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Abstract. Among the applications of nuclear technology, a practice widely used and generates many benefits to 
society are teletherapy applications. Many of the teletherapy units used contain a source of cobalt-60 and after 
their useful life they have to be dismantled and transported to a safe place. In this case were transported two units 
with an activity of  more than 75 TBq . This paper presents safety and security considerations for the transport of 
the teletherapy units according to the recommendations of actual state of art. It is described all facets of safe 
transport by means of a set of technical and administrative safety requirements and controls, including the 
actions required by the consignor and carrier. The main emphasis was put on the stages of transport operations 
that give rise to exposure to radiation like packing, preparation, loading, handling, storage in transit and 
movement of packages of radioactive material. On the other side some security actions were considered in order 
to prevent theft, sabotage or other malicious acts during the transport of the packages. As a conclusion it must be 
mentioned that both safety and security considerations are very important aspects that must be taking in account 
for the transport of high activity radioactive material. 
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1. Introduction  
 
The issue of physical security of radioactive sources, has become a problem that has aroused great 
concern in public opinion after the devastating terrorist attacks in other countries. It increases the fear 
that some radioactive sources could become a terrorist tool, becoming a radiological dispersal device. 
Such a weapon would likely that the device disseminate radioactive material over a small area, 
limiting pollution possibly some blocks from the city. The number of victims affected by radiation 
would be limited and likely perpetrators injured due to direct exposure to radiation, resulting of 
manipulating the source. The probability that a radiological dispersal device falls into the hands of 
terrorist groups leads to great uncertainty, because it is considered that this possibility is high. The 
teletherapy units  often contain radioactive sources of cobalt 60. Each has a source of radioactivity 
around one or several hundred billion becquerel. While there has been no reported history of theft of 
radioactive sources, there are several instances of accidental situations that generated dispersal of 
radioactive material content and to analyze the situation to be presented in cases that terrorist groups 
infringe on radioactive sources. 
 
In this paper sets out the considerations of physical security implemented for the relocation of two 
radioactive sources of cobalt-60, in line with the recommendations to prevent abnormal actions that 
might compromise the security of radioactive sources of high activity, as well as, compromising public 
safety and the environment. 
 
This paper shows the performed actions to manage two teletherapy heads of Co-60 units as radioactive 
waste. The transport of both teletherapy heads to the Nuclear Centre RACSO was performed 
according the existing national recommendations for the transport of radioactive material and the 
recommendations of the International Atomic Energy Agency . 
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The authorization to transport two bulks containing the teletherapy heads was obtained from the 
Peruvian National Regulatory Authority. The physical safety for the transport of the bulks to the 
Nuclear Centre RACSO was in charge of the Peruvian Army. It was necessary to accomplish the 
requirements, fulfilling the security and radiological rules.  
 
2. Security of radioactive material 
 
In view of the potential vulnerability of radioactive material in transport, the design of an adequate 
transport security system must  consider defence-in-depth principles and use a graded approach to 
achieve the objective of preventing the material from being susceptible to malicious acts. 
 
The transport security system has been designed taking into account: the quantity and the 
physical/chemical form of the radioactive material; the mode of transport; the package being used. On 
the other hand it was neccesary to identify the possible malicious acts involving any consignment, 
while in transport or during storage incidental to transport to enable appropriate response and allow 
recovery or mitigation efforts to start as soon as possible and; provide rapid response to any attempts 
directed towards or actual unauthorized access to radioactive material, or to other malicious acts 
involving radioactive material while in transport or storage incidental, to such transport. It is necessary 
to evaluate the capabilities for recovering any damaged, stolen or lost radioactive material, and  
bringing it into secure regulatory control; and minimizing and mitigating the radiological 
consequences of any theft,  sabotage or other malicious act.  
 
The design of an adequate transport security system was considered and defence-in-depth principles 
and use a graded approach to achieve the objective of preventing the material from being susceptible 
to malicious acts, too. The achievement of effective transport security has been considered and it was 
assisted considering transport schedules, routing, security of passage, information security and 
procedures.  
 
It was considered the participation of the Peruvian army as a mechanism of both persuasion and 
security. This action permitted to have a better control during the transportation of the packages. Ver 
figure 1. 
 

 
 

Figure 1: Peruvian army gave security protection 
 
3. Radiological safety considerations 
 
The radiological safety program was developed, performed and supervised by the Nuclear Energy 
Peruvian Institute (IPEN). In all the performed activities, the principles of optimization and dose limits 
were considered.  
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To perform adeequately the work without unnecessary risk for the involved personnel, some 
considerations were taken, among them:  
 

� Accomplishment of administrative procedures;  
� Coordination and pursue for logistical support; preparation of the work place;  
� Elaboration of technical procedures of radiological safety according to the sequence of the 

operations for removing the teletherapy head (figue 2);  
� Preparation of materials and equipments (figure 3);  
� Preparation of work sheets and forms, complementary documentation;  
� Technical procedures of radiological safety regarding to the package and technical 

considerations for the safe transport of  radioactive material ( figure 4),  
� Transport from the places where the teletherapy heads were placed (districts of Jesús María 

and Chorrillos) to the Nuclear Centre RACSO in Carabayllo, accomplishing the indications of 
the transport authorization.  

 

 
 

Figure 2: Verification of dose rate 
 

 
 

Figure 3: Teletherapy unit of  60-Co 
 

 
 

Figure 4: Packages with label 
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4. Conclusions  
 

     The radiological safety program implemented in all the performed operations was right, it allowed to 
pursue the actual work conditions and avoided any case of overexposition.  
 
The measurements of dose rate allowed to note that the dose levels were below those limits established 
by the radiological protection norms.  
 
The respective service was performed accomplishing the radiological safety norms and the nuclear 
security principles. 
 

    The military escort during the transport of the radioactive bulks were right. No incidents were reported.  
 
All the activities were accomplished according to the programmed plan.  
 
 
REFERENCES 
 
[1] International Atomic Energy Agency. International basic safety standards for protection against 

ionizing radiation and for the safety of radiation sources. Safety Standards Series No.115. 
Vienna: Austria; 1996. 

[2] International Atomic Energy Agency. Security of Radioactive Material during Transport, 
Nuclear Security Series Guide, Vienna: Austria; 2007. 

[3] International Atomic Energy Agency. Management for the prevention of accidents from disused 
sealed radioactive sources. IAEA-TECDOC-1205. Vienna: Austria; 2001. 

[4] Instituto Peruano de Energía Nuclear.Reglamento de Seguridad Radiológica. DS 009-97-SA. 
Lima: Perú; 1997. 

[5] International Atomic Energy Agency. Regulation for the safe transport of radioactive material. 
ST-1, 1996 Edition, Revised, Safety Standards Series No. TSR-1. Vienna: Austria; 2000. 

 


