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1 INTRODUCTION 

Orphan sources are radioactive sources which are not under regulatory control, either 
because they have never been under regulatory control, or because they have been abandoned, 
lost, misplaced, stolen or transferred without proper authorisation. The issue of orphan 
sources is not a new one but the situation has been highlighted more and more in the last ten 
years. One of the most important international milestones in this regard was the conference in 
Dijon, France in 1998.  

 
The orphan sources have become an international problem due to steady increase in 

international trade which made impossible to control every transfer of goods between 
countries. Shipments of metal scrap, either national or international, could comprise orphan 
sources which had come into metal stream. The consequences of such events vary greatly: 
from contaminated metal just above exemption levels to a melting of volatile radionuclides of 
significant activity which may cause enormous remediation costs. In addition, the 
phenomenon of deliberate abuse of nuclear material and radioactive material or previous 
accidents with found orphan sources worldwide and fatalities have made this issue even more 
provoking. 

 
In Slovenia, no such drastic events have occurred so far. Since 1991 there have been a 

few meltings of cobalt-60 sources with only economic impact. On several occasions, Italy - 
the country with strict import control - has detected elevated radiation and denied shipments 
of scrap metal. They had originated either from Slovenia or from other countries, mostly from 
former Yugoslav republics. The Slovenian experience shows that majority of cases is related 
to import of scrap metal in Slovenia or to transit of such material through Slovenia. These 
orphan sources have originated from past industrial activities or have been under no or weak 
regulatory control in their countries of origin.  

 
In order to prevent inadvertent movement and illicit trafficking of nuclear material and 

radioactive sources some radiation detection equipment has been deployed since 2002. Also 
some training has been implemented and appropriate procedures for response of customs and 
police officers and other subjects have been adopted. Larger scrap metal collectors and 
recyclers have also installed some portal monitors and/or have used different kinds of hand-
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held radiation detection equipment protecting their economic interest and health of the 
workers. 

 
In 2005 a Joint Working Group was established by the Slovenian Government and 

asked to more effectively address the challenge of contaminated scrap metal shipments. A 
new decree on control of scrap metal shipments to and through Slovenia has been prepared. A 
basic idea of this governmental decree is that every shipment of scrap metal with its final 
destination in Slovenia shall be subjected to radioactivity measurement. 

2 SLOVENIAN MAGNITUDE OF THE PROBLEM WITH ORPHAN 
SOURCES IN SCRAP METALS 

Back in 1998 contamination of steel products was detected due to a melting of cobalt-
60. Only economic damage (costs) arose that time. Fortunately, we have not experienced any 
melting of e.g. caesium-137 which causes much more serious consequences and costs. 
Additionally, radium-226 was detected in one case. Italy discovered elevated radiation and 
denied several shipments. The found sources were isolated and transferred to the Central low 
and intermediate level storage at Brinje (CSRAO). Such cases were denied shipments in 2001 
(europium-152/154), in 2003 (caesium-137), in 2005 (several radium-226) and in 2006 
(thorium-232). In 2004, a metal piece contaminated with NORM was found in an ironworks 
and a cobalt-60 source without shielding in another ironworks. Both items were transferred to 
CSRAO. There were denied transit shipments as well, e.g. one Yugoslav shipment from 2003, 
which was returned back. In 2001, app. 80 MBq cobalt-60 source was unwillingly melted and 
the Slovenian Nuclear Safety Administration (SNSA), for the first time, notified the IAEA 
Illicit Trafficking Database. Fortunately none of the melted sources was of significant activity 
and there were no notable releases into the environment. Due to the nature of cobalt-60 only 
the products were contaminated. Before end-2002, all known cases were investigated by the 
Health Inspectorate of the Republic of Slovenia (HIRS) and corrective measures were 
implemented. In one case (caesium-137, 2003), an investigation took place including also co-
operation with Croatia, Germany and INTERPOL.  

 
Slovenia also denied several shipments (detection devices were deployed in mid-2002), 

namely at Gruškovje border crossings (twice in 2004, twice in 2005, 2006, 2007) and at Zavrč 
border crossings (2006). Cobalt-60 and europium-152/154 were identified after their return to 
the country of origin by a Croatian expert team.  

  
 Most of the shipments are returned to the consignors, mainly in former Yugoslav 

republics. Italy performs a strict control on the Italian-Slovenian border, also after EU 
enlargement. Italian private companies (e.g. Multiproject s.r.l.) perform measurements of all 
shipments of scrap metals and have power and mandate to deny them. In case of significant 
increases of radiation the source is isolated and stored safely in Italy. The number of denials 
has dropped significantly in the last two years.  

 
If the orphan sources, found in a denied shipment of scrap, are of Slovenian origin, they 

are stored in CSRAO. Similar is the case when a scrap shipment is imported into Slovenia and 
later exported (shipped out) and denied. It is quite difficult to return a radioactive source to 
the country of origin if a Slovenian company imports the shipment and the ownership 
becomes ours. Slovenia does not want to be "a disposal site" for orphan sources from abroad. 
The problem is not crucial but should be addressed accordingly. In case of transit and, if a 
shipment is denied, it is returned to the country of origin. In such cases, practically no costs 
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are imposed to the Slovenian subjects. Transit to Italy outnumbers transit to Austria and 
Germany.  

 
The Slovenian experience shows that in most cases the orphan sources were related to 

import of scrap metal into Slovenia and to transit of such material through Slovenia. It is 
frequently seen that these orphan sources originate from past industrial and military activities 
in countries with a weaker regulatory control. The recent improvements in the region are 
notable. 

 
Figure 1 shows some known cases from the past years. Detected sources were, in 

accordance with the IAEA categorisation (Safety Standards Series No. RS-G-1.9) assessed as 
non-dangerous and fell in category 4 or 5.  
 

 

Figure 1: Some vulnerable and orphan sources, found in Slovenia 
 (1: Cs-137 (cat. 4), 2: Th-232 (cat. 5), 3: U-acetate (cat. 5), 

 4: Sr-90 (cat. 5), 5: Cs-137 (cat. 4), 6: Ra-226 (cat. 5)) 
 
There are no bilateral or multilateral obligations on the notification about denied 

shipments. Slovenian customs officers inform their Croatian colleagues accordingly and the 
SNSA informs Croatian (State Institute of Radiation Protection) and other contact points, 
namely in Bosnia, Serbia, Montenegro and Macedonia, if the denied shipments are theirs. 

3 CO-OPERATION BETWEEN CUSTOMS, POLICE, SNSA AND OTHERS 

First co-operation of state institution started in 90ies. At the beginning of this decade the 
US Export Control Office was established in Ljubljana and it covered four countries. The 
USA donated different instruments, mainly radiation pagers at the beginning. In order to 
prevent inadvertent movement and illicit trafficking of nuclear material and radioactive 
sources, some radiation detection devices have been deployed since 2002. SNSA, together 
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with customs, Ministry of the Interior and HIRS prepared a seminar in June 2002 for "front-
line officers". The customs and police officers also received internal procedures as well as 
harmonised inter-agency procedures which have been revised recently together with the 
reporting forms. The response starts when an elevated radiation is detected and verified. It can 
also start on the basis of intelligence information gathered from various sources. In case of a 
suspicion of any unauthorized movement or malicious activities with radioactive sources the 
law enforcement agencies would take appropriate measures (tighter border and traffic control 
etc).  

 
Since 2002 the SNSA has assured a 24-hour on-duty officer who provides advice in 

case of discovery of an orphan source or in case of detection of an elevated radiation. This 
support is available to the other state institutions as well as private organisations (i.e. scrap 
metal collectors and recyclers, Slovenian railways). Statistics on the received calls is given in 
Table 1 below. 

 
 

Reason 
Year Radioactive source or 

elevated radiation  NORM Patients Other 
Total no. 

2002 
since mid-June 

0 1 2 3 6 

2003 2 3 4 1 10 
2004 2 2 2 0 6 
2005 5 5 0 1 11 
2006 3 2 1 3 9 
2007 
as of 31 July 

1 3 1 1 6 

     48 

Table 1: Purpose and number of calls since 2002, on-duty officer at the SNSA 
 
Larger scrap metal collectors and metal recyclers are fairly well equipped with portal 

monitors and/or hand-held radiation detection equipment. The process commenced in the 
second half of the 90ies, after some meltings of radioactive sources. In particular, some 
ironworks and (mainly) aluminium foundries, based on the potential consequences and 
possible economic impact, have installed several portal monitors and bought also hand-held 
devices. Other scrap collectors are partially equipped by hand-held devices (survey meters) 
and there is very limited number of portal devices. Smaller collectors and tiny foundries are 
rarely equipped but the risk is also limited. A greater awareness of the issue, posed by orphan 
sources, is also achieved through occasional workshops for customs, police, scrap metal 
collectors and metal recyclers and other subjects. 

 
In order to address more effectively the issue of contaminated scrap metal shipments, in 

September 2005 the Slovenian Government established a Joint Working Group for prevention 
of unauthorised shipments and transit of nuclear and other radioactive materials in Slovenia. 
Its members are representatives from the Ministry of the Interior, Ministry of Finance - 
Customs Administration, Ministry of the Economy, Ministry of Transport, Ministry of Health 
- Slovenian Radiation Protection Administration (SRPA) and the SNSA. The working group 
also proposed the draft Decree on the control of radioactive contamination in the shipments of 
scrap metal. 
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SNSA has co-operated with Criminal police (Ministry of the Interior) since 2003 in 
assessing the number and location of high-activity sources (or IAEA terminology: dangerous 
sources). There are less than 20 companies in Slovenia, possessing such sources, and Criminal 
police visited them and also proposed some corrective measures. 

 
SNSA "tapered" its inspection control to be effective on one hand and decrease the 

number of radioactive source outside regulatory control or where regulatory control is weak 
(i.e. vulnerable sources). E.g. in 2004, a industrial gauge with ceasium-137 source was found 
at the premises of a former bankrupted company and was later on safely dismantled and 
transferred to CSRAO. One faculty temporarily stored ceasium-137 source inadequately, with 
an easy access. The inspection has also discovered several lower-activity radioactive sources 
and nuclear substances at different institutes, faculties and companies.  

 
There have been several campaigns so as to decrease the number of disused/spent 

sources at the premises of different subjects, e.g. cobalt-60, obsolete radium-226 sources, Th- 
and U-substances, depleted uranium, ionising smoke detectors with americium-241, 
strontium-90 calibration sources, lightning conductors with europium-152/154 or cobalt-60 
etc. SNSA issues quarterly for state and non-state subjects "Radiation News" and sets 
appropriate information onto the SNSA web page. 

4 PROPOSED DECREE ON THE CONTROL OF RADIOACTIVE 
CONTAMINATION IN THE SHIPMENTS OF SCRAP METAL 

Decree on the control of radioactive contamination in the shipments of scrap metal was 
prepared by the SNSA in 2006. It is now in the Governmental procedure and will probably be 
published in the next weeks. 

 
A basic idea of this decree is that every shipment of scrap metal with its final 

destination in Slovenia shall be subjected to measurement of radioactivity which has to be 
paid by the consignee. The report of measurement must be presented to the recipient and to 
customs in case of import. The measurement can be performed only by organizations which 
are authorised by the SNSA and fulfil a minimum set of prescribed criteria (measurement 
devices, training, reporting forms and procedure). The organisation which performs the 
measurements of radioactivity could be the consignee at the same time. In case of elevated 
radiation more than 50% above natural background the SNSA shall be informed. The 
corrective measures will be decided by the SNSA inspectors. Radiation safety measures 
should be stricter if maximum dose rate exceeds 50-times of natural background. If elevated 
radiation is noticed on shipments of scrap metal in transit, the shipment shall be returned to 
the country of origin.  

 
If radioactive sources are found and their owner is a Slovenian company, all costs of 

transport, handling and storing in CSRAO are born by them ("polluter pays principle") which 
may later, based on the contract's conditions, require necessary reimbursement from the 
consignor. No additional costs are imposed to the national budget.  

 
Proposed decree also covers inner control, in particular those facilities where recycling 

occurs (e.g. melting). Such shipments should also be measured in order to prevent 
radioactivity in metal stream. 
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5 INADVERTENT MOVEMENT VS. DELIBERATE ILLICIT TRAFFICKING 

Slovenia has reported to the IAEA Illicit Trafficking Database five times so far. All 
cases were assessed as "inadvertent movement". There is no evidence of deliberate illicit 
trafficking through Slovenian borders or territory. No cases have been brought into judicial 
court in last years and one of the last echoed cases was an unauthorized export and re-import 
of iridium-192 source to/from Portugal back in mid-90ies. At that time, a particular company 
willingly avoided licensing process and bypassed export/import regulation. 

 
In last years, and particularly after 11-9-2001, there are additional concerns worldwide 

of possible consequences of nuclear smuggling and radiological dispersal device (RDD). 
Security issue is becoming more and more important and IAEA and others have been 
preparing several guidelines and recommendation in this regard. International Convention for 
the Suppression of Acts of Nuclear Terrorism of 2005 is an important step toward global 
awareness and co-ordinated efforts. (Nuclear) security issue at major public events, threat 
assessment and deployment of detection devices, like during 2004 Olympics in Athens, is just 
one practical example. US is one of those countries which inter-regionally co-ordinates lots of 
different projects. Slovenian state institutions have received in this regard different 
instruments, software, trainings as well as in some adjacent areas (dual-use items, chemical-
biological weapons/precursors etc.). Similar situation could be seen regionally and beyond. 

 
In 2005, an agreement was signed between the Ministry of Finance and US Department 

of Energy, on co-operation in the area of combating illicit trafficking of nuclear and 
radioactive materials. Based on this agreement inter alia fixed portal monitors were installed 
at the Port of Koper and Obrežje (road). Additionally, hand-held devices were donated and 
appropriate training was held for customs officers. The main aim of the USA is primarily to 
detect nuclear smuggling (fissile material) as well as dangerous radioactive sources, suitable 
for an RDD. Regarding Slovenian current situation, terrorism has been adequately considered 
by state organisations but it is obvious that all donated equipment will be primarily intended 
for detection of any elevated radiation on the border crossings and in the interior and orphan 
sources in scrap metal are much more frequent events than deliberate trafficking which should 
not be omitted. 

6 OTHER INTERNATIONAL CO-OPERATION 

In order to prevent illicit trafficking with nuclear and radioactive material a great 
number of actions have been organised primarily through international organisations such as 
the IAEA and the European Commission (e.g. regional and inter-regional training courses for 
"front-line officers", regulator and intelligence). Last years, UNECE (United Nations 
Economic Commission for Europe) is very active in this sphere. The UNECE 
Recommendations were published in 2007 and provide a useful guide for scrap yards, metal 
smelters, customs, regulatory authorities and transporters, amongst others, to prevent 
incidents and better deal with them should they happen.  

 
Since end-2006 regional co-operation in the area of detection of orphan sources in scrap 

metal was intensified between the former Yugoslav republics and an expert meeting was held 
in Zagreb in March 2007. Among other things, a list of contact points was prepared and 
information is exchanged in case of found sources (via e-mail). This action is co-ordinated by 
Croatia. 
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In 2006, SNSA established contacts with Italian counterparts (company Multiproject 
s.r.l.), which perform measurements on the Italian-Slovenian border, also after EU 
enlargement. They measure all shipments of scrap metals and have power and mandate to 
deny them. In case of significant increases of radiation the sources are isolated and safely 
stored in Italy. 

 
In 2007, a national exercise "Adriatic Gate" was carried out simulating a case of found 

orphan sources which escalated to a "dirty bomb". The exercise required the co-operation 
between various national agencies and harmonised (and rapid) response. International 
observers from numerous counties in the region and from USA took part in the exercise.  

7 CONCLUSIONS 

Slovenia gives a high priority to safety and security of nuclear and radioactive material 
and to combating their illicit trafficking, including inadvertent movement. In the last years, no 
deliberate intention or malicious acts were observed in this sphere. 

 
Legislation is an important pillar and the Act on Protection against Ionizing Radiation 

and Nuclear Safety was published at the end of 2002. Both regulatory bodies established the 
registry for all radioactive sources above exemption levels as well as for X-ray devices. We 
deem that Slovenian sources are registered fairly well and particular concern is paid to high-
activity sources. There are a few cases when (weaker) radioactive sources have been found at 
the premises of companies and institutes but the situation has been improving over the years. 
The inspection control is "tapered" and effective and we conclude that Slovenian sources are 
controlled fairly well. The Decree on the control of radioactive contamination in the 
shipments of scrap metal could contribute to the decrease of number of imported orphan 
sources in scrap metal from abroad as well as better/tighter control of inner trade and partly 
also to transit of such shipment through the Slovenian territory. 

 
Good co-operation between different organisations within Slovenia, in neighbouring 

countries and with international organisations have been established to efficiently combat 
illicit trafficking. Joint Expert Group of representatives of different Slovenian ministries and 
regional co-operation with former Yugoslav republics are just two practical examples. 
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