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Abstract. The Atomic Energy commission of Syria (AECS) is nominated by Syrian legislation as the regulatory authority in respect of radiation protection and safety and security of radioactive sources. In addition AECS is providing a wide range of Technical Services (TS) through its various departments. In this paper, the cooperation and coordination between the regulatory authority and the providers of technical services in Syria are described. The adjustment of the regulatory programme as to make maximal use of the available technical resources is presented. It was shown that this relationship does not jeopardize the effective independency of the regulatory authority which is maintained by keeping the regulatory decisions based on pure regulatory considerations.
1. Introduction

It is internationally recognized that the national government is responsible for establishing a national infrastructure to ensure adequate level of radiation protection and safety in its country [1]. Essential parts of the national infrastructure are legislations and regulations and the establishment of a regulatory authority empowered to authorize and inspect regulated activities and to enforce the regulatory requirements [2]. 
The national infrastructure must also provide facilities and services that are essential for radiation protection and safety which are beyond the capabilities of radiation users [2]. Such facilities and services include those needed for intervention, individual dosimetry, environmental monitoring, and calibration of radiation measuring equipment. 
In some cases, the available technical services (TS) are not sufficient to completely cope with the country needs. This limitation in the technical services could have an adverse impact on the level of radiation protection. Applying the fundamental principle of optimization of protection and safety implies that the regulatory authority should take this factor in considerations and adjust its regulatory programme as to make optimal use of the available resources country wide.
This article describes the Syrian infrastructure for radiation protection and safety and security of radiation sources with emphasis on the available technical resources in Syria and its effect on the regulatory programme.

2. Syrian Infrastructure

2.1. Legal framework
The Syrian legislation [3] and regulations [4] for the control of ionizing radiation complies with the international standards [1, 2]. Moreover it takes into account the requirements of the code of conduct [5]. It nominates the Atomic Energy Commission of Syria (AECS) as:

(1) The regulatory authority in respect to radiation protection and safety and security of radiation sources.

(2) Responsible for emergency planning and coordination for radiological or nuclear accidents

(3) The competent authority responsible for issuing approval certificates for package design.
On the other hand, AECS is also the major provider of technical services related to ionizing radiation in the country. In order to avoid any potential conflict of interests and to ensure effective independence of the regulatory authority, the Syrian legislation obliges AECS to establish an effectively independent regulatory organ to perform its regulatory functions. AECS should provide this organ with adequate resources including technical ones.

2.2. The regulatory authority

The AECS established in 1998 the Radiological and Nuclear Regulatory Office (RNRO) and delegated its regulatory functions to it. RNRO has been nominated as the regulatory organ specified in the legislation. The RNRO reports directly to the Director General of the AECS and assumes the responsibility of preparing regulations, issuing authorization, performing inspections and enforcing legislations and regulations.

2.3. Technical services

AECS is providing a wide range of TS through its various departments. These TS includes individual dosimetry, calibration, Quality Control of medical radiation generators (QC), analytical services, spectrometry, radiation protection training, etc.
Individual dosimetry is provided by the Radiation Protection Department (RPD). It provides individual dosimetry to about 3500 persons. Around 2800 of them are occupationally exposed. The actual number of occupationally exposed workers in Syria, which need to be monitored according to the Syrian legislation, is 4300. The monitoring is performed using film badges to 85% and TLD to 15%. Basically it is assumed that individual monitoring could satisfactorily respond to the demand of TS in the country.
Calibration is provided through a Secondary Standards Dosimetry Laboratory (SSDL) at RPD. It is capable to provide calibration for X-ray and Gamma radiation in a wide range of energies. Neutron calibration is being established and it is expect to start operating in the next few months. Alpha and beta calibration are not available in Syria.
Quality control of medical radiation generators is provided mainly by RPD. The ministry of health (MoH) provides QC for its generators. The maximum workload of both providers is about 200 generators a year. Taking into account that the operational number of radiation generators is  2800, it becomes obvious that the capability in this sector of TS is by far not sufficient to cover the needs of the country.
Analytical services are available at different departments of AECS. They provide a wide range of measurements related to ionizing radiation using gamma and alpha spectrometry, in addition to many techniques for elements identification for example neutron activation, XRD, XRF….etc. The national needs are met satisfactory.
AECS is the major training provider in the field of radiation protection. It offers training courses and educational programs. Cooperation with other organizations such as the International Atomic Energy Agency (IAEA), the Arab Atomic Energy Agency (AAEA) and national training institutions is maintained. AECS is an IAEA recognized Regional Training Centre (RTC) in radiation protection and safety and security of radiation sources.
Additionally, through its various departments, AECS provides scientific and technical consultations to RNRO as well as radiation users in different fields such as geology, chemistry, civil engineering, etc.
Even though AECS provides a wide range of technical support to radiation users, the capability of timely coverage the country needs is not always ensured due to occasional shortage of resources. As a consequence, AECS may not be able to provide the technical service promptly upon request by radiation users.
3. Interaction between RNRO and Providers of technical services
Direct technical support: Being part of AECS, RNRO can directly benefit from the technical capabilities of AECS. RNRO draws basic technical services from AECS such as:

· Maintenance and calibration of RNRO equipment used for example in inspections (survey meters, contamination meters, etc.) 

· Personal dosimetry to RNRO staff members

· Training of RNRO staff members.

· Scientific and technical support as needed.
Procedural harmonization: RNRO and the various providers of technical services within AECS have been seeking harmonization of their procedures in order to ensure the uppermost level of radiation protection available within the available resources, examples:

· Coordination between QC services and RNRO authorization procedures. According to the applicable regulatory system, medical radiation generators need to pass a set of QC tests as a pre-condition for authorization. The authorization procedures and QC procedures have been harmonized in regard to validity, obligation and exemptions.

· Similarly, individual dosimetry of occupationally exposed persons working in controlled areas is a pre-condition of authorization. The authorization procedures take into consideration the capability to cover the needs and allow for a delayed individual monitoring if necessary.
Gradual approach: The enforcement of the regulatory requirements takes into consideration the un-ability of timely providing TS to all requesting users. Considering the available resources, the regulatory procedures allow for delayed compliance at the radiation users side when the providers of TS are not in position to cover them all. This kind of delay is based on detailed analysis of the existing TS capabilities in Syria and is usually limited for a specific period until the TS providers enhance their capabilities. In particular this was the case in the individual dosimetry. It is still applicable for alpha and beta calibration and quality control of medical radiation generators.
Emergency preparedness and response: AECS is obliged by law to ensure adequate preparedness and response to radiological and nuclear emergencies. RNRO and RPD have been taking harmonized steps to achieve this goal. The resources for emergency response (personnel, equipment, transportation…) are drawn from the technical capability of AECS. Emergency preparedness activities such as planning, communication, training, drill execution is organized and supervised by RNRO.
Information exchange: This is a major field of coordination and cooperation between RNRO and RPD. The information flow is bidirectional: RNRO continuously informs RPD, as a provider of technical services, about the need of services, such as radiation workers dosimetry, QC medical radiation generators and survey-meters calibration. RPD periodically provides RNRO with reports of the services drawn.
Training: As the competence of workers in the field of radiation protection and safety is one of the authorization requirements, AECS provides wide rang of training courses and education programme through its departments. RNRO is partially involved in providing such service.
Because many of the TS are being solely provided by AECS, the enforcement of the regulatory requirements has an un-intentional and un-avertable side effect of supporting AECS business as provider of TS by pushing radiation users to draw the required services from AECS. Although this side effect does exist, it does not weight in the regulatory decisions making processes. Furthermore, RNRO has been trying to convince private companies to provide TS, such as training and QC, as a lucrative/profitable business.
In summary, RNRO is fully aware of the existing shortage of TS capabilities. Therefore it adjusts its procedures as to achieve maximum use of the available resources and to maintain optimal level of radiation and safety in Syria within the existing conditions
4. Is the effective independence compromised?

The description provided in the previous section on the interaction between RNRO as the regulatory authority and the providers of technical services would raise the questions whether the effective independency of the RNRO is compromised or if there would be some conflict of interests. 
The answer is simply NO, because the described interaction does not influence the regulatory decision making process at RNRO side. The described scheme of interaction originated from detailed analysis of what is possible in the country and is absolutely in line with the fundamental principle of optimization in radiation protection. 
Moreover, the side effect role of RNRO as a driving force of technical services does not present a conflict of interest, as RNRO has no direct or indirect benefit from the technical services. Its sole intention and behavior is to enforce regulatory requirements. Ultimately, the mutual influence with the providers of TS has no influence on its decisions which are based on pure regulatory considerations.
5. Conclusions

Optimization of radiation and safety, cooperation and coordination are essential key words for the success of the regulatory programme. Proper and careful application in Syria has fruited increase in the level of radiation protection and safety and security of radiation sources, and resulted for an optimal use of available resources without jeopardizing effective independence of the regulatory decisions.
The strict application of the regulatory programme provides a motor force driving the efficient use of technical resources, and helps in minimizing wasting of resources which are already in shortage.
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