agency, on the 

behalf of the Nuclear Waste Fund. Under the Financing Ordinance (2008:715), assets of 

the Nuclear Waste Fund are to be managed so as to meet requirements imposed for good 

return and satisfactory payment capacity. Moreover, it is stated in the Financing 

Ordinance that assets of the Nuclear Waste Fund must be placed in an interest-bearing 

account in the Swedish National Debt Office, and comprise debt instruments issued by 

central government, or comprise covered bonds. On the basis of the assumptions defined 

by the Financing Ordinance, the board of directors of the Nuclear Waste Fund determine 

an investment policy annually (see Nuclear Waste Fund Policy). This policy specifies in 

detail how assets in the Fund are to be invested. Details about securities held by the Fund 

are available from the annual reports of the Nuclear Waste Fund. 

 

Under the Financing Act and Financing Ordinance, a licensee is required to pledge assets 

to the Nuclear Waste Fund. Details are for example presented by SSM’s most recent fee 

proposal (file SSM2013-6255). The Government decides on amounts of security 

following proposals made by SSM, in addition to the type of security that is acceptable 

following a pronouncement by the Swedish National Debt Office. Guarantees provided 

are managed by the Swedish National Debt Office. 

  

The Financing Ordinance requires management of the Nuclear Waste Fund in a way to 

ensure satisfactory capacity to make payments. The restrictions applying to investments 

imply that liquidity risk in such investment is low on the whole, since it predominantly 

consists of securities that under normal market conditions have excellent liquidity. 

Examples include treasury bills and nominal government bonds. The Nuclear Waste Fund 

also works continually with liquidity planning in order to ensure that the cash balance of 

the Fund is sufficient for dealing with planned disbursements. 
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VII Agreements  
 

7.1. Sweden notified in its second report under the Directive 2006/117/Euratom
7
 for 

the period 2012-2014 that radioactive waste was shipped to Japan and the USA 

and spent fuel to Norway, so could you please clarify the purpose of the shipments 

(processing/disposal); when the shipments were made and how the obligations of 

Article 4(4) of Directive 2011/70/Euratom have been met and under which 

agreement?  

 
7
Council Directive 2006/117/EURATOM of 20 November 2006 on the supervision 

and control of shipments of radioactive waste and spent fuel  

 

All nuclear waste generated by commercial enterprises in Sweden is disposed of in 

Sweden (see SSM Report 2015:32, section 2.4). Spent nuclear fuel and irradiated material 

from research reactors are exported either to the country of origin or put in interim storage 

pending final disposal in Sweden.  

 

Shipments to and from Sweden that have been reported to the European Commission 

under Directive 2006/117/Euratom constitute small quantities of irradiated nuclear 

material or other materials/substances for research or testing purposes. Research materials 

that have been exported to Norway will be disposed of in Norway. Shipments were carried 

out on five occasions: 17-02-2013, 30-09-2013, 16-12-2013, 10-03-2014 and 01-12-2014 

(file SSM2013-596). The planned export of research materials to the United States never 

took place (file SSM2013-3427). The research materials exported to Japan originated in 

Spain (file SSM2014-3762). The materials were shipped on 8 July 2015 and received on 

24 July 2015. 

 

 

 

7.2. Please provide the text of the relevant agreements in line with Article 12(1) k of 

the Directive 2011/70/Euratom?  

 

According to the Swedish National Programme, no agreements are at the present time 

concluded with any Member State or third country for management of spent fuel or 

radioactive waste, inclusive of use of facilities for final disposal (see SSM Report 

2015:32, section 2.6). 

  

Sweden is a party to the Joint Convention on the Safety of Spent Fuel Management and on 

the Safety of Radioactive Waste Management (i.e. the Joint Convention). 
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