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Abstract 
  This paper discussed two incidents occurred in Iran, follow-up 
investigations as well as lessons learned. 
Two Industrial Gamma Radiography Projectors (IGRP) included Ir-192 
source with activities 24 and 30 Curies respectively were stolen. One of 
them was stolen in an industrial area with high security provision and the 
other one has been stolen at the home town without any security 
provision. The lessons learned from these incidents are discussed and the 
results are proposed as recommendations. 
Investigations show that the reasons for these incidents are as follows: 

1. Insufficient training programs for radiographers. 
2. Lack of specific emergency procedure for this type of incident in the 

company. 
3. Not efficient National Emergency Plan for this type of threat. 
4. Lack of technical and administrative measures to separate 

radioactive sources from unauthorized persons. 
5. Lack of security plan in the company. 
6. Insufficient supervision of Radiation Protection Officer (RPO) or 

responsible person at the site. 
 
Introduction 

Industrial radiography is on of the essential methods in the modern 
technology to guarantee the quality control of many types of devices, 
pieces, and machines operation and usually involves intense radiation 
sources. Over the years several serious incidents have been caused by the 
failure to maintain equipment, lack of carry out routine monitoring or to 
employ improper emergency procedures and non efficient radiographers. 
Despite of the radiography advantages, the risk of exposure of radiation 
workers and public is increasing time to time. From 2001 to 2004, more 
than 30 radiation events due to use of sealed sources in radiography, have 
been registered in Iranian Nuclear Regulatory Authority (INRA). Missing the 
IGRP containing the Ir-192 sealed sources were the cause of two events as 
above mentioned. If control over the stored radiation sources is lost or 
even abandoned, there is a high risk of loss, theft, or misappropriation. 
The risk due to radiation exposure is defined as a ‘multi-attribute 



quantity expressing hazard, danger or chance of harmful or injurious 
consequences associated with actual or potential exposure. 
  A new dimension to the potential hazard of missing sources is the 
possibility that they may intentionally be stolen for malicious act or illicit 
trafficking. In addition to people being hurt, accidents involving sealed 
radiation sources can inflict a considerable mental effect on workers and 
the public at large and can result in significant cost. If a source were to be 
discovered in the public domain, it can expose individuals to radiation 
(although perhaps not with lethal or severe consequences); it can become 
ruptured and contaminate both individuals and a local environment; or it 
can be improperly transferred to a metal recycling plant or an 
unauthorized disposal facility, such as a landfill. If a source were to be 
transferred to a metal recycling plant, in addition to the potential 
consequences of exposure and contamination, the source can be melted, 
contaminating either the product or the by-products of the steel 
production company. The costs from such an event can run in millions of 
dollars. The consequences and total cost of an accident depend largely on 
the accident scenario and time span between initiation and threat of the 
accident. If the accident is not immediately recognized or if responding 
action is delayed, exposure to individuals and/or spread of contamination 
can be increased. 
Thus the high possibility reflected to the sources, the need for proper 
safety and security measures for radiation sources which are used in 
industries. 
 
Case 1: Theft of gamma projector in a residential area 

Gamma Radiography was performed at the construction site of a 
petrochemical industry in south west of Iran. The type of projector was 
Gamma mat (TIF model) with a 900GBq (24 Ci) Ir-192 sealed source and 15 
Kg weight (Fig 1) 
 

 
Fig1-Gamma mat gamma projector 

 
After ending the operation, the radiographer while having the projector, 
returned to the home and he put it on the corner of the yard, without any 
guard or additional lock. About 10:00 am o’clock radiographer left the 



temporary storage area and returned at 14:00. At 18:00 when the 
radiographer was preparing the equipment for new radiography operation, 
he found that the projector has been lost. Beside the projector were many 
welding electrode and a grinding machine but only the gamma projector 
had been stolen. He notified his supervisor. Then company reported the 
event after 2 days to the National Radiation Protection Department 
(NRPD). The NRPD conducted the survey operations as follows: 

1. Immediately after arriving NRPD officers, a meeting performed with 
attendance of local police, security guard and local hospitals and 
they informed about the specification of stolen IGRP, radiological 
hazards of included sealed source and its consequence. Health care 
workers were also warned to keep a look-out for anyone with 
prolonged nausea or skin burns. 

2. Regards to type of theft, (only gamma projector) major suspected 
persons such as unsatisfied radiographers or workers, welders, rival 
companies, were introduced to local police.  

3. The suspected area are monitored and surveyed by NRPD officers 
such as radiographic site, around the residential area, local 
Radiography Companies or their offices at the region. 

4. The specification of stolen projector was recorded on the Regulatory 
Authority Information System (RAIS) based on company license. 
According to radiation protection regulations any activities related 
to radiation source shall be authorized by Regulatory Authority, 
such as purchase, Sell, and ….. 

5. All Radiography Companies were notified. 
About 12 months latter, another radiography company informed NRPD 
about the stolen projector. The thief intended to sell the projector to this 
company. Immediately NRPD officers checked the RAIS and informed local 
police and the police arrested the thief carrying the projector. 
Fortunately any radiation exposed individuals have not been reported yet. 
 
Contributing factors in occurrence of the event 

1. Lack of security plan and clear guidelines to implement proper 
storage of radiation source. The gamma projector was easily 
accessible. The company did not provide suitable storage place with 
considering minimum requirement. 

2. Poor safety culture with deviations from written management 
procedures and relevant radiation protection guidelines, 

3. The police was informed too late so useful information was lost. 
4. Insufficient funds to implement safety requirements related to 

storage. 
5. Lack of train radiographer with safety culture attitude. 

  
Lessons to be learned 

1. The national emergency plan should be developed according to 
radiation threats such as loss of radioactive source. 



2. Well Schedule and risk base inspection program 
3. Code of practice in industrial radiography and training program 

should be revised. 
4. High standards of training and retraining of personnel should be 

maintained. 
5. Physical security during use, transport and storage should be 

provided. 
6. An emergency plan for dealing with all conceivable accidents in the 

facility should be established and training undertaken. 
7. All accident inventory radiation sources and equipment should be 

reported an investigated as soon as possible and actions to prevent 
recurrence should be taken. 

 
Case 2: Theft of gamma projector in an industrial area  

Gamma Radiography was performed at the construction site of a 
petrochemical industry in south of Iran. The type of projector was Techops 
(660 model) with an 1110GBq (30 Ci) Ir-192 sealed source and 22 Kg weight 
(Fig 2). 
 

 
Fig2-Techops gamma projector 

 
After ending the operation (18:00 o’clock) the radiographer checked the 
projector and put it in the storage place. Specification of the storage 
place was according to minimum requirements of the code of practice in 
Industrial Radiography (Fig 3).  
 

 



Fig3-Source Storage Area 
 There was security guard in the Petrochemical site. Heavy rain was come 
over the night and the area beyond the storage place was not visible. At 
early morning, radiographers find out the fences beyond the storage place 
was damaged and the storage lock was broken. Immediately radiographers 
notified the radiation protection officers then he notified the local police, 
NRPD, and his boss according to written procedure.  
Early investigations show that: 

1. Theft was implemented or conducted by professional thief. 
2. One of the radiographer informed that he was about the projector 

and its price by a safety department staff. 
3. Except gamma projector two Theodolites (equipment used by a land 

surveyor for measuring angles) were stolen.   
 
The NRPD officers arrived at 12:00 o’clock on the same day and, as 
mentioned in case 1, a meeting performed with attendance of local police, 
security guard and local hospitals and they informed about the 
specification of stolen IGRP, potential of radiological hazards involving 
sealed source and its consequence. Also regards to type of theft (IGRP and 
Theodilites) suspected persons introduced to local police. 
More investigations show that: 

4. Thief didn’t know about the IGRP and  
5. The safety department staff as above described had problem with 

his boss. Also he had criminal files  
6. Storage place was accessible for safety department staff, security 

guards, and Radiographers. 
 
Regards to these results, one of the safety department staff was major 
suspected. 
After 24 hr the suspected person was arrested in another city, 700 Km far 
from stolen area. Then gamma projector detected. NRPD contacted with 
the RPO of a radiography company which worked at where the projector 
was find. The IGRP was checked by the RPO and he was assured that the 
sealed source was included. Then the projector was delivered to 
Radiography Company. 
No body was exposed to radiation. 
 
Lesson to be learned 

1. Personal background check should be performed for workers that 
can access to radioactive sources. 

2. Efficient emergency response could be resulted in proper security 
plan. 
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