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Section A. Introduction 
 
Denmark signed the Joint Convention on the Safety of Spent Fuel Management 
and on the Safety of Radioactive Waste Management 29 September 1997, the 
day it opened for signature. The Convention was accepted 3 September 1999 by 
letter from the Foreign Ministry to the International Atomic Energy Agency (IAEA). 
Until further notice the Convention does not apply for the autonomous territories 
Greenland and the Faroe Islands, which both do not possess spent nuclear fuel 
or radioactive waste. 
 
The present report is the Danish National Report for the Second Review Meeting 
to the Convention. The second review meeting takes place 15 – 26 May 2006 at 
IAEA, Vienna. As described in the Guidelines regarding the Form and Structure 
of National Reports, (INFCIRC/604, 1 July 2002) duplication within the reporting, 
including duplication from former reports, should be avoided. Consequently, 
Denmark has decided in this report only to report what is considered highlights 
and new developments since the National Report from the first review meeting in 
2003. The present report also includes a response to issues raised in the Rap-
porteur’s Report for Denmark. Where there is no new development since the 
2003 reporting, we have referred to the National Report from 2003. The main text 
of the National Report from 2003 is attached as Annex A. The highlights are 
briefly described below, whereas a more detailed description can be found under 
Sections B-K. 
 
The report is prepared by the National Institute of Radiation Hygiene under the 
National Board of Health, in co-operation with Danish Decommissioning and the 
Nuclear Division under the Danish Emergency Management Agency. It is con-
cluded in the report that Denmark meets all obligations of the Convention. 
 
Decommissioning 
In September 2000, Risø National Laboratory’s Board of Directors decided that 
the largest reactor, DR 3, would not be restarted after an extended shutdown for 
inspection. At this point a phase-out of DR 3 was anticipated and, as DR 3 was 
by far the largest facility, the decision to shut it down triggered the general motion 
to phase-out and decommission all of the remaining nuclear facilities at Risø. It 
was subsequently considered appropriate to segregate the decommissioning task 
from Risø National Laboratory into an independent institution with its own man-
agement. 
 
Danish Decommissioning was established as an independent institution under 
the Ministry of Science, Technology and Innovation. On 15 September 2003, the 
responsibility for operation and decommissioning of the nuclear facilities, as well 
as continued waste management, was transferred from the Risø National Labora-
tory to Danish Decommissioning as stipulated in Parliamentary Decision B48, of 
13 March 2003. Parliamentary Decision B48 also predetermined the decommis-
sioning strategy: immediate decommissioning, primarily dictated by the availabil-
ity of experienced personnel, especially staff of the former operating organisation. 
 
Initial efforts were focused on creating an adequate administrative structure with 
clear-cut organisation and responsibilities within Danish Decommissioning. In ac-
cordance with IAEA guidelines specified in detail below, the organizational struc-
ture was set up to ensure that the functions of safety, environmental protection 
and quality assurance are independent from the units directly responsible for ac-
complishing the decommissioning activities.  
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Subsequently, various other prerequisites to the actual decommissioning have 
been established. Most importantly these include general and some of the de-
tailed decommissioning plans, and a new set of Operational Limits and Condi-
tions for Danish Decommissioning including specific criteria for clearance of de-
commissioning waste. The decommissioning plans have been shaped in close 
agreement with IAEA Safety Standards with respect to both essence and struc-
ture. Similarly, the criteria for clearance of decommissioning waste adhere to 
IAEA recommendations. However, in supplement, surface specific clearance lev-
els are those recommended by the European Commission. 
 
Furthermore, three new facilities have been constructed: a storage facility which 
provides buffer capacity for radioactive waste, a laboratory for sampling and 
characterisation of waste materials and a measuring laboratory for clearance of 
decommissioning waste, buildings and areas. Each facility have been con-
structed with due consideration to relevant legislation, radiation safety, conven-
tional safety and practicality as well as potential interference with other decom-
missioning functions. With respect to the clearance laboratory, an additional regu-
latory provision has been that it must be accredited by the end of the year 2006. 
 
Actual physical decommissioning commenced at DR 1 on 28 October 2004. The 
entire reactor including the primary system, biological shield and all auxiliary 
structures are now dismantled. The building and surrounding areas are by August 
2005 prepared for the final radiation survey which eventually leads to the defini-
tive release from regulatory control. 
 
Disposal 
The Danish Parliament has in March 2003 agreed to initiate the process of pre-
paring a »Basis for Decision« concerning a Danish facility for final disposal of low 
and intermediate level waste (LILW).  
 
A Working Group, with representatives from relevant ministries and authorities, 
has been established to prepare the »Basis for Decision«. The »Basis for Deci-
sion« will be submitted to the Danish Government in the fall 2005. 
 
Additional staff has been hired to ensure that adequate human resources are 
available for the process of establishing a final repository. 
 
To ensure transparency in the process, a leaflet was published and one first 
hearing was made in June 2005. This hearing was not only part of the public in-
formation policy but also a way to involve stakeholders in the process. 
 

Section B. Policies and Practices 
No new development. Please refer to Annex A for status. 

Section C. Scope of Application 
No new development. Please refer to Annex A for status. 
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Section D. Inventories and Lists 
 

Article 32. Reporting (paragraph 2) 
 

Spent fuel management facilities 
There are no spent fuel management facilities in Denmark subject to the Conven-
tion (primary purpose). However, minor amounts of spent fuel is stored at the 
storage facilities for radioactive waste at the Risø peninsula. The inventory of the 
stored spent fuel is given in Table 1.  
 
Table 1.  Inventory of spent fuel. Activities are referred to year 2005. 

Spent fuel Storage facility Material Mass/ 
Volumen Activity 

Spent fuel from 
DR 1 

DR 3 building 
complex 

Solution of 
20% enriched 

uranyl sul-
phate in light 

water 

15.8 l 

120 GBq fission 
products  

 
4 GBq actinides 

Experimental  
irradiated spent 
fuel of power re-

actor type 

Centralvejs-
lageret 

Uranium oxide 
pellets mostly 
in cut length of 
zircalloy tube 

 
 

233 kg 
 
 

753 TBq fission 
products 

 
32 TBq actinides 

 
No new development. Please refer to Annex A for status. 
 

Radioactive waste management facilities 
An overview of Danish Decommissioning nuclear facilities and associated build-
ings is given in Figure 1. Three new facilities have been included: a storage facil-
ity for radioactive waste which also serves as buffer capacity, a laboratory (A-lab) 
for sampling and characterisation of materials from facilities, buildings, and areas 
being decommissioned, and a laboratory (F-lab) for clearance of decommission-
ing waste. Both labs are presently being equipped with the necessary measuring 
instruments, electronics, mobile biological shields, etc. 
 
The new facilities are described in more detail below: 
 
- The new 735 m2 storage facility for radioactive waste has been constructed in 

the vicinity of the Waste Management Plant. The facility comprises two store-
rooms: one which serves as buffer capacity for decommissioning material in 
line for the waste characterisation procedure, and one, which serves as a ra-
dioactive waste storage until a final radioactive waste repository has been es-
tablished. The storage facility is constructed and located with due considera-
tions to radiation safety, conventional safety and environmental and fire haz-
ard analyses. The storage facility has been approved by the Nuclear Regula-
tory Authorities. 
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Figure 1. Map of Danish Decommissioning nuclear facilities and associated buildings at 
the Risø peninsula. Reactors: DR 1, DR 2, DR 3. New facilities: waste storage facility, A-
lab, F-lab, and Waste Management Plant. 
 
- A-lab comprises facilities for sampling and γ-spectroscopic measurements of 

the radioactive content of decommissioning waste. This will be supplemented 
elsewhere by various other techniques, such as: initial trace element analysis 
for calculation of radioactive activation products, external radiation measure-
ments, gamma spectroscopy, and analysis for alpha- and beta-emitters. The 
characterisation is the base of the documentation of the radioactive content in 
materials, buildings and areas, as well as in each individual waste container. 
As part of the documentation, A-lab will comprise a »sample library« holding 
splits of all samples used in the characterisation of materials. Before turning 
into operation A-lab has to be approved by the Nuclear Regulatory Authori-
ties. 

 
- F-lab comprises facilities for testing potentially non-radioactive waste, which 

may be cleared in accordance with clearance levels set out by the Nuclear 
Regulatory Authorities. Measurements are primarily based on modern high-
performance low-background gamma spectroscopy equipped with germa-
nium detectors. All analytical methods will be conducted in accordance with 
valid international ISO-standards (Section K). Before turning into operation, F-
lab has to be approved by the Nuclear Regulatory Authorities. 

 
An inventory of radioactive waste that is subject to the Convention is given in 
Table 2 for conditioned waste and in Table 3 for unconditioned waste.  
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Table 2.  Inventory of conditioned radioactive waste stored at DD. All radioactive waste is 
classified as low and intermediate level waste - short lived (LILW-SL). Activities are 
referred to year 2005. 

Storage Volume (m3) Activity (TBq) 

Storage Hall 1,200 5 

 
Table 3.  Inventory of unconditioned radioactive waste stored at DD. All radioactive waste 
is classified as low and intermediate level waste - long lived (LILW-LL). Activities are 
referred to year 2005.  

Storage Mass (tons) Activity (TBq) 

Drum Store and 
Centralvejslageret 125 430* 

Taillings and ore 4,800       0.1 

* Including 18 TBq LL β/γ-emitters and 4 TBq α-emitters 

Nuclear facilities under decommissioning 
There are no additional facilities under decommissioning relative to the previous 
report. However, there has been some development since 2003. Most notably 
decommissioning of the smallest reactor DR 1 is at an advanced stage: the reac-
tor block has been removed, and a substantial amount of materials have been 
verified to fulfill the clearance criteria and has been released from regulatory con-
trol. Various stages including the removal of the biological shield are shown in 
Figure 2. Lessons learned at the DR 1 decommissioning project are presently 
implemented in the current decommissioning planning for DR 2 and DR 3. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. (Upper left) removal of the recombiner, (upper right) removal of graphite and the 
reactor core, (lower left) biological shield after removal of control rod housing, (lower 
right) biological shield removed. 
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The latest developments in the decommissioning process are given in Table 4 
below. 
 
Table 4.  Nuclear facilities under decommissioning (updated August 2005) 

Nuclear 
facility Type Taken out of 

operation Decommissioning status 

DR 1 

Small homogeneous 2 
kW reactor mainly used 

for educational 
purposes 

2001 

Fuel removed. Currently being 
decommissioned. Entire 

reactor block and associated 
facilities removed. Major parts 

of the biological shield has 
been cleared and final release 

from regulatory control is 
pending. 

DR 2 
5 MW research reactor 
of the swimming pool 

type 
1975 

Fuel elements removed. 
Reactor and the cooling circuit 

emptied for water. 
Decommissioning to »green 

field« is under planning 

DR 3 
10 MW heavy water 

research reactor of the 
DIDO type 

2000 

Fuel elements removed. 
Decommissioning to »green 

field« is under planning. 
Decommissioning of secondary 
systems to commence in 2005. 

Hot Cells 

Facility for post 
irradiation 

investigations of 
nuclear fuel 

1990 

Equipment removed, partially  
cleaned and sealed. 

Decommissioning to »green 
field« is under planning 

Fuel 
fabrication 

Fuel fabrication facilities 
for DR 2 and DR 3 2002 

Decommissioning to »green 
field« is under planning. 

Equipment removed. Certain 
contamination- and radiation 

risk zones down-graded. 

 
 

Section E. Legislative and Regulatory System 
 

Article 18. Implementing measures 
Article 19. Legislative and regulatory framework 
 

In October 2004, the Nuclear Regulatory Authorities issued a set of Operational 
Limits and Conditions for Danish Decommissioning. These stipulate limits and 
conditions for the process of decommissioning the nuclear facilities and the con-
tinuous operation of the Waste Management Plant. The Operational Limits and 
Conditions for Danish Decommissioning are continuously revised and adopted to 
the special circumstances associated with decommissioning during the process. 
The Operational Limits and Conditions for the Risø National Laboratory have 
been revised correspondingly. 
 
Except for the changes mentioned above the Danish legislation for spent fuel 
management are unchanged. A list of relevant Acts, Orders etc. in force by 1 Au-
gust 2005 is given in Annex B. 
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Article 20. Regulatory body 
 

No new development. Please refer to Annex A for status. 
 

Section F. Other General Safety Provisions 
 

Article 21. Responsibility of the licence holder 
 

No new development. Please refer to Annex A for status. 
 
 

Article 22. Human and Financial Resources 
 

As previously mentioned the responsibility for operation and decommissioning of 
the nuclear facilities, as well as continued waste management, was transferred 
from the Risø National Laboratory to Danish Decommissioning in 2003. At this 
point the current staff was reassigned by Danish Decommissioning in order to 
keep available qualified human resources for safety-related activities associated 
with fuel and waste management. Since then, additional staff has been hired at 
Danish Decommissioning as well as at the Nuclear Regulatory Authorities. 
 
Similarly, the availability of financial resources remains adequate also in the fu-
ture, inasmuch as Danish Decommissioning in parallel with the Risø National 
Laboratory is government property placed under the Danish Ministry of Science, 
Technology and Innovation. The financial provisions to support the safety of facili-
ties for spent fuel and radioactive waste management are therefore in place. 
 
 

Article 23. Quality Assurance 
 
An important precondition for receiving the Nuclear Regulatory Authorities final 
approval for decommissioning was that Danish Decommissioning attained quality 
certification in accordance with the ISO 9001:2000 standard. Danish Decommis-
sioning was certified in June 2004, and the quality assurance system for the en-
tire process of decommissioning including all radioactive waste management is 
now, more specifically, based on the DS/EN ISO 9001, version 2000. Additional 
requirements on complying with specific International Standards e.g. for the com-
petence of the laboratory characterising, measuring, handling and sorting waste 
have also been set. It is thus required that the clearance laboratory (F-lab) by the 
end of 2006, is accredited according to the ISO 17025 standard on general re-
quirements for the competence of testing and calibration laboratories. Moreover, 
by the use of external laboratories these must also be accredited according to the 
above standard. 
 
Setting up a clear strategy for waste characterisation and waste flow is part of the 
quality assurance. All waste bodies related to a decommissioning site are as-
sumed to be radioactive unless adequate analysis can verify that they are not. 
The methods include mobile high performance laboratory equipment, such as 
high sensitivity Ge-detectors and high sensitivity contamination monitors, which is 
currently installed in the Clearance laboratory (F-lab). Safety considerations with 
respect to material flow have led to use of colour-coded containers in order to 
minimize the risk of waste handling and waste destination errors. 
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Article 24. Operational Radiation protection 
 
In accordance with the Nuclear Installations Act (1962) the operator is subject to 
Operational Limits and Conditions for Danish Decommissioning, which set out 
regulations covering all aspects of decommissioning, including: administrative 
structure, project planning and management, detailed operation planning, quality 
assurance, characterization of radioisotope inventory, operational radiation pro-
tection, safety assessment, environmental impact assessment and documenta-
tion. 
 
The general principles for operational radiation protection in relation to decom-
missioning are similar to those applied during operation of the facilities. The op-
erational radiation protection program must comply with the regulations given in 
Operational Limits and Conditions for Danish Decommissioning. Accordingly, the 
mandatory radiation surveillance programs cover all relevant decommissioning 
operations and the received doses are reported to the Nuclear Regulatory Au-
thorities in normal as well as abnormal situations. 

Discharge limits and conditions 
The Operational Limits and Conditions for Danish Decommissioning state the fol-
lowing nuclide specific atmospheric and aquatic discharge limits from a single 
nuclear installation (Table 5 and Table 6). 
 
Table 5.  Nuclide specific limits for atmospheric discharge from a single nuclear facility. 

Radionuclide Atmospheric discharge limit 
(GBq/y) 

3H 1,000,000 
14C 1,000 

60Co 1,000 
90Sr 200 

137Cs 700 
152+154Eu 700 

Actinides 1 

 
 
Table 6.  Nuclide specific limits for aquatic discharge from a single nuclear facility.  

Radionuclide Aquatic discharge limit  
(GBq/y) 

3H 1,000,000 
137Cs 400 

 
In case of release of more than one radionuclide the sum of the fractions (re-
leased amount for each radionuclide in relation to the discharge level for that ra-
dionuclide) shall be less than one. 
 
Besides the discharge limits, Operational Limits and Conditions for Danish De-
commissioning warrant that measures are taken to prevent unplanned and un-
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controlled releases of radioactive materials into the environment. The require-
ments are specified with respect to: 
 
- Discharge systems 
 
- Precautions against abnormal incidents; and 
 
- Prompt reporting to the Nuclear Regulatory Authorities in case of abnormal 

situation and/or violation of Operational Limits and Conditions for Danish De-
commissioning. 

 
Additional requirements stipulate that after an abnormal situation a report should 
be send to the Nuclear Regulatory Authorities including: 
 
- A detailed description of the scenario leading to the abnormal situation 
 
- What has been done to mitigate any effects; and 
 
- Measures taken to prevent similar situations in the future. 
 
Discharge 
Releases of radioactive materials from the Waste Management Plant are primar-
ily liquid and derive from the radioactive wastewater distillation plant which con-
ducts the distillate to the inactive waste water system which again is led into 
Roskilde Fjord.  
 
From the time when the reactors were taken out of operation, the release of trit-
ium to Roskilde Fjord has been reduced by one order of magnitude and is now 
around a few hundred GBq/y as shown in Figure 3. The minor increase from 
2003 to 2004 is due to cleanup of the distillation column. 
 
The annual release of dissolved gross β/γ-activity has generally been decreasing 
since the reactors were taken out of operation and is now less than 0.1 GBq of 
which most is the naturally occurring 40K. The annual releases are shown in Fig-
ure 4. 
 
For detailed information please refer to Annex A. 
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Figure 3. Annual release of tritium into Roskilde Fjord from the Waste Management Plant. 
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Figure 4. Annual release of β-activity into Roskilde Fjord from the Waste Management 
Plant. 
 
Clearance 
Criteria for clearance of decommissioning waste have been included in the Op-
erational Limits and Conditions for Danish Decommissioning and are based on 
international recommendations from the IAEA and the EU. The Operational Limits 
and Conditions for Danish Decommission set out mass specific and surface spe-
cific clearance levels. For mass specific clearance levels for clearance of solid 
materials for disposal, recycling or reuse, the Operational Limits and Conditions 
for Danish Decommissioning refer directly to Table 2 in the IAEA Safety Guide 
No. RS-G-1.7, Application of the Concepts of Exclusion, Exemption and Clear-
ance. The most relevant values are given in Table 7. 
 
Table 7.  Mass specific clearance levels for clearance of solid materials for disposal, re-
cycling or reuse. 

Clearance levels for materials 

Radionuclide (Bq/g) 
3H 100 
14C 1 

60Co 0.1 
90Sr 1 

137Cs 0.1 
152+154Eu 0.1 

Actinides 0.1 

 
In case of discharge of more than one radionuclide the sum of the fractions (re-
leased amount for each radionuclide in relation to the clearance level for that ra-
dionuclide) shall be less than one. 
 
For surface specific clearance levels for clearance of buildings for disposal, recy-
cling or reuse the Operational Limits and Conditions for Danish Decommissioning 
refer directly to European Commission, Radiation Protection 113, Recommended 
radiological protection criteria for the clearance of buildings and building rubble 
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from the dismantling of nuclear installations, 2000. These values are also perti-
nent for the reuse of objects. The most relevant values are given in Table 8. 
 
Table 8.  Surface specific clearance levels for clearance of buildings and objects. 

Clearance levels for buildings and objects 

Radionuclide (Bq/cm2) 

3H 10,000 
14C 1,000 

60Co 1 
90Sr 100 

137Cs 1 
152+154Eu 1 

238U 1 

Actinides 0.1 
 
In case of discharge of more than one radionuclide the sum of the fractions (re-
leased amount for each radionuclide in relation to the clearance level for that ra-
dionuclide) shall be less than one. 
 
Surface specific clearance levels are valid for the total activity on and below the 
surface divided by the surface area. 
 
With reference to the above clearance levels activity concentrations may be av-
eraged for masses up to 1,000 kg and for surfaces up to 1 square meter. 
 
 

Article 25. Emergency preparedness 
 

No new development. Please refer to Annex A for status. 
 
 

Article 26. Decommissioning 
 

Financial and Human Resources 
Danish Decommissioning is an institution under the Ministry of Science, Technol-
ogy and Innovation and the nuclear facilities at Risø are national property. It is 
thus a national matter to provide adequate financial resources until the nuclear 
facilities are all fully decommissioned. The Danish Parliament has in March 2003 
agreed to the costs and the general decommissioning approach with the objec-
tive to decommission all nuclear facilities at Risø as soon as possible within a 
timeframe of 20 years. 
 
Fundamental requirements to the administrative structure and the competence of 
the staff are specified in Operational Limits and Conditions for Danish Decom-
missioning. Detailed accounts of the implementation of the requirements are 
given in the safety documentation and more essentially, in the general decom-
missioning plan, which is subject to the Nuclear Regulatory Authorities’ approval. 
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A key administrative requirement is that the safety organisation is internally inde-
pendent and that it can examine decommissioning projects independent from the 
financial administration and the project administration. Moreover, in order to pre-
vent unanticipated administrative barriers, employees can independently refer di-
rectly to the Director in matters fundamental to safety and security. Changes to 
the administrative structure are subject to the Nuclear Regulatory Authorities’ ap-
proval. 
 
The fundamental requirement with respect to staff competency is, that any em-
ployee at any level in the organisation, maintain the adequate education, training 
and/or instruction necessary to comply with the function of the position in full ac-
cordance with the safety provisions prescribed by the Regulatory Nuclear Au-
thorities. 
 
Application of operational radiation protection in relation to decommission-
ing 
The general principles for radiation protection (justification, optimisation and dose 
limitation) and numerical dose limits for both workers and the general public are 
prescribed in the general Order on dose limits for ionising radiation, issued by the 
National Board of Health/National Institute of Radiation Hygiene. The Order, 
which is in accordance with Council Directive 96/26/EURATOM and the 1990 
Recommendations of the International Commission on Radiological Protection, 
ICRP Publication 60, is valid for both nuclear and non-nuclear practices as well 
as for decommissioning of nuclear facilities in Denmark. 
 
The general principles for operational radiation protection in relation to decom-
missioning are similar to those applied during operation of the facilities (Article 
24). In addition, it is required that a specific radiation surveillance program is an 
integral part of every detailed decommissioning plan and that such plans are 
evaluated on the basis of measured radiation and contamination levels. 
 
Application of emergency preparedness in relation to decommissioning 
The general system for emergency preparedness applied during operation of the 
facilities (Article 25) is maintained during decommissioning. 
 
Safety related information records 
Requirements regarding records of information important to decommissioning are 
set out in Operational Limits and Conditions for Danish Decommissioning. It is 
required that: 
 
- Danish Decommissioning maintains a complete and regularly updated set of 

records on nuclear safety and radiation protection in relation to operation and 
decommissioning of the nuclear facilities. The Regulatory Nuclear Authorities 
recommend that the set of records are based on the IAEA Safety Guides 
»Safety Assessment of Research Reactors and Preparation of the Safety 
Analysis Report. No. 35-G1« and »Decommissioning of Nuclear Power Plants 
and Research Reactors. No. WS-G-2.1«. 

 
- Two physically separate archives containing technical details, building plans, 

protocols of operation and correspondence exist for each nuclear facility. One 
of these may be electronic. 

 
- A system of instructions on managing nuclear safety and radiation protection 

during normal operation, decommissioning and emergencies is maintained. 
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Section G. Safety of Spent Fuel Management 
 

Article 4. General safety requirements 
Article 5. Existing facilities 
Article 6. Siting of proposed facilities 
Article 7. Design and construction of facilities 
Article 8. Assessment of safety of facilities 
Article 9. Operation of facilities 
Article 10. Disposal of spent fuel 

 
As reported in Section D and Annex A, 233 kg of experimentally produced and 
irradiated spent fuel is stored under safe and secure conditions at Risø awaiting a 
decision of final management. 
 
Since the 233 kg contains a relatively large amount of long-lived isotopes, special 
requirements will be necessary for the disposal of this material. The policy in 
Denmark is presently to wait and see if it is possible to find an international solu-
tion in line with earlier solutions regarding spent fuel from the research reactors 
DR 2 and DR 3 at Risø. 
 
No new development. Please refer to Annex A for status. 
 

Section H. Safety of Radioactive Waste Manage-
ment 
 

Article 11. General safety requirements 
 

In connection with the decommissioning of the nuclear facilities at Danish De-
commissioning the Parliament also agreed to initiate the process of preparing a 
»Basis for Decision« concerning a Danish disposal facility for low and intermedi-
ate level waste (LILW).  
 
This »Basis for Decision« will describe in detail how to proceed with the estab-
lishing of a final repository for LILW. It is to be submitted to the Parliament fall 
2005.  
 
The issues to be considered in the »Basis for Decision« are: 
 
- Fundamental principles for safety and environmental protection 
- Dose constraints 
- The decision process 
- The technical process 
- Public information and transparency 
- Additional legal requirements 
 
A Working Group consisting of members from relevant authorities, chaired by the 
Danish Ministry of the Interior and Health is responsible of preparing the »Basis 
for Decision«. 
 
Recommendations from international organizations, such as IAEA and ICRP, will 
be applied when establishing the repository. Furthermore, all work related to the 
establishing of a repository will be carried out within the framework of the Joint 
Convention. 
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It should be stressed that the »Basis for Decision« neither has been presented 
nor accepted by the Parliament at the deadline for this reporting; however, four 
Working Papers have been prepared. These papers have focused on various as-
pects such as: international recommendations and requirements related to safety 
and environment, requirements related to the process, as well as experiences 
from other countries. These working papers are to be used in the preparation of 
the »Basis for Decision«. 
 
It is the intention to make the process as transparent to the public as possible, 
thereby allowing stakeholders to participate actively in the decision process. The 
process will involve several hearings and information meetings as well as publi-
cation of information material. Working papers are accessible at the homepage of 
the Ministry of the Interior and Health in order to allow interested parties to follow 
the process. 
 
In June 2005, a leaflet with information on the project was distributed to all mu-
nicipalities and a number of interested parties and NGO’s throughout the country. 
The leaflet can be downloaded from the homepage of the Ministry of the Interior 
and Health.  
 
One hearing has been held at this point. Hearings are not only part of the public 
information policy, but are also a way to involve stakeholders in the process and 
allow the process to be influenced by the public and other stakeholders.  
 
 

Article 12. Existing facilities and past practices 
 

 
No new development. Please refer to Annex A for status. 
 

 
Article 13. Siting of proposed facilities 
 

The actual decision of establishing a repository has not been made yet (as of Oc-
tober 2005), neither has the siting. 

 
 
Article 14. Design and construction of facilities 
 

The actual decision of establishing a repository has not been made yet (as of Oc-
tober 2005), neither has the actual design or details related to construction.  

 
 
Article 15. Assessment of safety of facilities 
 

No new development. Please refer to Annex A for status. 
 
 
Article 16. Operation of facilities 
 

The new storage facility for radioactive waste was commissioned in April 2005 
(see Article 32). Otherwise there are no new developments. Please refer to An-
nex A for status. 



Joint Convention Second Review Meeting                      National Report Denmark 
 
 

15 

Article 17. Institutional measures after closure 
 

No new development. Please refer to Annex A for status. 
 

Section I. Transboundary Movement 
 
No new development regarding the existing practice and legal system and re-
quirements for transboundary movement of radioactive waste. However, the 
European Commission has in 2004 presented a proposal for a Council directive 
on the supervision and control of shipments of radioactive waste and spent fuel to 
replace the existing directive 92/3/Euratom on the supervision and control of 
shipments of radioactive waste between and into and out of the Community. Ne-
gotiations between the Member States of the European Community are under 
way in the Atom Question Group under the Council. 
 

Section J. Disused sealed Sources 
 
By the end of 2005 the National Board of Health/National Institute of Radiation 
Hygiene plan to issue a new order replacing Order no. 308 of 24 May 1984 con-
cerning industrial gamma radiography installations and Order no. 918 of 4 De-
cember 1995 on the use of sealed radioactive sources in industry, hospitals and 
laboratories. Requirements will be included fulfilling the implementation of Coun-
cil Directive 2003/122/EURATOM of 22 December 2003 on the control of high-
activity sealed radioactive sources and orphan sources as well as requirements 
fulfilling the guidance in the Code of Conduct on the Safety and Security of Ra-
dioactive Sources, IAEA 2004 and requirements fulfilling the Guidance on the 
Import end Export of Radioactive Sources, IAEA 2004.  
 
Necessary changes will be made to the existing requirements. The changes will 
include requirements for financial security and requirements for physical security 
for high activity sealed sources. The conditions for re-entry of disused sealed 
sources will remain unchanged. Re-entry for storage of disused sealed sources 
originally produced in Denmark will on application be considered case by case.  
 

Section K. Planned Activities to Improve Safety 
 
Several strategic aims are pursued in order to improve safety further as listed be-
low. 
 
In terms of decommissioning the safety improvements include: 
 
- Planned use of remote controlled equipment for demolition and cleanup in ar-

eas with extensive radiation in order to reduce doses to personnel. 
 
- Planned use of mock-ups for training of particular difficult operations in order 

to reduce time of operation and thereby doses to personnel. 
 
- Carefully planned waste storage routines: waste container configurations and 

inspection routes have been and will be calculated in order to minimize in-
spection time and doses to the personnel. 
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- Maintaining a DS/EN ISO 9001:2000 certified Quality Management System 
(QMS) in order to ensure and document: a) accordance with national statu-
tory regulations and international guidelines for decommissioning, b) optimal 
radiation and conventional safety in combination with financial prudence 
(ALARA principle), c) optimal environmental protection (ALARA principle), d) 
internal and external appreciation of strategies, procedures and operations 
and e) open and appropriate information to the public. 

 
- Planned use of accredited laboratories to carry out measurements prior to po-

tential clearance of materials, objects, buildings and outside areas. 
 
The Nuclear Regulatory Authorities have made the following steps to improve 
safety: 
 
- Existing waste and waste storage facilities have been selected as a special 

area of interest and will be subject to further inspections 
 
- Survey for orphan sources with mobile measuring equipment under the aus-

pices of Danish Emergency Management Agency. 
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Section L. Annexes 
 
Annex A. National Report from Denmark 2003 
 
(Listed on the following pages) 
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Section A. Introduction 
 
Denmark signed the Joint Convention on the Safety of Spent Fuel Management 
and on the Safety of Radioactive Waste Management 29 September 1997, the 
day it opened for signature, and the Convention was accepted 3 September 1999 
by letter from the Foreign Ministry to the International Atomic Energy Agency 
(IAEA). Until further notice the Convention does not apply for the autonomous ter-
ritories Greenland and the Faroe Islands, which both do not possess spent nu-
clear fuel or radioactive waste. 
 
The present report is the Danish National Report for the First Review Meeting to 
the Convention, which takes place 3 – 14 November 2003 at IAEA in Vienna. The 
report is made in accordance with the Guidelines regarding the Form and Struc-
ture of National Reports (INFCIRC/604, 1 July 2002) established by the Contract-
ing Parties under Article 29 of the Convention at the Preparatory Meeting at IAEA 
10 - 12 December 2001. 
 
The report is prepared by the National Institute of Radiation Hygiene under the 
National Board of Health, in co-operation with Risø National Laboratory and the 
Nuclear Office under the Danish Emergency Management Agency. It is con-
cluded in the report that Denmark meets all obligations of the Convention. 
 

Section B. Policies and Practices 
 

Article 32. Reporting (Paragraph 1) 
 
In 1985 the Danish Parliament made the decision that Denmark would not use 
nuclear energy. Spent fuel management has therefore only been relevant in con-
nection with the operation of the three research reactors DR 1 (2 kW), DR 2 (5 
MW) and DR 3 (10 MW) at Risø National Laboratory. 
 
The overall policy and practice for the spent fuel management for DR 2 and DR 3 
have been to temporary store the fuel elements in dedicated storage facilities af-
ter irradiation, awaiting transfer to USA’s jurisdiction according to an agreement 
with the US Department of Energy. DR 2 was taken out of operation in 1975 and 
DR 3 in 2000 and all spent fuel from these two research reactors are by June 
2002 transferred to USA. The spent fuel from DR 1 (15,8 litres of a solution of 
uranyl sulphate in light water), which was taken out of operation in 2001, is stored 
under safe and secure conditions awaiting a decision on the final management. 
In addition to the above-mentioned spent fuel from the Danish research reactors 
about 233 kg experimentally produced and irradiated spent fuel of power reactor 
type remaining from post-irradiation investigations in the former Hot Cells at Risø 
is stored under safe and secure conditions awaiting a decision on the final man-
agement. 
 
The overall policy and practice for radioactive waste management have so far 
been to collect and store all Danish radioactive waste (low and medium level 
waste) under safe and secure conditions at dedicated storage facilities at Risø 
National Laboratory awaiting the decision on the decommissioning of the Danish 
nuclear facilities. The stored radioactive waste comprises waste from the opera-
tion of the three research reactors and other nuclear facilities at Risø and radio-
active waste from the use of radioactive materials for medical, industrial and re-
search purposes in Denmark. 
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All waste from nuclear facilities and from isotope laboratories etc. is defined as 
radioactive waste. This radioactive waste can be cleared from the regulatory sys-
tem and treated as ordinary waste after adequate measurements and documen-
tation in accordance with prescribed conditions given either in the legislation or in 
a specific license. Solid radioactive waste stored at the approved storage facilities 
is categorized in accordance with European Commission Recommendation of 15 
September 1999 on a classification system for solid radioactive waste 
(1999/669/EC, Euratom). This EU-recommendation is with exemption of the crite-
ria for heat generation rate in high level waste identical to the classification in 
IAEA Safety Series No. 111-G.1.1 on Classification of Radioactive Waste. 
 
The Danish Parliament has in March 2003 agreed to the costs and the general 
decommissioning approach for all the nuclear facilities at Risø with the objective 
to decommissioning all nuclear facilities at Risø as soon as possible within a 
timeframe of 20 years. At the same time the Parliament agreed to start the work 
to establish a basis for decisions on a Danish disposal facility for low and medium 
level waste. This work will start with an assessment of the need for a revision of 
the legal basis including the question of an open and transparent decision proc-
ess. The initial work should also propose fundamental principles and require-
ments for a disposal facility in accordance with national and international obliga-
tions and recommendations. 
 

Section C. Scope of Application 
 

Article 3. Scope of Application 
 
As Contracting Party to the Joint Convention Denmark has: 
 
− Not declared reprocessing to be part of spent fuel management. 
 
− Not declared waste that contains only naturally occurring radioactive materi-

als as radioactive waste for the purpose of the Convention. 
 
− Not declared spent fuel or radioactive waste within military or defence pro-

grammes as spent fuel or radioactive waste for the purpose of the Conven-
tion. 

 
However, the management of radioactive waste that contains only naturally oc-
curring radioactive materials and all radioactive waste from the Danish military 
are identical to the management of radioactive waste as described in this report 
as this waste is covered by the legislative and regulatory system described in 
section E. 
 

Section D. Inventories and Lists 
 

Article 32. Reporting (Paragraph 2) 
 

Spent fuel management facilities 
There are no spent fuel management facilities in Denmark subject to the Conven-
tion (primary purpose). However, minor amounts of spent fuel is stored at the 
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storage facilities for radioactive waste at the site of Risø National Laboratory. 
Figure 1 shows  the position of the  Risø site in the middle of Zealand about 6 km 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1.  Map of Denmark and of the narrow Roskilde fjord with the Risø peninsula about 6 
km north of Roskilde 
 
north of Roskilde and 30 km west of Copenhagen. The site coordinates are 55° 
42’ N, 12° 06’ E. 
 
The minor amounts of spent fuel are stored under safe and secure condtitions 
with appropriate surveilance in the following buildings: 
 
− The DR 3 building complex 

 
− ‘Centralvejslageret’ (see under radioactive waste management facilities) 

 
No special precautions for heat generation and dissipation are necessary for 
these materials. An inventory of the stored spent fuel is given in table 1. 
 
Table 1.  Inventory of spent fuel 

Spent fuel Storage facility Material Mass / 
Volumen Activity in 2000 

Spent fuel from 
DR 1 

DR 3 building 
complex 

Solution of 
20% enriched 
uranyl sul- 
phate in light 
water 

15,8 l 

130 GBq 
fission products 
 
3 GBq actinides 

Experimental 
irradiated spent 
fuel of power 
reactor type 

Centralvejs-
lageret 

Uranium oxide 
pellets mostly 
in cut length of 
zircalloy tube 

 
 

233 kg 
 
 

610 TBq 
fission products 
 
53 TBq actinides 
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Radioactive waste management facilities 
The only radioactive waste management facility subject to the Convention is the 
Waste Management Plant at the site of Risø National Laboratory with the location 
described above under spent fuel management facilities. 
 
The Waste Management Plant has responsibility for the collection, conditioning 
and storage of radioactive waste from the nuclear facilities and laboratories at 
Risø and, on a commercial basis, also from all other users of radioisotopes in 
Denmark. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.  Map of Risø, including the positions of the three reactors, various waste facili-
ties, etc. The public A6 main road is to the right, just outside the map. 
 
The Waste Management Plant is situated on an artificial pentagon at the northern 
shore of the Risø peninsula, figure 2. The Waste Management Plants buildings 
relevant for handling radioactive waste are listed below: 
 
− The main building with offices, laboratories, the active and inactive laundry, a 

distillation plant for radioactive wastewater reducing the volume of the waste-
water, and a bituminisation plant where the rest water is evaporated. The so-
lids with the activity are finally embedded in a bitumen matrix and filled in 
drums and stored in the ‘Storage Hall’, described below. 

 
− The building called ‘Drum Store’ with the receiving point for radioactive waste 

coming from outside Risø. The building also contains a sorting glove-box 
mounted with a hydraulic press reducing the volume of low and intermediate 
level (LILW) solid waste before filling into waste drums. In addition there is a 
shielded area used as decay store for drums filled with low level short lived 
waste (LILW-SL). 

 
− The storage building called ‘Storage Hall’ contains drums filled with LILW 

waste. 
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− The storage building called ‘Centralvejslageret’ is situated at the western part 
of the Risø peninsula. The storage comprises an underground concrete block 
with pits for standard containers and pits used for non-standard packages. In 
these pits is stored LILW waste that needs special shielding, e.g. Co-60 
sources coming from Danish hospitals. 

 
− Storage basins where tailings and excess ore remains after uranium extrac-

tion experiments using ore from Kvanefjeld in Greenland. The taillings are 
stored under water.  

 
An inventory of radioactive waste that is subject to the Convention is given in ta-
ble 2 for conditioned waste and in table 3 for unconditioned waste. It should be 
noticed that Denmark has no high level waste (HLW). 
 
Table 2.  Inventory of conditioned radioactive waste stored at Risø. All radioactive waste 
is classified as low and intermediate short lived waste (LILW-SL). Activities are referred to 
year 2000.  

Storage Volume (m3) Activity (TBq) 

Storage Hall 1.100 5 

 
 
Table 3.  Inventory of unconditioned radioactive waste stored at Risø. All radioactive 
waste is classified as low and intermediate long lived waste (LILW-LL). Activities are re-
ferred to year 2000. 

Storage Mass (tons) Activity (TBq) 

Drum Store and 
Centralvejslageret 125 3661)

Taillings and ore 4.800 0,1 

1) The main part of the waste (340 TBq) may be classified as LILW-SL in connection with 
future sorting and conditioning. The rest of the activity consists of 22 TBq long lived β-
activity and 4 TBq α-activity. 

 

Nuclear facilities under decommissioning 
A list of the nuclear facilities in the process of being decommissioned and the 
status of the decommissioning activitites is given in table 4. All facilities are lo-
cated at Risø. It should be noticed that the list in table 4 covers all Danish nuclear 
facilities except the Waste Management Plant, which since 2002 has been the 
only nuclear facility in operation in Denmark. 
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Table 4.  Nuclear facilities under decommissioning 

Nuclear facility Type Taken out of 
operation 

Decommissioning 
status 

DR 1 
    Small homogeneous    

2 kW reactor mainly used 
for educational purposes 

2001 

Fuel removed. 
Decommissioning to 
“green field” is under 

planning 

DR 2 5 MW research reactor of 
the swimming pool type 1975 

Fuel elements 
removed. Reactor and 

the cooling circuit 
emptied for water. 

Decommissioning to 
“green field” is under 

planning 

DR 3 
10 MW heavy water 

research reactor of the 
DIDO type 

2000 

Fuel elements 
removed. 

Decommissioning to 
“green field” is under 

planning 

Hot Cells 
Facility for post irradiation 
investigations of nuclear 

fuel 
1990 

Cells emptied, cleaned 
and sealed. 

Decommissioning to 
“green field” is under 

planning 

Fuel fabrication Fuel fabrication facilities 
for DR 2 and DR 3 2002 

Decommissioning to 
“green field” is under 

planning 

 
 

Section E. Legislative and Regulatory System 
 

Article 18. Implementing measures 
Article 19. Legislative and regulatory framework 

 
The Danish legislation for spent fuel management and radioactive waste man-
agement is part of the overall Danish legislation on radiation protection and nu-
clear safety. A list of relevant Acts, Orders etc. in force per 1 January 2003 is 
given in annex A. 
 
The Danish legislative and regulatory system also implements all legislative re-
quirements with regard to the Treaty Establishing the European Atomic Energy 
Community (Euratom). A list of relevant legal instruments according to the Eura-
tom Treaty is given in annex B. 
 
The main legal instruments are the Nuclear Installations Act and the Radioactivity 
Materials Act. 

Nuclear Installations Act 
Under the Nuclear Installations Act (1962) erection and operation of nuclear in-
stallations are subject to authorisation from the Minister of the Interior and Health 
and installations are subject to inspection from the Nuclear Regulatory Authorities 
(The Nuclear Office under the Danish Emergency Management Agency and the 
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National Institute of Radiation Hygiene under the National Board of Health). Nu-
clear installations encompass installations for storage or disposal of spent nu-
clear fuel and installations for storage or disposal of radioactive waste. 
 
Based on the general authorisation of the nuclear installations at Risø National 
Laboratory the Nuclear Regulatory Authorities have issued Operational Limits 
and Conditions for the site at Risø and for the individual nuclear installations. Op-
erational Limits and Conditions are formulated in accordance with other relevant 
Danish legislation, e.g. the National Board of Health Order (1997) on dose limits 
for ionising radiation, including: 
 
− Justification of all new types of practices resulting in exposure to ionising ra-

diation 
− Optimisation of protection from all exposures (ALARA) 
− Dose limitation; at present members of the public should not be exposed to a 

dose of more than 1 mSv/a from all man-made sources of ionising radiation 
other than from medical exposure 

− Use of dose constraints 
 
During the long operational period of the nuclear installations at Risø the dis-
charge limits have been expressed with reference to the dose limit for members 
of the public of 1 mSv/year and a prompt reporting requirement to the Nuclear 
Regulatory Authorities for expected or actual semi-annual releases exceeding ten 
times typical values over previous years. Reporting according to the “10-factor-
rule” has never occurred. 

Radioactive Materials Act 
According to the Radioactive Materials Act (1953) production, importation, pos-
sessing etc. of radioactive materials are subject to prior authorisation by the Na-
tional Institute of Radiation Hygiene under the National Board of Health. The Na-
tional Institute of Radiation Hygiene is empowered to issue detailed legislation 
regarding production, importation, use, storage, transport, disposal etc. of such 
materials and to inspect all holders of authorisations and locations, where radio-
active materials are or could be present. 
 
The detailed legislation (annex A) covers common Orders for all users regarding 
dose limits, transfers and transport of radioactive materials and specific Orders 
for four main areas of use of radioactive materials (sealed sources, unsealed 
sources, gamma radiography, consumer products). The four specific Orders con-
tain requirements on how to deal with the radioactive materials when these be-
come waste (e.g. return to producer, transfer to approved storage facility at Risø, 
specific clearance). 
 
Clearance of radioactive materials from the regulatory system is regulated in the 
Ministry of the Interior and Health Order no. 192 of 2 April 2002 on exemptions 
from Act on use etc. of radioactive materials. According to this Order clearance of 
radioactive materials is subject to prior authorisation from the National Institute of 
Radiation Hygiene under the National Board of Health unless the clearance can 
be done in accordance with requirements in the above-mentioned detailed legis-
lation. Authorisations or detailed legislation issued by the National Institute of Ra-
diation Hygiene shall be based on principles set out in an annex to the Order 
(see annex C). Authorisations can contain requirements regarding characterisa-
tion and measurements of materials before clearance and requirements regard-
ing documentation and quality assurance. For solid man-made radioactive mate-
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rials the Order prohibits dilution with the aim of complying with a defined clear-
ance level. 
 
 

Article 20. Regulatory body 
 
Both the Nuclear Installation Act and the Radioactive Materials Act and their ad-
ministration belong to the responsibility of the Minister of the Interior and Health 
and are as such independent of the Ministry of Science, Technology and Innova-
tion under which the operation of the nuclear installations at Risø belongs. 
 
The Nuclear Regulatory Authorities according to the Nuclear Installation Act (the 
Danish Emergency Management Agency and the National Institute of Radiation 
Hygiene) and the Regulatory Authority according to the Radioactive Materials Act 
(National Institute of Radiation Hygiene) are defined in the Acts and are given 
their own budget on the annual Fiscal Act. The Authorities are empowered to 
have direct access to all premises, buildings etc. for inspection purposes and to 
withdraw licensees and stop operations in case of unsecured situations. 
 
The Danish legislative and regulatory system described above implements all ob-
ligations under Article 18 (Implementing measures), Article 19 (Legislative and 
regulatory framework) and Article 20 (Regulatory body) of the Convention. 
 

Section F. Other General Safety Provisions 
 

Article 21. Responsibility of the licence holder 
 
As the only Danish waste management facility subject to the Convention Risø 
National Laboratory holds, as part of the general authorisation, the license to col-
lect, conditioning and store radioactive waste at the Waste Management Plant 
from the nuclear facilities and laboratories at the Risø site as well from all other 
users of radioisotopes in Denmark. 
 
According to the Nuclear Installations Act (Section E) the prime responsibility for 
the safety of a nuclear installation rests with the holder of the licence. In the Nu-
clear Installations Act it is also stated that the Nuclear Regulatory Authority can 
redraw a license due to safety concerns or other compelling reasons, i.e. if the 
holder do not meet its responsibility. Ultimately the punishment for violations of 
this Act and/or provisions is penalties or imprisonment for up to two years. 
 
During the more than 40 years of operational lifetime Risø National Laboratory 
has been subjugated inspections by the National Regulatory Authorities and re-
drawing the license has never been considered. 
  
According to the Radioactive Materials Act and the pursuant Orders given for us-
ers of radioisotopes (Section E) it is the responsibility of such a license holder to 
ensure that all radioactive waste produced under his license is handled in a safe 
manner and finally either returned to the manufacturer or send to the Waste 
Management Plant at Risø National Laboratory. The license holders are subju-
gated inspections by the National Institute of Radiation Hygiene and their license 
can be redrawn for a period until the corrective measures requested are fulfilled. 
Ultimately the punishment for violations of this Act and/or provisions is penalties. 
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Article 22. Human and Financial Resource 
 
Requirements on qualifications of and educational programs for staff-members 
working with safety issues are included in Operational Limits and Conditions for 
Risø as a whole as well as for the Waste Management Plant. 
 
Risø National Laboratory is government property placed under the Danish Minis-
try of Science, Technology an Innovation and as such, the financial situation for 
the Waste Management Plant is and will be secure also in the future in order to 
ensure adequate financial resources to meet the requirements to the safety of the 
storage facility set by the Nuclear Regulatory Authorities. 
 
 

Article 23. Quality Assurance 
 
The quality assurance at Risø nuclear installations is traditionally based on the 
Nordic NARS system (Nordic Working Group in Reactor Safety Recommenda-
tions, 1975). For the new situation, after the closure of all installations, one part of 
the requirements set by the Nuclear Regulatory Authorities will be that the quality 
assurance system for the entire process of decommissioning including all radio-
active waste management is based on international standards, which at present, 
for the general Quality Assurance will be DS/EN ISO 9001, version 2000. Addi-
tional requirements on complying with specific International Standards e.g. for the 
competence of the laboratory characterising, measuring, handling and sorting 
waste will also be set. 
 
 

Article 24. Operational Radiation protection 
 
The National Board of Health/National Institute of Radiation Hygiene has issued 
the general Order on dose limits for ionising radiation. This Order covers both nu-
clear and non-nuclear practices in Denmark. The general principles for radiation 
protection (justification, optimisation, dose limitation) and the numerical dose lim-
its for both workers and the general public prescribed in the Order are in accor-
dance with Council Directive 96/29/EURATOM and the 1990 Recommendations 
of the International Commission on Radiological Protection, ICRP Publication 60. 
 
In Operational Limits and Conditions for Risø there are given stringent rules on 
reporting received doses to the Nuclear Regulatory Authorities in normal situa-
tions where doses are within the dose limits as well as in abnormal situations 
where doses might have exceeded the dose limits. 
 
The requirements in Operational Limits and Conditions make sure that dis-
charges are limited and measures are taken to prevent unplanned and uncon-
trolled releases of radioactive materials into the environment. The requirements 
are covered in chapters with the following headlines: 
 
− Discharge systems 
− Discharge limits 
− Precautions against abnormal incidents; and 
− Prompt reporting to the Nuclear Regulatory Authorities in case of abnormal 

situation and/or violation of Operational Limits and Conditions. 
 
In addition there are requirements of within two weeks after an abnormal situation 
sending a report to the Nuclear Regulatory Authorities including: 
 



Joint Convention Second Review Meeting                             National Report 2003 
 
 

Annex A  -  10 

− A detailed description of the scenario leading to the abnormal situation 
− What has been done to mitigate any effects; and 
− What measures are taken to prevent similar situations in the future. 
 
During the more than 40 years of operational lifetime of the nuclear installations 
at Risø the discharge limits have been expressed with reference to the dose limit 
for members of the public of 1 mSv/year and a prompt reporting requirement to 
the Nuclear Regulatory authorities for expected or actual semi-annually releases 
exceeding ten times typical values over previous years. Reporting according to 
this “10-factor-rule” has never occurred. 
 
Releases of radioactive materials from the Waste Management Plant are and 
have always been dominated by liquid releases of tritiated heavy water and par-
ticulate activity to Roskilde Fjord. These releases derive from the distillation plant 
for radioactive wastewater, since the distillate is conducted to the inactive waste 
water system, from where it is taken through a pipeline to Roskilde Fjord. 
 
The releases of tritiated heavy water to Roskilde Fjord have in recent years been 
around a few thousand GBq/y. The release of dissolved gross β/γ-activity has 
been less than 0.2 GBq/y of which about half is the naturally occurring 40K. 
 
In figure 3 is shown the annual releases of tritium into Roskilde Fjord from the 
Waste Treatment Plant in the period 1978-2001 and in figure 4 correspondingly 
the annual releases of particulate activity (measured as gross β-activity). 
 
The increased release of tritium in 1994 was the result of tritium in the active 
wastewater from the research reactor DR 3, as well as tritium in used ion ex-
changers that were supplied to the bitumen facility. The extraordinarily large re-
lease in 1999 was the result of a handling error that resulted in a release of 
heavy water into the active outlet at DR 3 (approx. 100 litres). DR 3 was taken 
out of operation in 2000 resulting in the much lower release of tritium in 2001. 
 
 

Year
80  85  90  95  00  

R
el

ea
se

 o
f t

rit
iu

m
 (B

q/
ye

ar
)

1011

1012

1013

1014

 
Figure 3. Annual releases of tritium into Roskilde Fjord from the Waste Treatment Plant.  
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Figure 4. Annual releases of β-activity into Roskilde Fjord from the Waste Treatment 
Plant. 
 
To illustrate the radiological consequences of the releases from the Waste Treat-
ment Plant individual doses have been calculated to the critical group living 
around Roskilde Fjord and to people in Sweden from assumed annual releases 
of 2000 GBq tritium and 0,3 GBq 137Cs. Doses have been calculated for both chil-
dren and adults. The assumed exposure pathways are consumption of fish ex-
clusively from Roskilde fjord or Kattegat and intake of water exclusively from 
Roskilde Fjord. The results are given in table 51.

 
Table 5.  Annual doses to children and adults in Denmark and Sweden from annual re-
leases of 2000 GBq tritium and 0,3 GBq 137Cs to Roskilde Fjord. 

Individual doses in Denmark 
(μSv/a) 

Individual doses in Sweden 
(μSv/a) 

Water Fish Fish 
Radionuclide 

Child Adult Child Adult Child Adult 

 3H 6⋅10−2 8⋅10−2 4⋅10−3 3⋅10−3 5⋅10−7 4⋅10−7

 137Cs 2⋅10−3 1⋅10−2 2⋅10−2 3⋅10−2 2⋅10−6 4⋅10−6

 
 

Article 25. Emergency Preparedness 

 
The Danish Emergency Preparedness System for Nuclear Accidents is under the 
responsibility of The Minister of Interior and Health. The operative organisation is 
based primarily on the Nuclear Division and the National Rescue Corps under the 
Danish Emergency Management Agency. 
 
Denmark has a nation-wide nuclear emergency plan in case of accidents at nu-
clear installations in Denmark or at facilities in foreign countries. The plan is 

                                                 
1 The calculated doses and the model used are from the report: General Data as called 
for under Article 37 of the Euratom Treaty, Decommissioning of the Nuclear Facilities at 
Risø National Laboratory, Denmark, National Institute of Radiation Hygiene, 2003. 
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tested regularly and it has special precautions for nuclear installations close to 
Danish territory as well as specific on-site and off-site emergency plans for Risø. 
 
A service with a nuclear emergency officer from the Emergency Management 
Agency on duty 24 hours a day is maintained. This officer is authorised to decide 
on the activation of the emergency response system. 
 
Early warning in case of a radiological emergency in Denmark or at a facility in 
the vicinity of Denmark is based on international agreements on exchange of in-
formation (IAEA, EURATOM) and on bilateral agreements, which Denmark has 
entered with a number of neighbouring states (Sweden, Germany, Finland, 
United Kingdom, Poland, Russia and Lithuania). 
 
As a supplement to the early warning agreements an on-line system for auto-
matic monitoring of radioactivity is in service 24 hours a day. The system pro-
vides monitoring data from 11 stations placed strategic in the country. The data 
are collected automatically at the Emergency Management Agency, where a 
computer will give a signal to the officer on 24 hours duty if any increase in 
gamma radiation could be attributed to causes other than natural increase of the 
radon content in the air. 
 
 

Article 26.  Decommissioning 
 
As stated under Article 22 Risø is national property and as such, the financial 
situation are and will be secure also in the future until all the installations are fully 
decommissioned. 
 
The Danish Parliament has in March 2003 agreed to the costs and the general 
decommissioning approach for all the nuclear facilities at Risø with the objective 
to decommissioning all nuclear facilities at Risø as soon as possible within a 
timeframe of 20 years. 
 
The Nuclear Regulatory Authorities will subsequent license the procedures in 
general and specific technical projects at a more detailed level ensuring the 
safety of the decommissioning in agreement with Article 26. 
 
 
In conclusion for section F, it is found that the Danish regulatory system imple-
ments all obligations under Article 21 (Responsibility of the licence holder), Article 
22 (Human and financial resources), Article 23 (Quality assurance), Article 24 
(Operational radiation protection), Article 25 (Emergency preparedness) and Arti-
cle 26 (Decommissioning). 
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Section G. Safety of Spent Fuel Management 
 

Article 4. General safety requirements 
Article 5. Existing facilities 
Article 6. Siting of proposed facilities 
Article 7. Design and construction of facilities 
Article 8. Assessment of safety of facilities 
Article 9. Operation of facilities 
Article 10. Disposal of spent fuel 

 
As described in section B the overall policy and practice for the past spent fuel 
management for the Danish research reactors have been to temporary store the 
fuels elements in dedicated storage facilities after irradiation awaiting transfer to 
USA. By June 2002 all research reactors have been taken out of operation and 
the spent fuel has been transferred to USA’s jurisdiction according to an agree-
ment with the US Department of Energy. 
 
The only exemption from this is the minimal amount of spent fuel from the re-
search reactor DR 1 and about 233 kg experimentally produced and irradiated 
spent fuel of power reactor type remaining from post-irradiation investigations in 
the former Hot Cells. This minimal amount of spent fuel is stored under safe and 
secure conditions awaiting a decision on the final management. The storage 
does not give rise to any discharges of radioactive materials to the environment 
and hence no exposure of the public. 
 
In addition there are at present no considerations or plans for taking any kind of 
nuclear reactors into operation in Denmark. As a consequence of this there are 
no plans for siting, designing, construction or operation of spent fuel facilities or 
disposal of spent fuel. 
 
 
With the present legislation on nuclear installations mentioned in section E Den-
mark therefore complies with articles 4 to 10 in the Convention regarding safety 
of spent nuclear fuel management. 
 

Section H. Safety of Radioactive Waste Manage-
ment 
 

Article 11. General safety requirements 
 
Requirements in Operational Limits and Conditions on handling, storing and 
transport of fissile materiel make sure that criticality and removal of residual heat 
generated during radioactive waste management are adequately addressed. 
 
One of the policies incorporated in all Danish Orders with articles regulating han-
dling of radioactive waste is sorting at the source. This policy applied at the na-
tional level ensures that the generation of radioactive waste is kept to the mini-
mum practicable and that biological, chemical as well as other hazards are taken 
into account. 
 
As stated in Section F protective methods providing for effective protection of in-
dividuals, society and the environment are part of the national framework legisla-
tion and with due regard to internationally endorsed criteria and standards. 
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Article 12. Existing facilities and past practices 
 
According to the Nuclear Installations Act (Section E and F) the Waste Manage-
ment Plant has during its more than 40 years of operation been subjugated in-
spection by the Nuclear Regulatory Authorities. These inspections have been 
carried out continuously and as such also at the time when the Convention came 
into force. 
 
At the time when the Convention came into force no intervention for reasons of 
radiation protection is considered necessary as a result of past practices in Den-
mark. 
 
 

Article 13. Siting of proposed facilities 
Article 14. Design and construction of facilities 
Article 15. Assessment of safety of facilities 
Article 17. Institutional measures after closure 

 
As stated in section B the Danish Parliament has in March 2003 agreed to initiate 
the process preparing a basis for decisions concerning a Danish disposal facility 
for low and intermediate waste. This initial process will make sure that all neces-
sary steps are taken to implement fundamental principles and requirements for 
such a disposal facility in compliance with national and international obligations 
and recommendations.  
 
Prior to siting, construction and commissioning of a Danish disposal facility the 
project will be subject to an Environmental Impact Assessment according to Da-
nish legislation which implements Council Directive 85/337/EEC and 97/11/EC.  
 
In addition, prior to the commissioning of a disposal facility the European Com-
mission will be provided with general data relating to the disposal project making 
it possible for the Commission to assess whether the implementation of the pro-
ject is liable to result in a radioactive contamination of the water, soil or airspace 
of another Member State as called for under the Article 37 of the Euratom Treaty. 
The presented data will be in compliance with the Commission Recommendation 
1999/829 of 6 December 1999.  
 
 

Article 16. Operation of facilities 
 
The Waste Management Plant at Risø existed before the Nuclear Installations 
Act was put into force in 1962. Consequently this law did not regulate the original 
design of the installations and the initial constructions. However the design and 
construction of the installations are in accordance with international practice and 
all later modifications have been subject to approval by the Nuclear Regulatory 
Authorities and regulated through Operational Limits and Conditions in accor-
dance with the Nuclear Installations Act as described in section F. 
 
Safety assessments were performed for each nuclear installation at Risø and ap-
proved by the Danish Atomic Energy Commission when the nuclear installations 
at Risø were commissioned in the 50’es. The safety analyses have subsequent 
been updated in accordance with requirements in the Operational Limits and 
Conditions and the procedures in agreement of 15 august 1989 between the Nu-
clear Regulatory Authorities and Risø National Laboratory. 
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In conclusion for section H, it is found that the Danish regulatory system imple-
ments all obligations under Article 11 (General safety requirements), Article 12 
(Existing facilities and past practices), Article 13 (Siting of proposed facilities), Ar-
ticle 14 (Design and construction of facilities), Article 15 (Assessment of safety of 
facilities), Article 16 (Operation of facilities) and Article 17 (Institutional measures 
after closure). 
 

Section I. Transboundary movement 
 

Article 27. Transboundary movement 
 
The National Board of Health/National Institute of Radiation Hygiene has issued 
Order no. 969 of 13 December 1993 on international transfer of radioactive 
waste. This Order implements all obligations under Article 27 (Transboundary 
movement) of the Convention. The Order was originally issued as the Danish im-
plementation of Council Directive 92/3/EURATOM of 3 February 1992 on the su-
pervision and control of shipments of radioactive waste between Member States 
and into and out of the Community. The Order does not cover, in compliance with 
the Council Directive, shipments of sealed radioactive sources not containing fis-
sile material when returned by its user to the supplier of the source in another 
country. 
 
The National Board of Health/National Institute of Radiation Hygiene has issued 
Order no. 993 of 5 December 2001 on transport of radioactive materials in accor-
dance with the recommendations given in IAEA’s Regulations for the Safe Trans-
port of Radioactive Materiel No. TS-R-1, 1996 Edition (Revised). 
 
The National Institute of Radiation Hygiene has until now never received an ap-
plication and consequently never issued any licence for a transboundary move-
ment of radioactive waste with Denmark as the country of origin or with Denmark 
as the country of destination. 
 
The National Institute of Radiation Hygiene has authorized only a few trans-
boundary movements between EU-countries with Denmark as a country of transit 
since the above-mentioned Order came into force 1 January 1994. The latest re-
ported data from the European Commission on such shipments is given in Third 
Report on the application in the member States of Directive 92/3/EURATOM of 3 
February 1992 on the supervision and control of shipments of radioactive waste 
between member states and into and out of the Community (1996 – 1998), 
COM(2001) 270 final, Brussels 25.05.2001. 
 

Section J. Disused sealed Sources  
 

Article 28. Disused sealed sources 
 
The National Board of Health/National Institute of Radiation Hygiene has issued 
Order no. 308 of 24 May 1984 concerning industrial gamma radiography installa-
tions, Order no. 154 of 6 March 1990 on smoke detectors and consumer products 
containing radioactive materials and Order no. 918 of 4 December 1995 on the 
use of sealed radioactive sources in industry, hospitals and laboratories. These 
three Orders implement all obligations under Article 28 of the Convention ensur-
ing that the possession and storage of disused sealed sources take place in a 
safe manner. 
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As stated in section F it is the responsibility of the licence holder to ensure that 
disused sealed sources are handled in a safe manner and finally either returned 
to the manufacturer or send to the Waste Management Plant at Risø. 
 
In Denmark neither manufacturing nor remanufacturing of sealed sources takes 
place. There are only a few suppliers in Denmark processing minor sealed sour-
ces for reexport. Reentry of such disused sources for storage will on application 
be considered case by case. 
 

Section K. Planned Activities to Improve Safety 
 
For nuclear activities in Denmark including radioactive waste management the 
year of 2003 will constitute an important transition from the operation of nuclear 
research facilities and central storing of radioactive waste to the beginning of full 
scale decommissioning of the nuclear facilities and expanding the radioactive 
waste management to include considerations of final disposal of such waste. 
 
As mentioned in section B the Danish Parliament has in March 2003 agreed to 
the costs and the general decommissioning approach for all the nuclear facilities 
at Risø with the objective to decommissioning all nuclear facilities at Risø as 
soon as possible within a timeframe of 20 years. At the same time the Parliament 
has agreed to start the work to establish a basis for decisions on a Danish dis-
posal facility for low and medium level waste. This work will start with an assess-
ment of the need for a revision of the legal basis including the question of an 
open and transparent decision process. The initial work should also propose fun-
damental principles and requirements for a disposal facility in accordance with 
national and international obligations and recommendations. 
 
As the integrated process for both the decommissioning and the radioactive 
waste disposal considerations are more or less new in a Danish context a com-
prehensive and transparent process can be conducted based on Nordic and 
other international recommendations from the International Commission on Ra-
diological Protection (ICRP), the European Commission (EU) and the Internal 
Atomic Energy Agency (IAEA). The Safety Standards published by IAEA will in 
particular be of importance, e.g. IAEA Safety Guide No. WS-G-2.1, Decommis-
sioning of Nuclear Power Plants and Research Reactors (1999) and IAEA Safety 
Fundamentals No. 111-F, The Principles of Radiation Waste Management 
(1995), IAEA Safety Guide No. 111-G-3.1, Siting of Near Surface Disposal Facili-
ties (1994), IAEA Requirements No. WS-R-1, Near Surface Disposal of Radioac-
tive Waste (1999) and IAEA Safety Guide No.WS-G-1.1, Safety Assessment for 
Near Surface Disposal of Radioactive Waste (1999). 
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Annex B. Danish Legislation – Spent Fuel and Ra-
dioactive Waste 
 
The Danish legislation listed below is in force per 1 August 2005. The legislation 
is available in Danish at the web site of the National Institute of Radiation Hy-
giene: www.sis.dk. 
 

Acts: 
Act no. 94 of 31 March 1953 on use etc. of radioactive materials. 
  
Act no. 170 of 16 May 1962 on nuclear installations. 
  

Ministerial Orders: 
Ministry of the Interior (now Ministry of the Interior and Health) Order no. 278 of 
27 June 1963 on protective measures against accidents in nuclear installations 
(atomic installations) etc. with amendments in Order no. 502 of 1 October 1974. 
 
Ministry of the Environment Order no. 574 of 20 November 1975 on precaution-
ary measures for the use etc. radioactive substances. 
 
Ministry of the Interior and Health Order no. 192 of 2 April 2002 on exemptions 
from Act on the use of radioactive substances. 
 
  
Operational Limits and Conditions for Danish Decommissioning issued by 
the Nuclear Regulatory Authorities (The Nuclear Office under the Danish 
Emergency Management Agency and the National Institute of Radiation Hygiene 
under the National Board of Health): 
 
Operational Limits and Conditions for Danish Decommissioning 
 
Operational Limits and Conditions for Risø National Laboratory. 
 

Orders from the National Board of Health (National Institute of Radiation 
Hygiene): 
National Board of Health Order no. 308 of 24 May 1984 concerning industrial 
gamma radiography installations with amendments in Order no. 790 of 19 Octo-
ber 1999. 
 
National Board of Health Order no. 154 of 6 March 1990 on smoke detectors and 
consumer products containing radioactive materials with amendments in Orders 
no. 547 of 23 July 1993 and no. 793 of 19 October 1999. 
 
National Board of Health Order no. 546 of 23 June 1993 on transfer of radioac-
tive materials. 
 
National Board of Health Order no. 969 of 13 December 1993 on international 
transfer of radioactive waste. 
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National Board of Health Order no. 663 of 12 July 1994 on outside workers, who 
are exposed to ionizing radiation in a CE-country with amendments in Order no. 
824 of 31 October 1997. 
 
National Board of Health Order no. 918 of 4 December 1995 on the use of sealed 
radioactive sources in industry, hospitals and laboratories etc. with amendments 
in Order no. 794 of 19 October 1999. 
 
National Board of Health Order no. 823 of 31 October 1997 on dose limits for ion-
izing radiation. 
 
National Board of Health Order no. 954 of 23 October 2000 on the use of un-
sealed radioactive sources in hospitals, laboratories etc. 
 
National Board of Health Order no. 993 of 5 December 2001 on transport of ra-
dioactive materials. 
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