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Introduction

Radioactive wastes generated in Turkey are mostly low level radioactive waste generated
from the operation of one research reactor, research centers and universities, hospitals, and
from radiological application of various industries. It involves both short-lived and long lived
radionuclides. In general, this includes radioactive materials, which are no longer usefiil and
have their origin from practice or intervention both with unsealed and sealed sources.

Radioactive Waste Management in Turkey

Utilisation of radioactive materials in Turkey requires special authorisations and falls under
legal rules, in particular under the Radiation Safety Regulation of 24th March 2000 (Official
Gazette number: 20983) outlining a general regulation for the protection of the population and
workers against the danger of ionising radiation and subsequent amendments. There is also a
requirement enforced by the Regulations for Radioactive Wastes Exempt from
Regulatory Authority Control (published on 15 January 2000, Official Gazette number:
23934) that identifies the limits and other conditions for the discharges of radioactive
substances to the environment.

Radioactive waste is generally understood as material for which no further use is foreseen,
and which has been managed in a system of reporting, authorisation and control as specified
in International Atomic Energy Agency (IAEA) recommendations or national legislation. In
this paper radioactive waste is considered in two categories: as originated from unsealed
sources or from sealed sources.

a) Management of Unsealed Sources

Unsealed radionuclides are utilised in human medicine for in vivo diagnosis, metabolic
therapy and in vitro biological analysis. The most common types of radionuclides used in
Turkey are C-14, Co-57, Cr-51, Fe-59, Ga-67, H-3,1-123,1-125,1-131, In-Ill, Mo-99, P-32,
P-33, Re-186, S-35, Sr-89, Sr-90, Tc-99, Tl-201, Xe-133, Y-90 which are import of
radiopharmaceuticals to Turkey in 2000.

By categorizing the disposal of "solid", "liquid" and "gaseous" waste, an efficient
management system is achieved.

Solid radioactive waste consists mainly of protective clothing, plastic sheets and bags, gloves,
masks, organs and tissues, animal carcasses, filters, overshoes, paper wipes, towels, metal and
glass, hand tools, discarded radiopharmaceuticals containers and discarded equipment. It
generally contains a relatively low level of radioactivity when compared to liquid wastes.
Special consideration should always be given to the management of contaminated sharp
objects, such as needles and syringes, scalpel blades, blood lancets, glass ampoules, etc.
Short-lived solid radioactive wastes are stored in the waste storage rooms of the facilities until
their activities reduce to an acceptable level to be released to the municipal waste disposal
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area. The liquid waste can be discharged to sewage system when its activity concentration
come down to permissible discharge level which is based on IAEA SS-70. The liquid waste
from iodine therapy patients is mostly collected and stored in storage tanks. If the treated
patient number is low the waste should be collected separately in shielded drums and stored in
waste storage rooms of the facilities until its activity concentration level decreases to an
acceptable level.

b) Management of Sealed Sources

Sealed radiation sources are widely used in industry, medicine and research in Turkey. Sealed
sources have a life cycle, which begins with manufacture and culminates in disposal. Each
source life cycle comprises a number of potential stages. A source life cycle can involve
individuals in the following key organisations: regulator, manufacturer, Original Equipment
Manufacturer, distributor, user (one or subsequent users), waste management organisation,
and operator of storage or disposal facility. The large number of organisations potentially
involved and their interactions mean that life cycles tend to be complex and can be difficult to
trace. The fundamental issue for which protection is required, is the prevention of over
exposure of individuals or groups throughout the entire life cycle of sealed sources. Ikitelli
Accident in Istanbul (in 08.01.1999) shows the importance of life cycle of sealed source.
Disused sealed sources which potentially represent medium and high radiological risks in
Turkey are mainly Am-241, Ra-226, Kr-85, Co-60, Ir-192 and Cs-137.

According to "The Radiation Protection Regulation" all spent sources have to be sent to the
manufacturer. However, the spent sources which the manufacturer stopped its source related
activities or the sources which were imported before the issue of the Regulation, are stored in
Radioactive Waste Processing and Storage Facility (CWPSF) of Cekmece Nuclear Research
and Training Center (CNRTC). Main radionuclides in the inventory of the Facility are Co-60,
Cs-137, Am-240, Sr-90, Kr-85, Fe-55 respectively.

Conclusion

Waste prevention and minimisation is an essential element of any radioactive waste
management strategy. The objective of waste minimisation is to reduce the activity and the
volume of wastes for storage, treatment and disposal. The environmental impact will also be
reduced, as well as the costs associated with contaminated material management. Due to
increasing number of radiation and nuclear related activities, the waste facility of CNRTC is
now becoming insufficient to meet the storage demand of the country. TAEA is now in a
position to establish a new radioactive waste management facility and studies are now being
carried out on the selection of the best place for the final storage of processed radioactive
wastes. Research and development studies in TAEA will continue in radioactive waste
management with the aim of improving data, models, and concepts related to long-term safety
of disposal of radioactive waste.

References

[1] European Union, Management of Radioactive Waste Arising Medical Establisments in
the European Union, Proceeding of the Workshop organised by the
Directorate-General for the Environment, Unit C.2, on 16 -7.0002 (1999) in Brussels.

[2] European Union, The Present Situation and Prospects for Radioactive Waste
Management in the European Union, Brussels, (11.01.1999).

92



[3] European Union,Management and Disposal of Disused Sealed Radioactive Source in
the European Union, Oxfordshire, United Kingdom, (1996).

[4] Code of Conduct on the Safety and Security of Radioactive Sources, International
Atomic Energy Agency, (12.2000).

[5] The Radiation Safety Regulation of (24.03.2000), Official Gazette number: 20983.
[6] The Regulations for Radioactive Wastes Exempt from Regulatory Authority Control,

(15.01.2000), Official Gazette number: 23934.
[7] Turkish Atomic Energy Authority, Regulation (15.01.2000), Official Gazette

number: 3934.
[8] TAEA, Country Programme Framework for Technical Co-Operation, Submitted to

International Atomic Energy Agency (IAEA) by Turkish Atomic Energy Authority
(TAEA), (11.2000).

[9] IAEA, the Radiological Accident in Istanbul, International Atomic Energy Agency
(IAEA) Report, (Q9.2000),Vienna.

[10] IAEA, Management of Radioactive Wastes Produced By Users of Radioactive
Materials, Safety Series No. 70, International Atomic Energy Agency (IAEA), Vienna,
(1985).

93


