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Abstract

The future safe development of nuclear energy and progressive increasing use of radioactive materials and sealed sources in research, industry, medicine, agriculture and army in the past years in Albania was describe shortly in paper. These activities have determined the necessity to formulate and apply an institutional policy and strategy to assure harmless and ecologically rational management of spent sealed sources and radioactive waste conform national regulations in power1,2 and international recommendations.

The centralized facility for radioactive waste management policies was established from necessities and studies performed by Albanian specialists and IAEA experts of the peaceful applications of radioactive materials, sealed radiation sources and radioactive wastes generated from such activities.

The above-mentioned activities are performed and included in Albanian legislation framework, which was upgraded time by time.

Since 1998, the CANP has a centralized facility of radioactive waste management and storage facility, with specialized staff, which is in charge to manage the radioactive waste and spent sealed sources generated from nuclear facilities in the country.

Introduction

In the CANP territory exist a centralized waste processing and storage facility for radioactive waste and spent sealed sources generated from nuclear facilities in the country.  This facility was design and constructed supported financially by Albanian government. The spent radiation sources are generated from the research, industrial, agriculture, medicine and army applications. The solid / liquid radioactive wastes are segregated and collected in accordance of their physical-chemical properties as well acceptance criteria approved by National Board Authority, based at the recommendations of International organisms. 

The option, to reduce the risks for accidents with spent radiation sources, is their conditioning including embedding in a matrix of cement mortar. This method is applicable to radiation sources with activities up to a few terabecqeurel (TBq), depending on the radionuclide. The method has the advantage of using a simple technology, material and equipment that is available and its gives a waste package, which is stable for a long time under interim storage conditions3,4. Until now, into the storage facility area are some hundred cubic meter of conditioned radioactive waste and more as 170 pieces of spent sealed sources with total At( 400 TBq.

The main Generators and Quantities of Spent Sealed Sources

The spent radiation sources conditioned into 200 litter drums are generated practically from: branchitherapy hospital division, calibration sources used in military divisions, industrial gauges, soil moisture and density-gauges radiation sources used in soil, geophysical, chemical enterprises research institutes etc. The spent radiation sources with an activity above the applicable exemption levels (( 1Ci) are conditioned and then are disposal in interim storage area facility. 

In the case of short-lived spent sealed sources, they are stored without conditioning in a suitable storage area within the treatment of radioactive waste building. Table No. 1 shown the main radionuclides of spent sealed sources stored and conditioned in CANP.
	No
	Users
	Radionuclide

	1
	Hospital + Industry
	137Cs

	2
	Army +Industry
	60Co

	3
	Hospital, Geophysics / Chemical Enterprises
	226Ra

	4
	Research + Soil Institutions
	241Am

	5
	Soil + Industry + Agriculture
	Am-Be

	6
	Industry
	192Ir

	7
	Army + Industry
	90Sr

	8
	Research
	239Pu


Decommissioning procedures

The installation / system tele-therapy machine, Alcyon-II with cobalt 60Co source with initial activity Ai=162 TBq in Oncological Department of the “Mother Theresa” University Hospital Center has been in operation since 1996. This system contains four important panels as follow: 1] revolving head with 60Co source; 2] metallic support with its accessories; 3] electronic, electrical & surveillance instruments; 4] the ventilation installation; some of them were degraded and are replaced with new panels during the assembling of the new tele-therapy machine type [3].

The solid metallic frame was putted over the head of tele-therapy machine welding with a metallic dray with sizes: 800 x 800 mm and thickening 45 mm. The source’s window (collimator) was fixed by down head at the metallic plinth-sheet (Photos No. 1). 
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               Photos No. 1   Head of 60Co source; metallic support and its accessories
The old and degraded electrical, electronic, surveillance instruments were downloaded to the maintenance division of CANP. The selected and more amortized parts of the tele-therapy machine are scrapped and conditioned in radioactive waste laboratory. 

Transport of Spent Sealed Sources at the Centralized Facility in INP

The spent radiation sources are often stored at the place of users facilities for instance at the brachytherapy & teletherapy division of hospital, soil – veterinary researcher institutes, military divisions and in industrial temporary storage areas (with high security systems), and after announcements of staff of radioactive waste management facility, those are transported at the centralized facility in CANP.

All the transports, of such spend radioactive sources, are performed in accordance with the national and internationally agreed transport regulations, which are based on recommendations of IAEA-s for the safety transport of radioactive materials. Before the transport each spent sealed source, by cotton’s swab is performed the test of leakage, in order to prevent the contamination spread at the personnel, vehicle transport and in environment. 

For transport of radium sources, the inner containment of the packaging is airtight to prevent radon from escaping if the source is damaged during the transport. At the centralized facility the dose rate in the surface and 1-meter distance from container was carried out for all packages that are accepted for treatment. The accompanying documents are received from responsible person of INP, to the spent sealed sources and immediately all the database are recorded in PC software. 

Conditioning of such kind of spent sealed sources is considered a nuclear activity for which operating license was issued from national authority. The CANP is licensed for such activities: import - export, transport, treatment & conditioning and storage of radioactive materials and radioactive wastes. The license issued from national authority was renovated every two years, represented at the Radiation Protection Commission as the National authority, the necessary documentations for such activities, regularly.

The Recording of Database of Spent Radiation Sources

One of the important aspects considered for conditioning of spent sealed sources is to collect all relevant facts about the candidate source for conditioning, in order to ensure that the conditioning method is compatible with the source and, to plan the conditioning process and the radiation protection measures. Usually, we have included to the spent sealed sources the entire database as following:

a] Radionuclide, activity, date and company of production; b] physical & chemical form of radionuclide and encapsulated form; c] source serial number and ID number; d] user of the source including details of the source history, e] measured dose rate in surface and 1 meter from the container and results of tests which have been done, in order to check the contamination in surfaces. The database of spent sealed sources are immediately transferred and recorded in PC in SRS/ RAIS structure program. 

Quality Control (QC) & Quality Assurance (QA)

The quality control was carried out to the actions providing means to control and measure the characteristics of spent radiation sources in accordance with quality assurance requirements and programme covering all processes of final product.

In our case the quality assurance system for spent sealed sources contain two essential steps including: conditioning process and documentation of conditioning.

* Conditioning process is the only way to assure that the end product complies with requirements applying appropriate quality assurance measures to every steps of the program. Such measures include documented procedures as following:

a] Procurement and acceptance of raw material; b] identification and selection of spent sealed sources; c] immobilization process; d] waste packages identification marks and labels; e] equipment maintenance and repair; f] operational staff requirement; skills and training; g] record keeping.

* Documentation of conditioning is the process of recording of all databases immediately of spent sealed sources after the work, ensuring that correct information is registered. The information on record includes the following:

a] Package identification mark and consign / consignee responsible persons; b] activity and radionuclide contents; c] recording of dose rate on surface and 1 meter distance from packages; d] contamination level and the test control; e] date and place of conditioning; f] number of sources conditioned, accompanied by respective photos; g] storage category (temporary or disposal after their conditioning process).

Storage of Radioactive Waste at Centralized Facility

The storage centralized facility for radioactive waste and spent radiation source should secure for itself the best equipment available. The old interim storage facility (5m x 4m x 3m = 60m3), constructed in CANP territory since 1970, has been decommissioned, since the private houses at the 10-meter distance surrounded this building. For that reason the staff of radioactive waste management laboratory transferred at the new facility all plastic bags, lead containers, 200 litter drums, conditioned with spent sealed sources and solid & liquid (vessels) with radioactive waste5.

Since 1999, in Albania exists a special centralized facility (17m x 16m x 3, 20m) for radioactive waste management in accordance with internationally acceptance criteria, which is situated within the CANP territory.  The facility is consisted by two main parts: a] operational area; b] interim storage facility (area). Apart from office and sanitary space the building contains the following areas: An area for preparing the cement mixture at the top of the drawing; a waste receipt area for checking delivered waste and their documentation; an operating area for conditioning the wastes; a decay-storage area for waste with short half-lives; an operational storage area for the storage of delivered wastes prior to their conditioning.

The other part of areas serves for interim storage facility (17m x 6m x 3,20m ( 300m3) of conditioned radioactive waste and spent sealed sources and is foreseen to be fulfilled until 2030 years5,6. Into controlled area of the building, at access points for personnel, in respective areas of change clothing, shoes room and shower facility, exist some equipment installed for contamination monitoring.

The building represents a solid concrete construction with outside walls of a thickness 20 - 25 cm. All entries to the operated, storage and disposal areas of building are protected with security locks, PIN Code, magnetic panel, and alarm systems, which are connected with main safeguard building. In CANP is a fire brigade trained with radiation protection tasks if some incident / accident happen, which is on duty during working hours. Outside working hours there is police present on the site.  There exist the necessary equipment and apparatus for conditioning procedures into the centralized storage facility in CANP5. The solid radioactive waste after pre-treatment process, the reduction of volume needed to be performed. For this reason we use the compactor (type-55SC) to reduce the volume of the waste 2 - 4 time, by compacting the material into the drum. Air filtration system is in operation during compaction process. A ventilation system with Hepa filter is in operation through time of conditioning radioactive waste into operating area. 

Conclusions

1] The spent sealed sources and radioactive waste management is an important issue, which is considered by Albanian authorities to resolve in accordance with international accepted criteria and with national rules and regulations.

2] For short-lived radionuclides radioactive waste, their disposal is carried out, after sufficient storage in accordance with half-life and subsequent discharge as ordinary waste.

3] The conditioning and interim storage is foreseen for radioactive waste with long-lived radionuclides. The waste generators provide the financial supports for these activities.

4] The safety aspects of spent radiation sources management are considered as an important problem, which are treated in accordance with IAEA Basic Safety Standards.

5] Disposal of radioactive waste for short-lived radionuclides is solved as mentioned in this paper. For long-lived radionuclides the possibility of design for near surface disposal facility is under reviewing.
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