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1.
introduction

After disintegration of the USSR, a situation developed in Armenia when control over sources at the enterprises which use radioactive sources was extremely weakened due the following reasons:

1. The majority of the industrial enterprises and scientific research institutes of federal submission, including the so-called "enterprises of military department", from the end of 80th practically did not work. Further process of production renewal was accompanied by active alienation of the equipment without taking into account radioactive sources of scientific and industrial purpose.

2. In the beginning of 90th in Armenia, there was no corresponding state body of radioactive sources management supervision. The centralized lists for accounting and control of industrial and medical radioactive sources were lost. Therefore, actual process of accounting by Regulatory body of the RA was carried out on the basis of own studies within the framework of the developed statutory acts. This procedure is still in process.

3. Considering that the enterprises were shutdown, the appropriate control over the sources was not possible because of unavailability of the:

· means,

· experts of corresponding qualification,

· corresponding knowledge on the sources management, and special devices.  

A number of facts exists which prove the abovementioned (see Appendix A). In particular, many cases are known, when sources (and highly active) have been found in possession of private persons who knew practically nothing about the danger they and their environment were posed. The situation is even more complicated when radioactive sources become a potential subject of illegal trade or are used by people who do not suspect any danger, in other purposes.


Many cases are known when during transportation through border, radioactive sources and radioactive materials were found in cargoes of scrap metal (See Appendix A).
The current situation represents a real danger for workers of the enterprises, population and environment. It is necessary to note one more (though also improbable, but still possible) aspect of this problem. It concerns the radiation terrorism considering the established situation – a potential for radioactive sources theft is rather high. Cases (in particular in the Czech Republic) are known when terrorists threatened to use the radiation weapon against the population. 


According to IAEA, for the period since January 1, 1993 to 2003, 335 reported incidents with radioactive materials, other than nuclear materials, are known. In most cases they were in the form of closed radioactive sources. 

 According to the data in the work by V.Orlov [IIIicit Nuclear Trafficking and the new agenda, IAEA BULLETIN, v. 46, No 1, June 2004, p.53], since 1993 the reported incidents with nuclear materials have sharply gone on a loss. At the same time the number of incidents with radioactive materials has increased for more than twice compared with 2003.

The incident which occurred in January 2009 at Meghry custom-house (the border with Iran) is remarkable. During transportation of lead waste, the excess above the limit was fixed on the transport monitor. 3 bags with lead waste were delivered to laboratory. The further analysis showed that the waste contained Am-241 source. Neutron power of the source was 107 neutron/s. This incident was notable because the owner knew about the source presence and tried to hide it from the customs officers, carefully packing it in some layers of sheet lead.
In May 2009, during routine radiation monitoring in the village of Noraduz, it was revealed that the premises for repair of trucks and the territory adjoining them (an area of 300 square meters) were polluted with radioactive isotope Cs-137. Gamma radiation intensity in the premises ranged from 900 to 1200 μSv/h. Gamma radiation intensity in the surrounding area was 600-800 μSv/h. Four persons (the owner of the truck repair shop, his son and two technicians) received radiation doses exceeding the normally established limits. The dose for the owner’s son was 128 mSv/year, and another person’s internal dose was estimated from 7 to 12 mSv/year.
In Fig. 1, the statistics of incidents is presented, related to the illicit trafficking of radioactive sources and materials, which were followed by court examination. For these incidents the FL performed expert examinations and issued expert reports. In Appendix A, some photos illustrating the above-mentioned situation are presented.
  
In summary it should be noted that the activity on searching, identification and bringing radioactive and nuclear sources and materials to safe condition is to be continued, as there are a lot of enterprises and territories in Armenia where monitoring is necessary.
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Fig. 1 Statistics of incidents, related to illicit trafficking of radioactive sources and materials, which were followed by court examination. For these incidents the FL performed expert examinations and issued expert reports. CRDF Project # PNCP 8210 was started on October 1, 2010 (the expert examinations performed within project are yellow colored).  
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Fig. 2
Location of discovered radioactive sources and materials
2. Project Implementation

For all cases of revealed illegal manipulations with radioactive sources and materials it is necessary to identify and implement the established procedures connected with these sources description and provision of the data for prosecution and execution of judicial actions.

 So far Armenia had no a specialized laboratory intended for solution of such problems. Therefore, the initiative group from Radiation Protection Department (Laboratory of Radiation Monitoring) of the Armenian Nuclear Power Plant made a decision to carry out radiation monitoring of the enterprises and territories of Armenia with the purpose of detecting orphan radioactive and nuclear sources and materials. During the whole period of monitoring the initiative group closely cooperated with bodies of national security, internal affairs and nuclear regulatory body.

The laboratory of radiation monitoring received licenses for:

- export of radioactive and nuclear sources and materials.

- storage of radioactive and nuclear sources and materials.

- transportation of radioactive and nuclear sources and materials. 

Besides, we developed a program for safe transportation of ionizing radiation sources (SIR), and also, emergency procedures.

 Members of the initiative group participated in the training course on searching and detection of radioactive and nuclear materials in August, 2006, organized by Sandia National Laboratory of the USA, and received corresponding certificates.


Two members from the initiative group are licensed experts in the field of the dual purpose goods (the state licenses ## 0411, 0412).

In October 2010, the Laboratory received the CRDF grant for the project “Establishment of the Laboratory for Technical and Forensic Analysis of Nuclear and Radioactive Materials in the Republic of Armenia” (FL) in the framework of Preventing Nuclear Smuggling Program, US. Total project cost is US $384,116.

International Collaboration

During project implementation, and until now, we have been continuously supported by curators of the project (Ms. Antsiferova, Ms. Dace Sarma and Mr. Matthew Fargo from CRDF Global) and by scientific collaborators (Dr. Michael Palian and Dr. Kevin McLeary from The Chemical, Biological, Radiological, and Nuclear Sciences Unit, Federal Bureau of Investigation).                                                                                                                          

National Collaboration
We successfully collaborated with the National Security Service (NSS) of the Government of the Republic of Armenia, and the Police of the Republic of Armenia in the field of illegal trafficking of radioactive and nuclear materials. The Laboratory provided forensic expert support to the law proceedings in this area. Three times the staff of the FL participated in trials/court examinations to clarify the hazard posed by radioactive material and their potential use in illegal trafficking. 



The Laboratory organized two training courses (total duration -18 hours) for the staff of the Academy of the National Security Service (22 attendees) and NSS Armavir Department (4 attendees). Topic 1 - "Nuclear and radioactive materials/sources and the instruments where they are used, potential threats" (12 hours), topic 2 - "Sources of human exposure" (6 hours). These lectures contributed to a better understanding of the threats related both to illegal trafficking of radioactive and nuclear materials and their transport across the borders of Armenia.

The staff of the Laboratory performed calibration of the radiation monitors at the customs points (Meghri, Bagratashen, Bavra, Gogavan, Gyumry airport, Zvartnots airport) once per year, which enabled improving significantly the quality of radiation monitoring at the borders of Armenia.

Below-listed are the Armenian State Bodies with which we maintain regular relations:
· Relevant Law Enforcement Agencies 

· National Security Service

· Armenian Nuclear Regulatory Authority 

· Customs Service

· Ministry of the Environment Protection

· National Academy of Science

Fig. 3 presents the scheme of Armenian Nuclear Forensic Lab’s interaction with Armenian ministries to strengthen the national nuclear security infrastructure

For the period of the project implementation:
1. The full set of the documents was prepared, defining the statute of the laboratory, regulating its activities and duty regulations. 22 documents were issued.

2. The laboratory was equipped with the up-to-date high-sensitivity equipment necessary for performance of gamma spectrometric analyses (both in laboratory conditions, and in situ) and, partially, for performance of alpha measurements.
3.  “Database of Incidents Linked with Radioactive and Nuclear Sources and Materials on Territory of Republic of Armenia” was developed including detailed description of the discovered radioactive souses and materials from 1999 up to now. 

4. Some areas in Armenia were monitored, and, as a result, the radioactive materials were discovered.

5. During the project implementation two experts were trained in the FL, and they participated in the training course “Radiological Crime Scene Management and Way to Nuclear Forensics” held in  Karlsruhe, Germany, Transuranium Elements Joint Research Center, European Commission, 17-23 June, 2013. Four project participants (Vovik Atoyan, Vazgen Melikyan, Ashot Avagyan -  training course “Radiological Crime Scene Management and Way to Nuclear Forensics” held in  Karlsruhe, Germany, Transuranium Elements Joint Research Center, European Commission, 2-6 July, 2012, and Konstantin Pyuskyulyan - International Nonproliferation Export Control Program, INECP, University of Georgia - "Center for International Trade and Security", USA, two weeks in March 2013 ) were trained  in the area of combating the illegal trafficking of nuclear and radioactive materials and sources.
3. Future Plans
· Continue monitoring activities: searches, transportation, analysis, and secure storage of orphaned sources.

· We plan to continue our work in close cooperation with the National Security Service of the Government of the RA and Juridical Authorities, and render expert support to the State Committee for Nuclear Regulations (ANRA), Customs Service of the RA.

· In addition, we plan to cooperate with the Ministry of Environment Protection of the RA and Academy of Sciences of the RA. Both organizations rely upon the FL staff’s expertise, and need our support. 

· Train new experts from the staff of the National Security Service in examination of nuclear and radioactive material, and continue training and competency improvement of the FL staff, as well
· We are also interested in implementing new methods of expert examinations of nuclear and radioactive material and learning from other international experience in this area. 

· We are extremely interested in the expansion of our international network of experts in the field of Preventing Nuclear Smuggling.

· Serve as partners and contributors to regional and international efforts with the aim of countering radiological terrorism and smuggling of radioactive sources.

· ANPP and Armenian Nuclear Forensic Lab look forward to discussing new projects and opportunities for cooperation with international colleagues and partners.
Fig.3   The scheme of Armenian Nuclear Forensic Lab interaction with other ministries to strengthen the national nuclear security infrastructure 
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Appendix A
Some Examples of Illicit Incidents with Radioactive Sources.
1. Customs point in Meghri (border with Iran), January 2009, Radioactive source 241Am
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       A bag with lead scrap                                  Layers of lead in which the source was packed 


                                                           The neutron source

2. Institute of Physics of the Academy                   3. RITEG facility activity 1,1(1016 Bq, 

   of Sciences of Armenia. Theft attempt           
 Found in Khosrovi reservation.
   March, 2010 (60Co - 1,7(1013 Bq).


Appendix A

Some Examples of Illicit Incidents with Radioactive Sources.
4. April 2012. 6 containers with 60Со,                             5. 137Cs, 5×1012 Bq, Tavush Regional 

 measured activity of 3(1011 Bq, were                               Branch of the Noyemberyan Police                                            found during monitoring of the                                   
Department

   woodworking factory located in Masis city. 




6. 21-M (Gammarid 21-М) radiograph found          7. Results of monitoring of Vanadzor 

   during monitoring of the municipal landfill              Chemical Combine. Source with 

   area of Armavir town, November 2012                    isotope 192Ir placed in container. February 






   2012 








8.  In May 2009, during routine radiation monitoring in the village of Noraduz, it was revealed that the premises for repair of trucks and the territory adjoining them (an area of 300 square meters) were polluted with radioactive isotope Cs-137. Gamma radiation intensity in the premises ranged from 900 to 1200 μSv/h. Gamma radiation intensity at the surrounding area was 600-800 μSv/h. Four persons (the owner of the truck repair shop, his son and two technicians) received radiation doses exceeding the normally established limits. The dose for the owner’s son was 128 mSv/year, and another person’s internal dose was estimated from 7 to 12 mSv/year. The fixed dose limit for the public is 1 mSv.
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