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1 – INTRODUTION 

 
"A regulatory body cannot ensure the security of a radioactive source if it is unaware 
of the source’s existence. Without a complete national inventory, “security” is just an 
empty word."  

Abel Julio Gonzales, ref. [15] page 243 
  
Until recently, the IAEA focus on the security of radioactive sources has been 
emphasized considering source security as one aspect of safety. However,  
In addition to the safety related problems, there have been events in which loss 
of security and control of high risk sources gave rise to accidents of serious, even fatal, 
consequences, as the Radiological Accidents in Juarez-Mexico, Goiania-Brazil, 
Tammiku, Estonia, Lilo, Georgia, Istanbul-Turkey, and Bangkok-Thailand. 
After de Dijon Conference, special attention was given  to establishment of regulatory 
mechanism to avoid new cases of orphans sources and to prevent Illicit trafficking in 
nuclear and other radioactive materials through States and across State borders that has 
become a serious threat from the viewpoint of nuclear proliferation and radiological 
hazard. 
After the September 2001 terrorist attacks, and the potential for radioactive sources to be 
used in malevolent acts, including terrorism, security has been considered in a new higher 
dimension to include to the previous conception of accidents due unplanned causes 
originated by negligence or inadvertent loss also the intentional attempt to acquire 
radioactive sources for malevolent purposes. This higher spectrum for Safety and 
Security generated, as consequence, the necessity by countries to introduce new 
regulations and resources to Regulatory Authorities improvement and capability to deal 
with total inventory of all kind of sources and procedures to prompt radiological 
protection response to any possibility of emergency, due non intentional or intentional 
malevolent act, and on time information to society. 
This paper discusses concepts and connections on Protection, Safety and Security, 
considering many IAEA recent documents and International Congress on the subject and 
basic regulation recommendation to developing countries toward the establishment of 
adequate capacity to deal with. 
 
 

                                                 
1  Consultant Radiation, Safety, Security and Regulation 
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     2 – CONNECTION: 

 
According with [1], (page 9), among the responsibilities of the Regulatory Authority is 
that to require all parties involved to develop a safety culture that includes: individual and 
collective commitment to safety on the part of workers, management and regulators; 
accountability of all individuals for protection and safety, including individuals at senior 
management level; and measures to encourage a questioning and learning attitude and to 
discourage complacency with respect to safety. 
Taking into account the today's apprehensive situation on security of sources,  specially 
those orphans of high risks that could be stolen, and threat of potential malicious use, and 
also to prevent terrorists from acquiring dangerous nuclear and radioactive materials, 
Were reasons to IAEA attitude as stated in the Resolution adopted on 19 September 2003 
during the tenth plenary meeting [10,11] where was specified:  "the need to continue to 
devote attention to the potential implications of terrorist acts for the security of nuclear 
materials, nuclear facilities, radioactive sources and other radioactive materials, and 
emphasizing the importance of physical protection, measures against illicit trafficking 
and national control systems for ensuring protection against nuclear terrorism and other 
malicious acts, including the use of radioactive material in a radiological dispersion 
device" and  "recognizing the importance of promoting an effective security culture in the 
field of  physical protection of nuclear materials, nuclear facilities, radioactive sources 
and other radioactive materials".  
These considerations oblige a new approach on the Concept of Safety Culture as stated 
by [1-4] to include the above IAEA affirmation, by [5-7]. In such consideration it is my 
understanding, taking into account the references illustrated by figure 1 to consider the 
correlation among radiation protection, safety and security of radioactive sources, as 
illustrated in figure 2-3.  It was excluded the conception on Physical Protection and 
Safeguard in this paper, applied to sources described in Ref [5]. 

                    
                            Fig 1, IAEA Safety & Security Requisites 
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                                             Figure 2, 3 Global synopsis of the IAEA concept2 

                                                 
2 It was excluded from this context the concept of Physical Protection, connected with Safeguard 
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 3 - RADIATION PROTECTION & SAFETY [1-4]  

 
3.1 – Nuclear Installations Safety Series 110 [3] 
 

• 203. General Nuclear Safety Objective: To protect individuals, society and the 
environment from harm by establishing and maintaining in nuclear installations 
effective defenses against radiological hazards. 

 
• 207. Safety Objectives require that nuclear installations are designed and operated so 

as to keep all sources of radiation exposure under strict technical and administrative 
control. 

 
• This General Nuclear Safety Objective is supported by two complementary Safety 

Objectives dealing with radiation protection and technical aspects. 
 

• 205. Radiation Protection Objective:  
• To ensure that in all operational states radiation exposure within the installation or due 

to any planned release of radioactive material from the  installation is kept below 
prescribed limits and as low as reasonably achievable;  and 

 
• To ensure mitigation of the radiological consequences of any accidents. 
 
    3.1.1 – Verification Safety Principles  

 
•  (24) The operating organization shall verify by analysis, surveillance, testing and 

inspection that the physical state of the installation and its operation continue in 
accordance with operational limits and conditions, safety requirements and the safety 
analysis. 

 
• (25) Systematic safety reassessments of the installation in accordance with the 

regulatory requirements shall be performed throughout its operational lifetime, with 
account taken of operating experience and significant new safety information from all 
relevant sources. 
 
3.2 – Radiation Protection and the Safety of Radiation Sources Safety Series 120 [4] 
 
General Nuclear Safety Objective:  

 
• 3.1. The primary aim of protection and safety is to provide an appropriate standard of 

protection and safety for humans without unduly limiting the benefits of practices 
giving rise to exposure or incurring disproportionate costs in interventions. 

 
• Protection objective: 
• To prevent the occurrence of deterministic effects in individuals by keeping doses  
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      below the relevant threshold and to ensure that all reasonable steps are taken to  
      reduce the occurrence of stochastic effects in the population at present and in the  
      future. 

 
3.3 – Basic Safety Standards Safety Series 115 [1] 

 
• The Standards are based primarily on the recommendations of the ICRP. 
• The quantities and units used in the Standards are primarily those recommended by the 

ICRU, a sister organization of the ICRP. 
• According with BSS [3], page 26, Security is an integrated part of the Standards, 

hence 
• 2.34. Sources shall be kept secure so as to prevent theft or damage and to prevent any 

unauthorized legal person from carrying out any of the actions specified in the General 
Obligations for practices of the Standards (see paras 2.7-2.9), by ensuring that: 

• (a) control of a source not be relinquished without compliance with all relevant 
requirements specified in the registration or licence and without immediate 
communication to the Regulatory Authority, and when applicable to the relevant 
Sponsoring Organization, of information regarding any decontrolled, lost, stolen or 
missing source; 

• (b) a source not be transferred unless the receiver possesses a valid authorization; and 
• (c) a periodic inventory of movable sources be conducted at appropriate intervals to 

confirm that they are in their assigned locations and are secure. 
  

     4 – SAFETY & SECURITY  
 
4.1 - IAEA Department of Nuclear Safety And Security [6] 

 
The IAEA Department of Nuclear Safety and Security has two sets of activities target 
priorities:   

 
In the safety area, they cover nuclear installations, radioactive sources, radioactive 
materials in transport, and radioactive waste, setting and promoting the application of 
international safety standards for the management and regulation of activities 
involving nuclear and radioactive materials.  

 
In the security area, they cover nuclear and radioactive materials, as well as nuclear 
installations. The focus is prevent, detect, and respond to terrorist or other malicious 
acts - such as illegal possession, use, transfer, and trafficking - and to protect nuclear 
installations and transport against sabotage.  

 
This term is usually used in the context of the radiological hazard that might result 
from the loss or theft of sources or radioactive material; but also relates to the 
safeguards implications of the loss, theft or unauthorized transfer of fissile material, 
for which the term physical protection is also used. 
! Note the difference between safety and security in Agency usage. This should be  
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particularly borne in mind in view of the fact that in many languages the same word 
may be used for both 1, .  

 
These activities contribute to the prevention and detection of, and response to, nuclear 
terrorism and threats thereof. Within the framework of this new enhanced approach, 
the IAEA Office of Nuclear Security (NSNS) (formerly Office of Physical 
Protection1and Material Security) is responsible for coordinating the IAEA's nuclear 
security plan. It plays a leading role in the planning, implementation, and evaluation of 
the IAEA’s nuclear security activities.3  

 
4.2 – Code of Conduct on the Safety and Security of Radioactive Sources [5]  

 
call attention to: Noting that the International Basic Safety Standards for Protection 
against Ionizing Radiation and for the Safety of Radiation Sources contain 
recommendations for protection against exposure to ionizing radiation and for the 
safety and security of radioactive sources, (page 1), and define: 
 
“safety” means measures intended to minimize the likelihood of accidents involving 
radioactive sources and, should such an accident occur, to mitigate its consequences. 

    “security”1, 2 means measures to prevent unauthorized access or damage to, and loss,         
     theft or unauthorized transfer of, radioactive sources. 

 
5 - CONCLUSIONS: 
 
• The radioactive materials needed to build a "dirty bomb" can be found in almost 

any country in the world, and more than 100 countries may have inadequate 
control and monitoring programs necessary to prevent or even detect the theft of 
these materials, the International Atomic Energy Agency (IAEA) says. 

     http://www.iaea.org/NewsCenter/PressReleases/2002/prn0209.shtml 
 

• Worldwide, the IAEA has tabulated more than 20,000 operators of significant 
radioactive sources: more than 10,000 radiotherapy units for medical care are in 
use; about 12,000 industrial sources for radiography are supplied annually; and 
about 300 irradiator facilities containing radioactive sources for industrial 
applications are in operation. 

 
• In many countries, as the regulatory control of radioactive sources is weak, the 

inventories are not well known. 
      http//:www.iaea.or.at/worldatom/Press/P_release/2002/prn0209.shtml 

 
 
 

                                                 
1  Seguridad (Spanish) and Segurança (Portuguese)  and  Sécurité (Security),  Sûreté (Safety) French 

2  http://www-ns.iaea.org/security/ 
 

http://www-ns.iaea.org/security/prevention.htm
http://www-ns.iaea.org/security/detection.htm
http://www-ns.iaea.org/security/response.htm
http://www.iaea.org/NewsCenter/PressReleases/2002/prn0209.shtml
http://www.iaea.or.at/worldatom/Press/P_release/2002/prn0209.shtml
http://www-ns.iaea.org/security/
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• "A regulatory body cannot ensure the security of a radioactive source if it is 

unaware of the source’s existence. Without a complete national inventory,  
      “security” is just an empty word." Abel Gonzales Statement, page 243 
      Ref: SECURITY OF RADIOACTIVE SOURCES, PROCEEDINGS OF THE    
      INTERNATIONAL CONFERENCE HELD IN VIENNA, 10–13 MARCH 2003    
      http://www-pub.iaea.org/MTCD/publications/PDF/Pub1165_web.pdf  

 
5.1 – Last Remark  

 
• The assembly of characteristics and attitudes in organizations and individuals 

which establishes that, as an overriding priority, radiation protection and safety, 
security and physical protection issues receive the attention warranted by their 
significance. 

 
• In determining what additional protective measures might be needed, we are using 

a graded approach that takes into account potential hazards and the protective 
measures already in place. These actions will ensure that the sources that are of 
greatest concern do not fall out of regulatory control and become orphaned in the 
future. 

     S. Abraham 
     Secretary of Energy,  
     Washington, D.C., United States of America 
     SECURITY OF RADIOACTIVE SOURCES                                                                      
     INTERNATIONAL CONFERENCE   VIENNA, AUSTRIA, 10-13 MARCH 2003, 
     http://www-pub.iaea.org/MTCD/publications/PDF/Pub1165_web.pdf 
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