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Abstract. The paper provides an overview of lessons learned from the past radiological accidents, which have not 
occurred in an operating facility, i.e. “not-in-a-facility” radiological emergencies. A method to analyze status of 
prevention of accidents is proposed taking into account the experiences and findings from the past events. The 
main emergency planning items are discussed, which would render effective response in case of such emergencies. 
Although the IAEA has published many documents about establishing an adequate emergency response capability, 
it is not an easy task to bring these recommendations into life. This paper gives some hints how to overcome the 
most obvious difficulties while users of these documents trying to adapt the guidance to their own needs. The 
special cases of alpha emitters and radiological dispersal devices were considered separately. The balanced 
approach to emergency response is promoted throughout the text, which means that a level of preparedness should 
be commensurate to the threat and the existing resources should be used to the extent possible.   
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1. Introduction 

 
This paper considers radiation emergencies which can happen anywhere in any country, and which are 
not associated with a fixed facility utilizing radiation sources (in the IAEA terminology: Threat 
Category IV emergencies). The level of preparedness for such emergencies, which does not encompass 
emergency planning zones, is often underestimated.  
 
Some characteristics of the past “not-in-a-facility” radiological emergencies seem were similar and 
one may ask, if nothing has been learnt from the past experiences. Although prevention of 
emergencies is the first priority, we can never be completely sure that with some systematic approach 
there will be no emergencies in the future. Therefore an emergency response capability ready to be 
activated any time is needed. In this aspect the past experience provides an input for minimizing the 
probability for any potential future emergency. It is obvious, if an emergency occurs, the prevention 
has failed, but with the emergency preparedness in place we can be pretty sure that it will not go from 
bad to worse. Sometimes it seems that radiological emergencies receive less attention than nuclear 
emergencies, but the most fatal radiological accidents have occurred outside nuclear industry and it is 
also true that such emergencies appear relatively frequently (in recent years the IAEA Incident and 
Emergency Centre has approximately 20-30 responses per year, field responses are about 10-20 % out 
of total number of responses).  
 
The paper is structured around lessons learned from the past emergencies, which are grouped in two 
chapters. One deals with the prevention of accidents while the other focuses on the concept of 
emergency preparedness and response, which should be activated, if the prevention measures failed. 
Two main stakeholders (i.e. operator and national authority) play an important role in prevention of 
emergencies and proposals are given to prevent future emergencies. The IAEA developed extensive 
guidance [1], how to establish emergency response capability, but there are issues which need to be 
adequately and appropriately addressed to achieve fully functional emergency response system. These 
issues, which may be principles, experiences, good practices, tips and hints, etc, are described in 
chapter which follows chapter on lessons learned and prevention of emergencies. 
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While analyzing past experiences we can differentiate between lessons learned which contribute to the 
prevention of emergencies and the others which can be fed into emergency preparedness and response 
process. The IAEA publications on accident response [2-9] provide an extremely rich and useful source 
of information for those who are interested in this subject.  
 
 
2. Lessons Learned and Prevention of Emergencies 

 
The radiological emergencies with severe consequences are almost always associated with radiation 
sources delivering high dose rates which are used in medicine and industry, i.e. for radiotherapy or for 
radiography (typical isotopes are cobalt-60 or iridium-192). It is not meant to neglect the other isotopes 
but to point out those which are used more frequently and can be designated as dangerous. Among other 
isotopes caesium-137 was also involved in the radiological accidents in Goiânia (Brazil) [9] and Lilo 
(Georgia) [4]. The solubility and ease of dispersion of CsCl had a profound effect on the course of the 
accident in Goiânia. Caesium-137 can be used in a vitrified form that inhibits dispersion, but sources in 
such a form can not yield the high specific activity needed for a radiotherapy source. The national 
authority can through the regulations and licensing influence use of such type of sources which 
minimize contamination hazard in case being broken or damaged. 
 
One of the lessons learned is also that many lost radioactive sources were found by people dealing with 
scrap metal. Thus introducing a scrap metal control is an important activity in preventing illegal (but in 
most cases not deliberate) import of radioactive sources, as well as preventing such sources being smelt 
in ironworks, which may produce aerial release in case of volatile isotopes (e.g. caesium-137) or 
contamination of iron or steel products (e.g. by cobalt-60). Scrap metal control may be performed at 
border crossings, in scrap yards, in ironworks or at any location where scrap metal passes through it or 
where it is accumulated. The national authority should require the companies which deal with scrap 
metal to perform by themselves or by sub-contractors routine measurements of radioactivity in order to 
search for lost radioactive sources.  
 
In the following two subsections findings for the operators and for the national authorities with regard to 
past experience and their role in emergencies prevention is described. 
 
2.1 Operator 

 
2.1.1 Findings 
 
While considering operator we can start with the basic requirement “The operator has prime 
responsibility for safety”, which means the operator (i.e. licence holder) shall take necessary steps to 
meet this requirement. Within this requirement we put also a responsibility that the operator must 
choose reliable suppliers, therefore also issues related to suppliers are covered in this section. If one 
made a list of operator’s failures, which led to accidents in the past, we may see that the above 
requirement was not always true: 
− status of procedures could be described as: missing, inadequate, poor, adequate (but not 

implemented), 
− managerial issues include lack of supervision of workers, ineffective communication with workers 

and authorities, allowance to work without licence (permission), company inventory of sources were 
not under control, 

− training of personnel was inadequate,  
− operator’s contacts with the supplier: design deficiencies found by operator  were not reported to the 

supplier, supplier’s recommendations for improvements were not implemented, supplier was not 
involved in any process after delivery of the equipment (i.e. training, writing procedures, 
maintenance). 

− other people working at site were not aware of radiation hazards.  
 
 



2.1.2 Prevention 
 
The most important issue, which is in fact a “translation” of the basic requirement in the previous 
paragraph, is a strong managerial commitment to respect all rules and regulations. The management 
should through internal inspection and quality management get information about the implementation of 
this commitment.  
 
It is also necessary to maintain a regular contact with the supplier of the device not only in case of 
warranty and its potential repair but to support training of personnel, assist in writing procedures and in 
its maintenance. 
 
Operator may also provide warnings and briefings to other people (i.e. to their own or to 
subcontractor’s) working at site where application of radiation sources takes place (e.g radiography 
inspection).  
 
2.2. National Authority 

 
2.2.1 Findings 
 
After accidents the following weaknesses, which can be attributed to national authority, were identified:   
− regulations were under revision, 
− not adequate regulatory control (i.e. sources were taken from normal use and this fact was not 

reported to authorities, delays in issuing licenses, low frequency of inspections, regulator’s staff did 
not receive adequate training, technical support organisations did not provide adequate services), 

− incomplete national inventory of sources,  
− lack of national authority staff to perform necessary inspections. 
 
2.2.2 Prevention 
 
A national authority shall make sure the regulations which are in compliance with basic safety standards 
in radiation protection, e.g. [10], are in place. Also an adequate regulatory control should be ensured 
which comprises licensing of all radioactive sources with activity above exemption levels, regularly 
scheduled inspections, complete national inventory of sources, trained and competent staff. Adequate 
financial resources are needed to support all the afore mentioned activities, as well as hiring enough 
manpower for the regulator and to provide for logistics such as transportation and communication 
means, measuring equipment and for hiring experts and services of technical support organisations. 
 
The national authority should in its regulatory supervision activities address the issue of sources, which 
activity exceeds “dangerous quantities of radioactive material” as defined in Appendix 8 of [1]. These 
sources should receive proper attention compared to sources which just exceed the exemption levels. 
For instance, the European Union passed the Council Directive 2003/122/EURATOM on the control of 
high-activity sealed radioactive sources and orphan sources (known as the “HASS Directive”) to 
introduce a regulatory framework for the control of sealed radioactive sources that have the potential to 
cause a serious harm. 
 
2.3 Prevention Analysis 

 
It is suggested that a national authority besides classical threat assessment, which is also described in [1] 
and is meant as an input for emergency planning, performs also a “prevention analysis”. The aim of 
“prevention analysis” is to identify eventual non compliances, which could lead to a potential accident. 
This is a relatively short and simple screening of the situation in the country by using “items” listed in 
the preceding two subsections “Operator” and “National Authority”. The analysis consists of the 
evaluation of individual items, which are actually based on the findings from past accidents.  Items can 
also be requirements, which contribute to radiological safety, and they can be based on national 
legislation or international guidance. The principle of prevention analysis is described and depicted in 



Table 1. The items’ list can be expanded by adding some additional ones or it can be shrunk, if some of 
the items are not applicable. Each item is scored on a scale (i.e. 1-3 or 1-5), where greater number 
represents better score. All scores for the individual subject are weighted and it is proposed in Table 1 
that the score for national authority has equal weight as all the operators together. The results are then 
easily interpreted. If the total score is about 70% and more of the theoretical maximum score one can be 
relatively satisfied and individual items with low marks should be analyzed, then corrective actions 
should be proposed and implemented. If the total score is between 40 and 70 percent the national 
authority should adopt an action plan, which should address the non-compliances in a systematic 
manner. With the lower total score the national authority should immediately adopt measures to correct 
the situation since one can assume that the accident is “waiting” to happen. Nevertheless with this 
analysis the assessor should be impartial and equal criteria should be applied in assessing all the 
operators taking part in the analysis. 
 
Table 1: Results of “prevention analysis” can be put into the table. An example of such a table is 
presented here.  
 

Subject Item Score Total score 

for subject 

Weight Weighted 

Subject 

Score 

Regulations (i.e. 
completed,  under 
revision, non existing) 

 

National inventory of 
sources 
(complete/incomplete) 

 

Sufficient staffing 
(Yes/No) 

 

National 
Authority 

Scrap metal control  

 
Sum of all 
item scores  

Sum of 
weights 
of all 

operators 

 

Procedures   
Training of personnel  

 
Operator 1 

Licence issued and valid  

Sum of all 
item scores 
of Operat. 1 

 
1 

 

Procedures   
Training of personnel  

 
Operator 2 

Licence issued and valid  

Sum of all 
item scores 
of Operat. 2 

 
1 
 

 

Procedures   
Training of personnel  

 
Operator x 

Licence issued and valid  

Sum of all 
item scores 
of Operat. x 

 
1 

 

Total Score   
 
Maximal score is calculated as a sum of all maximum item scores multiplied by subject weight and then 
are added all weighted maximum subject scores together: 

  s

sSubject iItem

i WeightMaxScore ×∑ ∑
)( )(

)(       (1) 

 
 
3. Emergency Preparedness and Response 

 

If one would like to start with or to improve the existing emergency planning and response some useful 
literature exists to develop an emergency response capability [1, 11-13]. Experience shows that these 
publications although containing ample of useful information, such as guidelines, suggestions, tables 
and templates, do not automatically guarantee a success, especially with novice emergency planners. 
While starting from scratch it is important to get practical hints how to adapt relevant parts from this 
literature to the actual situation and to produce workable plans and procedures. The starting point for 
this job is to have a clear concept of operations. A concept of operations means a relatively short 



description of tasks, which would be performed during response, and who would be responsible for their 
implementation. Also some interfaces between stakeholders can be foreseen. In this chapter some 
additional issues are presented, which need to be considered when developing actual emergency plans 
and procedures for emergencies of Threat Category IV from a concept of operations. Some templates 
for concept of operations for various emergencies can be found in [1]. The concept of operations is an 
important element, which needs to be carefully addressed in a draft emergency plan, which is circulated 
to all stakeholders, if they agree with the draft plan, before it is going to be adopted. In case stakeholders 
agree, which means they agree also with the concept of operations, it can be concluded that stakeholders 
have assumed their responsibilities and the concept of implementation of their responsibilities.  
 
Geographical coverage of emergency response: It is a pre-requisite that emergency response team for 
source recovery can reach any part of the country, but it is not absolutely necessary to have emergency 
response teams located in every province. It is important that first responders are properly trained and 
they will without delay notify appropriate institutions and emergency teams. The national capability for 
emergency response should exist centrally and it can be supported by some technical organisations. 
Time to get a response team to a remote location may be substantially shortened by appropriate 
organisation (prompt notification, reliable communications, fast activation, good transportation means). 
Logistics may sometimes be a problem, which does not appear only in large countries, where the 
accident may occur far from the centres of radiological expertise [9], but sources can be found in some 
remote, difficult accessible area [5].    
 
Verification is not only a two-way process, which is used during communication. This principle should 
be built in each and every process. In fact during an emergency all sorts of wrong or distorted 
information are likely to appear and at each step some mechanisms should be introduced to suppress 
such information, while its complete elimination is highly unlikely. Examples of verification 
mechanisms are: confirming receipt of messages, numbering of messages to detect missing messages, 
comparing measurements for their compatibility with measurements performed by other means or by 
other teams, compare results from different computational tools, etc. It especially important to respect 
this principle in the beginning of the emergency when there is not a lot of information. In such case it is 
not advisable to justify decision on a base of information, which is not reliable, although the decision 
maker is under time pressure. Typical examples could be typing or writing errors such as decimal point 
is missing, or should be minus instead of plus, units are wrong (prefixes milli, micro, kilo, mega were 
omitted), or a systematic error due to malfunction of equipment or using not appropriate equipment by 
less experienced teams. Verification does not refer only to procedures but it should be promoted through 
training as well. Briefly, verification means to promote a two way information flow, i.e. a feedback for 
purposes of confirmation, and to use and compare information from various sources to get the complete 
picture and to track down potential inconsistencies.   
 
Recognition (detection) of the event should be prompt. In the Threat Category IV events one can not 
automatically expect notification of an emergency by the operator. In cases such as found source, which 
has been lost or stolen and a loss has not been previously reported, transport accident with injured 
driver, it is expected that first responders should by radiation signs or other indications (interrogation of 
witnesses) recognize radiation emergency, take the necessary measures  and report an emergency  to the 
authorities. It is essential that the first responders receive basic training on radiation protection and to be 
familiar with what is their job during such an emergency. In case of transport the carrier must be fully 
aware about their responsibility to inform authorities about any emergency and about placing correct 
labels on the vehicle.  
 
First responders: The IAEA developed the manual [12], which contains action guides for first 
responders. These action guides are lists of tasks (actions) which shall be performed by first responders. 
More detailed information, what to observe, how do and what to pay attention to, is described under 
chapter “Instructions”.  It would be ideal to have all potential first responders (police, fire fighters, 
medical first aid) properly trained, but it is advisable that at least intervention heads receive training in 
line with this manual [12] as soon as possible and that the materials from the manual are gradually 
introduced in the basic and refresher courses which are undertaken by first responders. 



 
Minimum requirements: The IAEA EPR-Method [1] suggests for Threat Category IV to have the 
following teams Radiation Monitoring Team, Radionuclide Identification Team, Source Recovery 
Team, Assessment and Advisory Team, Emergency Sampling Team, Decontamination Team and 
Laboratory Facility. All these teams may be quite a burden for a small country and some optimisation is 
needed.  All the activities are somehow linked to the radiation measurements either in the field or in the 
laboratory. In fact, we need an experienced team for “radiation measurements”, which can perform also 
advisory function. “Radiation measurement” capability is absolutely crucial and can not be replaced by 
some quick training or an advice from a remote location. If there is a lack of such a capability in the 
country the most straight forward solution is the assistance request to the IAEA. Physical recovery of a 
source, decontamination and environmental sampling can be done by less experienced people who can 
be additionally trained in a relative short time (days), if they are led by competent Assessment and 
Advisory Team.      
 
Recovery of a source: If there is enough time a recovery team may rehearse recovery operation until 
satisfactory results are obtained.  It is important that recovery team develops and makes assessment of 
different recovery options. There are many useful hints from the past emergencies. We will quote just a 
few of them. In line with the principles of radiation protection it is important to: 
− reduce time by rehearsing recovery operation with a dummy source; videotaping may be used for 

analysis of the operation; experienced and more skilful people can be chosen from the larger group of 
potential responders;  

− increase distance by using lighter materials for long equipment rods and by using remotely controlled 
tools; cameras and binoculars can be used for observation while planning operation; 

− use shielding if operation is from a fixed position and associated with a longer time of recovery (i.e. 
searching for a lost source in a pile of scrap metal); portable shielding on wheels, if the surface 
permits (concrete or asphalt floor). 

 
Measurements should be carried out in almost any emergency response and they are a key factor of 
success of the whole operation. In case of dispersion of radioactive material or for threat assessment 
computer calculations can be made to get quantitative picture, but calculations and simulations can not 
replace actual measurements in order to direct and co-ordinate emergency response. Nevertheless, these 
calculations can be used to direct and co-ordinate radiation measurements. There is no universal single 
instrument, which is capable to measure all types of ionizing radiation and which will meet all 
measuring ranges. If one needs reliable radiation measurements, then this is a job for specialists and not 
for first responders. In general, the most suitable multi- purpose instruments are those with sodium-
iodide detectors due to their large sensitivity and they can also provide information about radionuclide 
involved [11]. 
 
Medical response: In spite the fact that in some emergencies physicians have been the first to alert 
response officials, it has also to be noted that some emergency exposed persons who reported to 
hospitals, their symptoms were not initially attributed to radiation exposure. It turned out, that many 
medical doctors were unable to diagnose radiation injury. Sometimes early diagnosis is crucial to render 
timely treatment of exposed persons. Many aspects of medical response are covered in [13], but we will 
address only two issues. One issue is to raise awareness among general practitioners that some 
symptoms although similar to other illnesses (fatigue, weakness, headache, vomiting) can be caused by 
radiation exposure. Therefore physicians should also think about radiation as a possible cause, 
especially if these symptoms can not be attributed to something else. The other issue is that all medical 
staff should be aware that treatment of contaminated patients represents negligible health threat to 
themselves and the spread of contamination can easily be prevented by applying methods and means 
which exist in every hospital (gloves, gowns, cotton face masks, protecting floor with plastic foil, 
separating contaminated waste from other waste). The only critical point is that a procedure for 
acceptance of contaminated patients shall be activated before patients arrive and not afterwards.   
 
Communication with the public: Representatives of the news media should not interfere with the 
recovery operations. For news media is advisable to designate a dedicated contact point in a pre-



determined location, which is known to the media in advance, i.e. in the emergency plans or during 
emergency exercises. Information should be delivered at regular intervals, because media do not wait 
and would seek to get information from other sources. Those who give information on behalf of the 
recovery team and authorities should be competent and should have some previous experience as well 
as routine in communication with the media.  
 
Procedures should be more task then scenario oriented. It is extremely difficult to encompass all 
situations and details recovery team may encounter during an emergency response. The procedures 
should focus on description of different tasks, while the whole operation shall consist of management 
actions, which are actually decisions. The management procedures can be written as guidelines, while 
the implementing staff procedures should be written more concisely without too many descriptions and 
comments (i.e. tasks can be clearly described in steps).  
 
Exercising gives confidence to response teams, if it is successfully performed, as well as this is a testing 
of procedures, equipment, training, interfaces, etc. Since the emergencies do not occur regularly the 
exercises should be realistic and practically oriented in order to gain relevant “experience”. An annual 
or multi-annual exercise programme with a clear set of objectives shall be developed to ensure a regular 
frequency of exercises.  
 
Building the emergency response capability on the existing structure should a basic approach. It can be 
taken as a rule to activate and to use all knowledge (manpower) and infrastructure (communications, 
laboratories, equipment, etc.) in the country before we establish something, which has not existed before 
and would be needed only for the emergency response. In addition, the emergency planners should from 
time to time think, if some newly acquired resources can be used also for emergency response purposes. 
 
One of the key characteristics of emergency response capability is its self-correction ability. This means 
the system anticipates errors, which can appear anywhere and anytime. These errors should be quickly 
detected and corrected as quickly as possible. Assuming that there will be no flaws in the emergency 
response system and everything will go smoothly and as planned because we have emergency planning 
could be one of the biggest mistakes in designing (and planning) emergency response capability. 
Certainly this principle does not mean promotion of irresponsibility and bad work, but a reasonable 
amount of errors should be anticipated. There are some basic principles, which are repeated here to 
strengthen self-correction of the system. The first is definitely a verification of data, especially of those 
data, which directly influence decision-making, and those which refer to implementation because an 
order does not mean the action has been implemented. Awareness about uncertainties is also vital, 
because this gives us a feeling about how well our actions are justified based on imperfect 
measurements, communications, responses, etc. Competent staff is something which is a key factor for a 
success and proper training and regular exercising goes along with the adjective ‘competent’. It is 
assumed that competent staff is aware about time needed for implementation of certain actions and 
about their consequences. It is important to take time which is available in order to come to the right 
decision, because all stakeholders must be aware that emergency response is a one way process, which 
means that actions can go back and forth as desired. For instance, if a protective action has been started, 
it is difficult to stop it. The first action is to bring situation under control and then to mitigate the 
consequences. Reversing the order of actions may quickly result in going from bad to worse and this has 
to be avoided at any cost. 
 
If one would like to establish an emergency response capability, then the principal “ingredients” to start 
with are (1) concept of operations, (2) actual information about the potential stakeholders (their 
organisation, responsibilities, knowledge, resources, (3) guidelines (e.g. IAEA documents, templates of 
procedures). With these “ingredients” it is relatively easy to produce the first draft emergency response 
plan along with some procedures. It is important to be aware that emergency response plan after it has 
been drafted does not mean the emergency response capability has been established. The draft 
emergency response plan is just a beginning of tedious work begins to adjust response organisation in 
accordance with actual (legally defined) or assumed responsibilities, finalize and develop new 
procedures, organize training and the first exercise to test capabilities and the most demanding and time 



consuming is to fill in the gaps, which were identified in different areas (e.g. in training, 
communication, resources, logistics, measurements, etc.).  
 
 

4. Special Cases 

 

4.1 Alpha Emitters  

 

In most cases the sources involved in an emergency contain gamma or beta emitting isotopes or a 
mixture of isotopes with these emitters. Sometimes in the emergencies alpha emitters are involved and 
these situations are not always satisfactory covered in procedures. Some scenarios with alpha emitters 
are listed here, e.g. Am-241 contamination may arise from dismantling of smoke detectors, plutonium 
contamination may follow a dispersal of a nuclear explosion device (e.g. accidents in Thule (Greenland) 
and in Palomares (Spain)), the most notorious event in recent times was Litvinenko’s poisoning with 
polonium (Po-210), which is the only pure alpha emitter (without beta and gamma radiation) listed in 
[11]. It is extremely difficult to get this isotope in quantities needed for poisoning from commercial 
products. For instance, anti-static brushes used by photographers contain polonium, but separating 
plutonium from its protective casing requires use of special equipment. World annual production of Po-
210 is estimated to be about 100 grams, making polonium exceedingly rare [14]. Polonium is also used 
as a heat source in radioisotope thermal generators, which can be found as a power source on satellites 
orbiting the earth. In case of satellite re-entry one of the difficulties would be detection of “hot particles” 
containing alpha emitters spread over a large area covering hundreds of square kilometres [15]. 
Although likelihood of events where alpha emitters can be involved is relatively low, it is recommended 
to develop measuring capabilities also for alpha particles, and guidance for such procedures can be 
found in [11]. On the other hand, poisoning with Po-210, which is a pure alpha emitter and being also 
extremely rare, is something which can not be considered as a likely case and emergency planning 
should, in general, not focus on such extreme cases. In case of such events a link with national security 
or criminal investigation should be established. If capabilities for such measurements do not exist, then 
a usual resort in such cases can be initiated – i.e. a request to the IAEA. 
 
4.2 Radiological Dispersal Device (RDD) 

 

Radiological dispersal devices (RDDs) may be devices containing explosive to spread radioactive 
material, also called “dirty bombs”, but this definition can include also non-explosive devices which 
are capable of dispersing radioactive material by producing air flow by some other means (e.g. 
compressor or air tank).  In case of “dirty bombs” a detonation of explosive poses direct threat to life 
and can cause serious injuries. Except these effects, RDDs create more fear and panic because levels 
of radiation are in most cases too low to kill people or cause severe illness, but they can produce 
widespread contamination, which may require costly cleanup. The most effective protection is to leave 
the affected area. It has to be foreseen that number of people having medically significant levels of 
contamination will be relatively low, but on the other hand, there will be much more people concerned 
regarding their personal safety. Thus it is important to plan to provide assistance to psychologically 
affected persons and to ensure prompt and reliable media information to suppress stress of those 
persons. Accurate detection of the type of radioactive material is invaluable for advising the 
community on protective measures and will also assist in building confidence between authorities and 
media. But detection can not prevail over standardized response in case of a malicious act, because it 
is very difficult to assess what type of toxic compounds (i.e. nuclear, chemical, biological) will be 
used. The initial response should be the same for all events, if malicious act is suspected, i.e. briefly: 
life saving activities of physically injured persons have priority over the other risks, first aid should be 
delivered as soon as possible, people should be evacuated and first responders should wear respiratory 
protection or should take precautions in case of suspected explosive device. Detection of the 
substances will determine further actions but urgent protective actions can not be delayed due to the 
fact the substances are unknown. The IAEA publications [11, 12] suggest establishing safety perimeter 
of about 300-400 m radius or more to protect against an explosion.  
 



One of the characteristics of response in case of RDD is a strong involvement of law enforcement 
compared to other emergencies, where law enforcement play less significant role. Because of 
suspected malicious act and potential explosion it is assumed that incident commander (lead first 
responder) is from law enforcement. This person is responsible to co-ordinate radiological assessment 
team and with the criminal investigation, bomb squad, and medical team, if needed, as well as 
providing news to public information team.   
 
Terrorist threat can be specific or non-specific. Specific threat can be act itself or receipt of threat to 
commit an act. Non-specific threat involves intelligence information or a signal that someone is 
planning to commit a terrorist act. In assessing non-specific threat national security or intelligence 
service can supply valuable information, which can be general, such as level or likelihood of threat, or 
about evidence about planning a terrorist act (e.g. confession of involved criminals, sale or supply of 
materials and expertise, discovery of stolen radioactive material). 
 

5. Conclusions 

 
With the operators strongly committed that the prime responsibility for safety lies on its shoulders and 
with a national authority which fully meets international nuclear and radiation safety requirements one 
can conclude that prevention of emergencies is at a high level. It is also advisable that this statement is 
justified and supported by a high score in the “prevention analysis” as suggested in the chapter “Lessons 
Learned and Prevention of Emergencies”. 
 
The chapter on “Emergency Preparedness and Response” provides additional explanation of some 
issues of emergency preparedness and response for a Threat Category IV emergency and this chapter 
underlines that the IAEA published ample of documents dealing with the subject. Although these 
documents are written as guidelines and they also contain a lot of useful information, it does not mean it 
is an easy task to establish an adequate emergency response capability. It turned out that users of these 
documents have difficulties to find out the appropriate sections of these documents and to adapt them to 
their own needs. The adaptation nevertheless requires some previous experience and skills, as well as 
knowledge of different areas and also a co-ordination of tasks of different stakeholders.  
 
Coping with emergencies is inevitably associated with uncertainties in measurements, which should be 
based on proven methods. For emergency planners is a prerequisite to have at least an idea about the 
uncertainties in every step or activity they take. How the uncertainties are addressed is crucial for 
emergency response. Instead of sophisticated methods, which are sensitive to some input parameters, 
the robust, maybe primitive, a rule of thumb procedures may render much better and reliable results. 
Results in our case are not accurate measurements and a detailed description of the situation but 
adequate protective actions and safely recovered radioactive sources. Although some scientists may 
object simple methods do not reflect the state-of-the-art, it is much easier to control the process and 
eliminate errors. Building emergency response on the assumption it will follow the exercise scenario is 
one of the myths which should be eliminated in the training process. The key process here is 
verification, which is the method not to diminish uncertainties but to eliminate systematic errors. The 
responder should have the idea what to expect, but when encountering something unexpected or odd, 
the right reaction should be: “Verify with another means or by somebody else”. This approach 
represents reaching a critical point. When a responder is aware of the situation and his assessment is 
right, then the emergency can be mitigated and it can be brought under control. If this point has not been 
reached it simply means the emergency is in progress or escalating.  
 
There is not only one and “the best” solution, but the resources should be optimized to the extent 
possible to ensure adequate, commensurate and justifiable response in any emergency. The advice goes 
into direction of a balanced approach with given resources. Striving to be “perfect” would most 
probably cause that some important items might be overlooked and the response provided would be 
below expectations.  
 



Some accident scenarios of past emergencies are strikingly similar and one can conclude that lessons 
learned during previous emergencies were not applied to the extent to prevent subsequent emergencies 
in some other countries. It is suggested that each country should by itself or with the assistance of the 
IAEA become aware of the lessons learned from the past emergencies, prepare an action plan to fix any 
deficiencies found and within some systematic approach (e.g. self-assessment, quality management or 
similar) address these issues on a periodic manner to make sure the prevention as well as the emergency 
planning are in place. 
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