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Abstract. The status of radiation protection infrastructures varies from one region to another, and from one 
country to another in the same region. Some countries are very well advanced, others at an intermediate level, 
and others way behind. 
The Syrian Arab Republic is one of the countries using radiation generating machines, and sealed and unsealed 
radionuclide sources. The Atomic Energy Commission of Syria (AECS) has the direct responsibility of assuring 
proper safety for handling such sources on the basis of a solid regulatory infrastructure and conforming with the 
international standards. The AECS was approached by the IAEA to assist other countries in the area participating 
in the interregional Model Project on Upgrading Radiation Safety and Radiation Safety and Waste Management 
Infrastructure by providing them with the available facilities and experience in radiation safety. 

COUNTRY PROFILE 

Syria lies on the eastern coast of the Mediterranean Sea, bounded by Turkey to the north, Iraq 
to the east, Palestine and Jordan to the south, and by Lebanon and the Mediterranean Sea to 
the west. Its capital is Damascus. 

The population is 16 673 282. The total area of the country is 185 180 sq km., of which six 
million hectares are cultivated land and the rest is desert and rocky mountains. The economy 
is based on agriculture. 

The rate of the population growth is 3.23% with a birth rate of 37.83 births/1000 and a death 
rate of 5.55 (children/woman). 

BACKGROUND 
Syria has been a Member State of the IAEA since 1963. Syria has also been party to Non-
Proliferation Treaty since 1963. In 1992, Syria signed a safeguards agreement with the IAEA, 
for a miniature neutron source reactor. The large majority of practices involving the use of 
various kinds of radiation sources are in medicine, agriculture, industry and research. 

The status of regulatory and operational radiation protection infrastructures varies from one 
region to another, and from one country to another in the region. Some of them are very well 
advanced and others are in the intermediate level, while some countries are way behind. 

The Syrian Arab Republic is one of the countries using radiation generating machines, and 
sealed and unsealed radionuclide sources. Syria ensured regulatory and operational radiation 
protection measures which conform with the international standards. In 1996, the Atomic 
Energy Commission of Syria (AECS) was approached by the International Atomic Energy 
Agency to assist neighbouring countries participating in the interregional Model Project on 
Upgrading Radiation Safety and Waste Management Infrastructure by providing them with the 
available facilities and experience in the field of radiation safety. 

383 



Scientific Consultative Committee 

Radiation and Nuclear Advisory Committee 

Radiation and Nuclear Regulatory Office 

Scientific Departments Administrative Directorate 

Radiation 
Protection 
Deparment 

Atomic Energy Commission of the Syrian Arab Republic. 



BASIC ELEMENTS OF RADIATION PROTECTION INFRASTRUCTURE 

The two basic elements in Syrian radiation protection infrastructures are the: 
- regulatory infrastructure; and 
- operational radiation protection infrastructure. 

REGULATORY INFRASTRUCTURE 
The regulatory infrastructure consists of the following important elements: 

LEGAL FRAMEWORK 
In 1998, AECS assigned the Radiation and Nuclear Regulatory Office (RNRO) as an 
independent office from the Radiation Protection and Safety Department and from other 
departments. The RNRO reported directly to the Director General of the AECS. 

In June 1999, RNRO finalized and implemented a system of notification, registration and 
licensing with the assistance of IAEA experts. Eleven technical persons work in the RNRO 

LEGISLATION 
Based on the national law for the AECS's establishment, No. 12/1976, is a Ministerial Decree 
for Radiation Safety no. 6514 dated 8.12.1997, issued by the Prime Minister. This Decree 
authorizes the Syrian Atomic Energy Commission to regulate all kinds of radiation sources. It 
set out the basic requirements for radiation protection and the corresponding rules and 
regulations. 

The main components of the Decree are: 
1. objective, the competent authority, scope, tasks, authorization, non-compliance, regulatory 
rules, entry into force. 
2. nominating a technical supervision committee for nuclear and radiation safety at the State 
level ( radiation and nuclear safety committee). 
3. issuing the required regulations, guides and standards in radiation safety. 
4. applying the notification, registration licensing and inspection system for all kinds of 
ionizing radiation sources. 
5. providing the legal rights of inspectors to assure full implementation of this Decree. 
6. providing the suspending conditions of licensing, including penalties. 
7. supplementation with national regulations for safety and protection. 

REGULATIONS FOR RADIATION PROTECTION AND NUCLEAR SAFETY 
The RNRO is responsible for preparing the draft regulations. In 1999, the General Regulations 
for Radiation Protection were issued by the Director General of the AECS, under Decision 
No. 112/99 dated 3.2.1999. It is based on the IAEA publication, the International Basic Safety 
Standards, Safety Series no. 115 (1996), and adapted to meet the national requirements. 

The main items of the decision as a general basic rules are: 
- general rules. 
- basic principles of radiation protection. 
- requirements of licensing of radiation sources, users and producers. 
- duties and responsibilities of licensees. 
- requirements of radiation safety in medical exposures. 
- requirements of radiation safety in occupational exposures. 
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- requirements of radiation safety in public exposures. 
- safe transport of radioactive materials. 
- safe management of radioactive waste. 
- definitions. 
- legal rules. 

INSPECTION AND COMPLIANCE PROCEDURES 
The regulatory authority under Decision No. 112/99, established an inspection and compliance 
system for staff and facilities to carry out inspections in order to enforce compliance with the 
national radiation protection regulations. 

Another Decision, No. 814/2000, dated 10 August 2000 was established to specify the 
required qualifications and experience of the nominated inspectors, including the examination 
requirements and the passing conditions in both written and practical exams. The Decision 
also empowered the AECS to license those inspectors and to provide them with a special 
identification card to facilitate their inspection activities in the medical field and the industrial 
one. It also specified the conditions for withdrawal of an inspector's licence and inspection ID. 

TRAINING IN RADIA TION PROTECTION 
The level of qualification of personnel is in general reasonably good, although with some gaps 
in some hospitals. There is a need for a large number of training events such as courses, 
workshops, fellowships and on-the-job training to be performed in 2001. 

OPERATIONAL RADIATION PROTECTION INFRASTRUCTURE 

ADMINISTRATIVE REQUIREMENTS 
The responsibilities of employers and workers have been defined under Decision 112/99, in 
addition to the full provision of safe working conditions and of protective equipment, 
recording and inspections. 

OCCUPATIONAL EXPOSURE CONTROL 
The control of worker exposures of personnel monitoring is carried out within the 
Occupational Exposure Section in the Human Protection Division in the Department of 
Radiation Protection and Safety of the AECS, which is authorized to register all radiation 
workers in Syria and monitor them periodically. In the Health Surveillance Section, a periodic 
medical examination (clinical and laboratory tests) for health control is carried out by a 
qualified and trained team. Monitoring of the workplace is covered by the medical exposure 
and calibration SSDL in the same division and same department, either independently or in 
co-operation with Radiation and Nuclear Regulatory Office. 

About 1445 workers are monitored. Moreover, individual monitoring is conducted by using 
two different dosimeter systems: Film dosimeter, whereby the dosimeter films are manually 
developed and their optical densities are measured with one Parry DT 1505 density-meter 
which, however, is not connected on-line to the computer which is used for the calculation of 
doses. The film processing capability is of more than 2000 films / month (~ 12 000/year), but 
these film dosimeters are, so far, only distributed to control the 1445 radiation workers in 
different fields. 
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The other dosimetric system is based on TLD. The dosimeters are processed with an automatic 
harshaw model 8800 reader. This reader has a potential to evaluate more than 4000 dosimeters 
per month. However, only 200 dosimeter cards appear to be available at the AECS and, in 
reality, only a few of these dosimeters seem to be routinely used, mainly for AECS staff. For 
other radiation workers, the AEC uses film dosimeters. 

It was noticed that the monitored number of persons (~ 1445) is much smaller than the actual 
estimated ones, approximately ~ 3132 working and distributed in the following fields: 

Practices No. of Facilities No. of Radiation 
Workers 

Practices 

Total Licensed Inspected Total Under control 

Radiodiagnostics 800 109 160 2400 1445 

Radiotherapy 2 1 1 46 46 

Nuclear medicine 19 18 19 50 50 

NDT sources 15 3 14 106 106 

Industrial irradiator 1 1 1 12 12 

Gauges & well 
logging 

38 3 21 220 220 

Neutron generator None _ _ « _ 

Research reactor 1 1 1 13 13 

Isotope production 1 1 1 16 16 

Waste storage 
facility 

2 2 2 31 31 

MEDICAL EXPOSURE CONTROL 
In Syria, a relatively large number of practices carry out medical diagnosis and possibly dental 
radiography while the number of institutions practicing cancer radiotherapy is only found in 
the nuclear medical centres in Damascus. The second center will start operating in the near 
future at Teshrean University in Latakia City. A third centre is planned to be established in 
Aleppo in 2001. 

Currently, our new updating regulations enforce medical exposures - covering the equipment 
used in medical practices, their quality and operational characteristics and patient protection 
provisions — to have and implement a proper medical exposure control for radiological 
patients. 

In radiotherapy, the amount of equipment available is considered insufficient for our country. 
Brachytherapy is correctly carried out with appropriate equipment although to a limited 
degree. 

There is a shortage of qualified physicists who have attended proper training courses in 
radiation protection, and of radiographers and doctors who practice the medical procedures. 
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To cover this shortage of physicists and technicians, the AECS is planning, for 2001 and in 
co-operation with the IAEA, to hold a postgraduate programme (radiation protection diploma) 
in medicine. 

Syria has a national secondary standards dosimetry laboratory (SSDL) at the AECS, which is 
managed by a well qualified and trained team. 

ENVIRONMENTAL PUBLIC EXPOSURE CONTROL 
A new organizational structure for the Environment Protection Division has been developed. 
Two sections have been introduced, the Environment Monitoring Section and the Food Chain 
Monitoring Section. 

The AECS is in the process of establishing a National Environmental Monitoring 
Programme. The AECS's laboratories have the equipment and the ability to carry out the 
analytical and measurement procedures required by a comprehensive environmental 
monitoring programme, which seems to be satisfactory. 

RADIOACTIVE WASTE MANAGEMENT 
Radioactive waste management has priority in the Syrian radiation safety programme. The 
AECS, in co-operation with the IAEA, is establishing a radioactive waste management 
facility. In 1991, AECS engineers of the waste management group worked out a conceptual 
design, hi July 1993, the design was discussed with members of WAMAP during their visit to 
Syria, and later, it was modified with the assistance of the IAEA representative in Istanbul 
during a meeting on the demonstration of pre-disposal of radioactive waste management 
methods and procedures. All civil engineering drawings with modifications were discussed 
and reviewed during an IAEA mission in December 1996. Some modifications were 
elaborated, taking into account technological solutions in other Member States. Civil 
construction of the facility is completed. The AECS is procuring the technical equipment to 
be installed in the facility by early 2001. 

In 1998, a Registration and Storage Section was established in the Radiation Waste Division 
in the Department of Radiation Protection and Safety to survey the situation of waste 
generation in the country and to keep a record of the production of radioactive waste and 
spent sources. 

A particular problem is the management of the large amount of residues from operations 
involving natural radionuclides. This includes primarily the disposal of radium and radon 
isotopes from scale formed in the oil industry and earth contaminated by the evaporation of 
water from lagoons. A code of practice to deal with the radiation protection and management 
problems caused by this waste and the associated contaminated equipment is being 
considered and capping techniques to contain the large volumes of contaminated waste soil 
are in progress. 

In addition, mining and milling operations produce natural radionuclides, the management of 
which is currently under consideration. 

General Regulations for Protection of Ionizing radiation issued by the AEC in 1999 include 
the principle requirements for the safe management of radioactive wastes, which is already 
being implemented in the decontamination of the oil fields. The detailed regulations are 
planned for early 2001. 
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TRANSPORT SAFETY 
The principle regulations on safe transport of radioactive materials were mentioned in the 
general regulations issued in 1999. The detailed regulations in have been approved and were 
issued under Decision No. 813/2000 dated 10 August 2000. 

EMERGENCY RESPONSE AND PREPAREDNESS 
Various initiatives to produce regulations in emergency planning and preparedness are under 
consideration. The first draft of a general plan of emergency response and preparedness is 
available, and its final draft version is expected to be submitted early in 2001. 

This plan needs to be finalized in co-operation with some other concerned public institutions 
in the country. 

On the basis of the General Protection Regulations of Ionizing Radiation issued in 1999, each 
radiological practice has to submit its emergency plan to the AECS for licensing. 

An emergency intervention mobile unit is being studied and the assistance of the IAEA has 
been requested to identify medical facilities able to deal with overexposed and contaminated 
persons. 

389 


