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ABSTRACT 

The database of the Slovenian Nuclear Safety Administration inspection’s interventions 
contains events from 2002. Till 2012 altogether around 144 events or so-called interventions 
of the inspection department are recorded showing a huge variety of cases. They span from 
so-called false alarms triggered for example by measuring equipments in factories or scrap 
yards to a fire in a hot cell which is a part of a nuclear facility. Involved ionising radiation 
sources include X-ray machines as well as radioactive materials of various radiotoxicity, i.e. 
from radiotoxicity of 3H to radiotoxicity of 241Am. Only few interventions required complex 
decontamination procedures. 

In the state a comprehensive system was built in order to promptly act in a case of any 
incompliance with safety rules. The system is based on the 24-hour on duty personnel of the 
SNSA. In the period 2002-2011 around 30% of interventions were not related to radiation 
sources posing any risk. Approximately half of all interventions reported were related to a 
management of scrap materials including also false alarms connected to scrap materials. 
Abandoned sources in scrap materials can easily cause exposure of humans, contamination of 
the environment or huge financial burden. In this respect especially uncontrolled scrap metals 
can pose a specific risk. A comprehensive system was developed in order to control scrap 
metals in the country as well as at border crossings. In the period 2002-2011 approximately 
30% of all interventions were related to identification of radioactive waste which was further 
controlled by the SNSA with a help of technical support organisations and the Agency for 
Radwaste Management. Around 20% of all interventions were related to rejection of vehicles 
with enhanced dose rate coming to the state from abroad. Such vehicles were not allowed to 
enter the state or to be uploaded. 

The first analysis of the SNSA database can serve as a tool for further improvement of 
the regulatory regimes applied during specific types of interventions. It can help regulatory 
authorities to set priorities. In addition, it can serve to further improvements of the 
management of the database. The database can be also a source of valuable information to 
scrap industry, decommissioning institutions, owners of sources, customs, international 
community and other stakeholders involved in managing ionising radiation sources. 

1 INTRODUCTION 

In the last decades all over the world nuclear regulatory authorities strengthened a 
control over radioactive sources. Nevertheless, a control in some countries still needs further 
improvements as reported for example in [1]. Sources without a control can cause 
unintentional exposure of people, contamination of the environment and substantial financial 
burden, e.g. preparedness to prevent melting of such sources in a stainless steel factory can be 
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a substantial financial burden. Moreover, uncontrolled sources can not only be lost or 
abandoned easily but they can also be used in malevolent acts. 

Numerous international and national activities have been carried on in order to establish 
a proper control, e.g. IAEA “Dijon Conference on Safety of Radioactive Sources and Security 
of Radioactive Material” took place in 1998. In the European Union a control was 
strengthened by implementing the HASS Directive published in 2003 [2]. In this Directive a 
special attention is given to so-called orphan sources, financial security for orphan sources, 
international information exchange and campaigns to recover orphan sources “left behind 
from past activities” as required in the Article 9 of the Directive. In 2012 a new initiative is 
taken place, namely the IAEA is preparing the “Non-binding Instrument on the 
Transboundary Movement of Scrap Metal that may Inadvertently Contain Radioactive 
Material” [3]. As a rule, in many countries national databases of all radioactive sources or 
waste have been updated and inspections are regularly taken place. Moreover, programmes 
related to scrap yards or customs control have been put in place in order to detect orphan 
sources in a due time.  

In order to facilitate identification of sources the IAEA database of typical radioactive 
sources and devices was prepared, i.e. “International Catalogue of Sealed Radioactive Sources 
and Devices - ICSRS” [4]. In addition, the IAEA prepared the database of all reported events 
with illicit trafficking, i.e. “Illicit Trafficking Database - ITDB” [5], as well as the NEWS 
database of other practices related to radiation sources. The IAEA “Illicit Trafficking 
Database” related to events with radioactive sources contains more than 2000 events from 
1993 till 2011. Furthermore, in the last decade numerous documents connected to border 
control and prevention of risks linked with orphan sources were prepared by the IAEA, e.g. 
[6].  

 As a rule, regulatory authorities also established databases of all events which are 
related to interventions, e.g. in Germany the “Radioactive Material Transport Event Database 
- RAMTED” contains 495 events from 1993 to 2006 [7]. In the UK “Ionising Radiation 
Incident Database - IRID” was prepared years ago and the first results have been already 
published in 1999 [8]. Moreover, the “Radioactive Material Transport Event Database – 
RAMTED” was established in the UK in order to analyse only transport events. The 
RAMTED includes information on more than 980 events from 1958 in the UK [9]. In 2010 
altogether 30 accidents or incidents were identified. In the USA the “Radioactive Material 
Transportation Accident and Incident Database - RMIR” was developed in 1981 in order to 
support the USA DOE activities [10]. 

Regulatory authorities, technical support organisations (TSOs), international 
organisations, producers of sources or others involved in handling sources of ionising 
radiation can generate databases of events with ionising radiation, i.e. incidents or accidents, 
due to many different purposes. For example, the IAEA/NEA “International Nuclear and 
Radiological Event Scale – INES” categorising events from the level 0 to the level 7 was 
established in order to simplify the communication with a general public in nuclear or 
radiological event. As such all databases can not be compared, i.e. specific event can be 
recorded in one database while not given in another. In addition, details of a specific event 
recorded in different databases can be very different, e.g. level of details of a decontamination 
procedure. Additional details related to establishment and management of databases of 
incidents and accidents are given for example in [11]. In general, databases of events enable a 
regulatory authority to: 

- identify weakness in the regulatory regime, 

- set its priorities. 
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The database can be also used as a source of information or a learning tool. In view of a 
general lack of personnel in radiation and nuclear field lessons learned attitude is more and 
more important. 

2 INTERVENTIONS IN THE SNSA DATABASE 

The inspection’s intervention database of the Slovenian Nuclear Safety Administration 
(SNSA) contains cases or events from 2002 when also a new legislation, i.e. “Ionising 
Radiation Protection and Nuclear Safety Act”, was published. The legislation enables 
simplified and centralised collection of details related to events. In the period 2002-2011 
altogether 144 interventions of the inspection department are recorded.  

The events in the SNSA database of interventions are actually related to accidents and 
incidents which according to their nature required intervention from the SNSA inspectors, e.g. 
one or more on-site inspections. This was the only criteria for selection of an event in order to 
record data of an event in the database. As a result, even if inspection was based only on a 
suspicion that an object could be a source of ionising radiation causing exposure but this 
suspicion was later found to be unsupported, such intervention was recorded in the database. 
The interventions are based on actions of an inspector from a team of inspectors who is on 24-
hour duty. The inspector is supported by a SNSA expert who is also on a 24-hour duty. As 
examples of two SNSA interventions Figure 1 shows a photo of a typical item used in the past 
and later abandoned, i.e. 226Ra source called “radon emanator” used for contamination of 
drinking water, which was found in scrap metals during an intervention in 2011 and a view on 
a site of a fire in a hot cell of a nuclear facility in 2010.  

     
Figure 1: Examples of two interventions, i.e. radioactive source - radon emanator with 226Ra 

source found in scrap metals in 2011 (left), a view on a site of a fire in a hot cell in 2010 
(right). Details are given in the text. 

The inspection’s intervention database does not contain events related to institutions 
which use ionising radiation for medical or veterinary purposes. Also events related to the 
single nuclear power plant in Slovenia, i.e. Nuclear Power Plant Krško, are not included. 
According to the legislation descriptions of all events related to a calendar year are given in 
so-called “Annual Report on Nuclear and Radiation Safety in Slovenia”, which is available to 
a general public on the SNSA web site. 

Many interventions given in the SNSA database of interventions were related not only 
to users of ionising radiation who are obliged to reports events but also to technical support 
organisations (TSOs), qualified experts or the Agency for Radwaste Management (ARAO), 
which is managing the Interim Storage for Radioactive Waste. The ARAO is managing 
radioactive waste which can be stored in the storage facility under specific conditions.  
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The SNSA also very strongly communicates with managers of scrap yards, managers of 
steel plants and foundries, railway company, as well other involved in managing scrap metals. 
Namely, in 2008 the “Decree on Checking the Radioactivity of Shipments of Scrap Metal« 
put in place a comprehensive system to control scrap metal shipments in order to prevent 
damage caused by orphan sources. The system is described in details in [12]. While some 
interventions are related to radioactive sources or radioactive waste generated in Slovenia 
many of them are related to sources or waste from abroad. Consequently the SNSA also 
strongly communicates with customs, international organisations as well as with regulatory 
authorities from neighbouring countries. 

3 ANALYSIS OF THE INTERVENTIONS 

The inspection’s interventions in the SNSA database include a large variety of 
intervention events or cases. The interventions span from for example so-called false alarms, 
e.g. alarms due to the presence of natural radioisotopes which triggered portal monitors at a 
steel plant, to identification of lightening conductors with 152/154Eu in scrap metals, abandoned 
sources in institutions, contamination and fires related to radiation sources or nuclear facility. 
According to the database around 30% of all interventions were false alarms. On the left side 
of Figure 2 is a photo of typical portal monitors at scrap yards, border crossings or steel 
factories used for detection of enhanced dose rates. With the help of such devices numerous 
orphan sources were identified and later safely stored in the storage for radioactive waste. On 
the right side of Figure 2 is a photo of a label with a sign “radiation” which was found in a 
private garden during digging up a soil in 2007. It triggered intervention but no source was 
found. The label was probably forgotten during inspection of pipes performing industrial 
radiography.  

        
Figure 2: Numerous orphan sources were identified in scrap using portal monitors (left). In 

2007 an abandoned label with a sign “radiation” in a private garden triggered an intervention 
but no radiation source was identified later (right). Details are given in the text.  

Details related to specific inspection cases to abandoned sources in the state are given in 
details elsewhere, e.g. in [13], and the references therein. In the SNSA database of 
interventions some inspection cases which can include numerous on-site inspections are 
grouped together, as appropriate. In addition, special attention when analysing the data is 
necessary because only available data are taken into account, i.e. only reported events. If a 
company did not report an event, e.g. a person was exposed to external radiation and no 
dosimeter was used, such event is not described in the SNSA database. In addition, the 
classification of interventions in different groups is sometimes partly arbitrary, because of 
many parameters and many variations of interventions turned up in the last ten years. For 
example, a source from abroad can be identified as radioactive waste in one country but not in 
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another and an intervention related to such source can not always be linked to waste 
management. Even a classification of very rare interventions during which a source was found 
at a border crossing but the source was not classified as radioactive waste and its further use 
was not restricted, can be discussed. In the present classification they are classified as false 
alarm. Nevertheless, the whole database of events from 2002 – 2011 is analysed in a 
consistent way and analysis is a first attempt to analyse ten year period. 

The 24-hour availability of an inspector and expert of the SNSA enables a prompt 
reaction of the regulatory authority as well as TSOs and ARAO. The interventions can be 
triggered by the SNSA personnel as well as by different institutions, e.g. customs, companies, 
e.g. railway company, or even a person from a general public. As a rule, intervention cases are 
closed in a day or two. Among 144 interventions only a very few were related to a use of X-
ray machines while all others were related to at least one other type of ionising radiation 
source or to a false alarm. Radioisotopes identified span from the most radiotoxic given in the 
Group I to the radioisotopes with low radiotoxicity, i.e. in the Group V from [14]. 
Radioisotopes involved in interventions include natural radioisotopes in concentrations found 
in the nature, natural radioisotopes used as radiation sources, e.g. 226Ra, as well numerous 
man-made radioisotopes, e.g. 60Co, 67Ga, 85Kr, 90Sr, 137Cs, 152/154Eu, 241Am. Also 3H prepared 
as a man-made source was involved in interventions. In general, if feasible the identification 
of radioisotopes found was performed during an intervention on its site. In other cases the 
identification followed on-site inspection and it was performed by a qualified expert. 
Identification was not necessary if a transfer of a source to the state was not allowed at a 
border crossing. As a rule, such rejections were reported to a regulatory authority of a 
neighbouring country. 

Figure 3 shows the number of all interventions as a function of time as well as 
interventions related only to scrap materials. As already mentioned, due to the changes in the 
legislation, a collection of data started in 2002 and only one intervention was recorded in that 
year. In the period 2002-2011 around half of all interventions were related to scrap materials. 
In general, interventions related to scrap are not related only to scrap metal materials. Namely, 
companies or customs equipped with measuring equipments can identify also sources in other 
scrap materials not only in scrap metals. As shown there was an increase of all interventions 
till 2008 when a drop was identified.  
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Figure 3: Number of all interventions as a function of time as well as number of all 
interventions related to scrap, including scrap metals 
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The drop could be a result of better system of protection against lost sources which was 
built at very different levels including many stakeholders over years. The average number of 
annual registered interventions in the last four years is 16, i.e. more than one per month. 

Numerous interventions were related to radioactive waste management, i.e. in the 
period 2002-2011 around 30%. Some interventions were related to only one object while 
others included many more, e.g. a pile of abandoned smoke detectors with sources of ionising 
radiation was involved in one intervention. If radioactive source was identified before 
entering into the state it was rejected at the border crossing while in other cases it was stored 
in the Interim Storage for Radioactive Waste or its decay was supervised. Figure 4 shows a 
number of interventions related to radioactive waste which was stored in Slovenia as a 
function of time. As a rule, radioactive waste was prepared and later stored by the ARAO. A 
peak of such interventions was around 2007. In general, the financial burden was put on the 
owner of radioactive waste. In the period 2002-2011 only few interventions were related to a 
transport of orphan sources from Slovenia to other countries which later arranged storage of 
such sources outside Slovenia. Also in these cases the financial burden was put on the owner. 
These cases are not included in the figure because the waste was not stored in Slovenia.  
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Figure 4: Number of interventions related to objects later identified as radioactive waste 

as a function of time stored in Slovenia and a number of interventions related to rejection of 
vehicles with enhanced dose rate. Details are given in the text. 

Figure 4 also shows number of cases which are related to enhanced dose rate and 
rejection of vehicles at border crossings by the customs or by the companies in the state. 
According to the data from the database around 20% of all cases in the period 2002-2011 
were connected to a rejection of a vehicle. Also false alarms are included, because very often 
final identification of sources on a vehicle is not reported to the SNSA. Namely, in such cases 
the identification of radioisotopes was done abroad. Also identification was supervised by 
regulatory authorities from abroad. The results of identification were not always reported to 
the SNSA. The time dependence of a number of interventions related to the rejection of 
vehicles shows an increase in the last year while on the other side there is an evident decrease 
of cases when sources were stored as radioactive waste in Slovenia.  

A lot of cases related to border crossings involve specific false alarms, i.e. measuring 
equipment was triggered by persons with incorporated radiopharmaceuticals or by natural 
materials with enhanced radioactivity. In such cases no intervention from the SNSA 
inspection was required but the SNSA expert gave advice to the customs. Such cases are not 
included in the figure. In addition, if vehicles were rejected by experts from other countries, 
e.g. Italy, such rejections are not included in the number of rejection of vehicles.  
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In the period 2002-2011 only a few interventions, i.e. around a few percent of all 
interventions, were related to: 

- transit of radioactive sources,  

- total loss of a control over sources due to a lack of safety measures in the past,   

- measured personal dose of a worker which showed that either safety measures were not 
in place or dosimeter was not used as required, 

- comprehensive decontamination procedures, 

- suspicion that the use of sources, e.g. due to industrial radiography, caused temporary 
enhanced dose rate which triggered measuring instruments.  

Regarding the last type of cases mentioned it was identified that tracking such temporary 
enhancements is a comprehensive task with very limited success. 

4 CONCLUSIONS 

The first attempt to analyse the inspection’s interventions of the SNSA in the period 
2002-2011 shows numerous variations of intervention cases. They span from an intervention 
at a fire site of the hot cell of a nuclear facility to false alarms triggered by measuring 
equipment at border crossings. Altogether 144 intervention cases carried on by the SNSA 
inspectors were identified. Around 30% of them were false alarms, i.e. they were not related 
to radiation sources which might pose a risk. Around half of the interventions were related to 
a control of scrap, mainly scrap metals, showing that a control of abandoned sources as well 
as a control of materials with enhanced concentration of natural radioisotopes still poses a 
complex task in this region of Europe. Around 30% of interventions were related to 
radioactive waste which was stored in Slovenia at the end of its lifetime. Despite the low 
number of such interventions some required comprehensive approach including complex 
decontamination procedures.  

The analysis shows that stronger collaboration within international community as well 
as within stakeholders in countries is still necessary in order to assure safe use of ionising 
radiation and appropriate decommissioning. 
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