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ABSTRACT 

Radionuclide uses in Azerbaijan are limited to peaceful applications in the industry, medicine, 
agriculture and research. The Baku Radioactive Waste Site (BRWS) "IZOTOP" is the State 
agency for radioactive waste management and radioactive materials transport. The radioactive 
waste processing, storage and disposal facility is operated by IZOTOP since 1963 being 
significantly upgraded from 1998 to be brought into line with international requirements. The 
BRWS “IZOTOP” is currently equipped with state-of-art devices and equipment contributing to 
the upgrade the radioactive waste management infrastructure in Azerbaijan in line with current 
internationally accepted practices. The IAEA supports Azerbaijan specialists in preparing syllabus 
and methodological materials for the Training Centre that is currently being organized on the base 
of the Azerbaijan BRWS “IZOTOPE” for education of specialists in the area of safety 
management of radioactive waste: collection, sorting, processing, conditioning, storage and 
transportation.  

INTRODUCTION  

The Republic of Azerbaijan is located Southwest Asia bordering the Caspian See, Russia, 
Georgia, Armenia, Turkey and Iran. Azerbaijan became an IAEA Member State in September 
2001. Azerbaijan has no nuclear facilities and its nuclear activities are limited to peaceful 
applications of radionuclides in the industry, medicine, agriculture and research. It is estimated that 
radioactive waste inventory of Azerbaijan contains about 9200 sealed radioactive sources of 
various type and low and intermediate level radioactive wastes from applications of radionuclides 
in medicine, industry and research, 155000 tonnes of NORM-TENORM and about 200000 tonnes 
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of charcoal from elemental iodine and bromide production contaminated by natural radionuclides. 
56 organisations use sealed radioactive sources within the country and estimates of 800-2000 
devices excluding smoke detectors and x-ray equipment are believed to be present.  
Many organisations are involved in radiation protection in Azerbaijan the Cabinet of Ministers 
being the formal authorising authority. Goscomgortechnadzor which became recently a division of 
The Ministry of Emergency Situations issues licenses to use radioactive sources. The Ministry of 
Health issues sanitary passports sanitary-hygiene regulations and permissions to store and dispose 
of radioactive wastes. The Ministry of Ecology and Natural Resources issues permissions to 
dispose of radioactive wastes and approves import-export and transport of radioactive materials. 
IZOTOP is the State agency for radioactive waste management and radioactive materials 
transport and management of spent sealed radioactive sources. IZOTOP has a city establishment 
located in Baku and a radioactive waste processing, storage and disposal facility - Baku Storage 
Center for Radioactive Isotopes located near the village of Pirekeshkyul (Pirikishkyul) which is 
circa 30 km north-west of Baku (Fig. 1).   

 

Fig. 1. The location of Baku Radioactive Waste Site IZOTOP circa 30 km west of Baku. 
 
The Baku Storage Centre for Radioactive Isotopes has important constructing works carried out by 
assistance of European Community funds and Department of Energy of USA. This report was 
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prepared as a result of an IAEA technical mission held in August 2006 and intended to upgrading 
the radiation protection infrastructure in Azerbaijan.  

RADIOACTIVE WASTE INVENTORY 

Radioactive waste in Azerbaijan arises from applications of radionuclides in the industry, 
medicine, agriculture and research. It is estimated that radioactive waste inventory of Azerbaijan 
contains about 9200 sealed radioactive sources of various type and low and intermediate level 
radioactive wastes from applications of radionuclides in medicine, industry and research. For 
example 99mTc and 125I were used in medicine for diagnostic purposes, 226Ra-salts were used for 
generation of 222Rn in radon baths, needles with 226Ra were used in medical applications. High-
activity sealed radioactive sources containing 60Co and 137Cs (30 – 150 TBq) were used in 
radiation facilities at oncological centres in irradiation devices such as “Agat” and “Rocus”. 
Sealed radioactive sources of activities ∼120 TBq were used in research facilities such as LBM-1. 
Low-activity sealed radioactive sources containing 60Co, 90Sr and 137Cs were widely used for the 
calibration of military survey meters and dosimeters. Industrial applications involve mainly 
sealed radioactive sources used for control of various technological processes such as level and 
density gauges, gamma relays, gamma industrial radiography, neutralisers of static charge, 
Am+Be and Pu+Be neutron sources in oil industry and geophysical prospecting. Various types 
of sealed and unsealed radioactive sources were also used in research and education. In addition 
to this a large number of smoke detectors are used which contain small amounts of radionuclides. 
Table I gives estimated data on radioactive waste inventory in Azerbaijan.  
 
Table I. Estimated data on radioactive wastes.  

Waste type Source of 
waste 

Radionuclides Total 
radioactivity, 

TBq 

Estimated 
weight, 
tonnes 

Sealed radioactive 
sources  

Medicine  60Co, 90Sr, 137Cs  520  10   

Sealed radioactive 
sources  

Calibration 
of dosimetric 
and survey 
devices   

60Co, 90Sr, 137Cs  112  10   

Radium needles and 
salts  

Medicine  226Ra >36 mg ?  

Various gauges, 
radiography devices, 
equipment, sealed 
radioactive sources   

Industry  60Co, 90Sr, 137Cs, 
238Pu  

47  100  

 
In addition to waste from radionuclide applications there are about 155000 tonnes of wastes 
contaminated with naturally occurring radionuclides from oil extraction and about 200000 tonnes 
of charcoal from elemental iodine and bromide production (NORM-TENORM waste).  
Contaminated land in Azerbaijan is almost exclusively associated with oil extraction and 
processing, and with production of iodine. Extraction, transporting and processing of oil has been 
associated with the contamination of pipes with scale and sediments from “process” water, which 
typically contained 226,228Ra and 40K. NORM can be found as radioactive scale in spent pipes and 
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valves, collectors of “process” water, scrap metal, industrial drainage on the sites of oil 
extraction, transporting and processing. A total area ranging from 62 to 74 km2 was reported as 
potentially contaminated to various levels ranging from the double of the natural background to 
more than an order of magnitude above the background levels. Surprisingly the radioactive 
contamination was reported to be limited to the Absheron peninsula only. Monitoring of 
radioactively contaminated localities in the Absheron peninsula was carried out in 1988-90 [1]. 
Dose rates above 1.2 µ Sv/h were found in 127 localities whereas the average background 
radiation dose rate of Absheron peninsula is 0.06 µSv/h. More than 1000 localities exhibited 
elevated dose rates in the range between 0.2 and 1.2 µSv/h. Scales containing 226Ra were 
detected in oil pipes, tanks and oil extraction equipment as well as in the soil of oil extraction 
sites. Workers involved in cleaning of oil-related equipment have likely been exposed to the 
highest hazard due to the inhalation of radium-containing aerosols during the cleaning process 
and external exposure from the contaminated equipment and soil [1]. Members of the public in 
Baku and in the vicinity of oil-mining sites could be exposed to inhalation of radon and 
radioactive dust, ingestion of locally grown vegetables and fruits (contaminated mainly by 
radium-containing irrigation water) and external exposure from the site and contaminated soil [1].   
Three plants produced iodine and bromine in the past in Azerbaijan from “process” oil extraction 
water. These plants are currently abandoned but have restricted access to the sites. Iodine was 
produced at two sites in Baku and at the third site in Nefchalinskii which is about 140 km from 
Baku. The Baku Iodine Plant produced iodine since 1934 until 1991 using two sites: Romaninski 
and Surachanski. The “process” water used to extract the oil from deposits was rich in iodine and 
bromine. The “process” water was transported in open canals to the plant and routed through 
active coal which acted as a filter and simultaneously as a catalytic agent for the adsorption of 
iodine. As the “process” water was enriched in NORM the spent active coal discharged on the 
plant sites is predominantly contaminated by 226, 228, 224Ra and 40K. Concentration of 226Ra in 
active coal varied from 2.3 kBq/kg (Romaninski site) to 4.5 kBq/kg (Surachanski site) and that 
of 228Ra varied from 1.3 kBq/kg (Romaninski site) to 2.4 kBq/kg (Surachanski site). Production 
of iodine has thus resulted in the contamination of soil in the immediate vicinity of canals used 
for transportation of “process” water. The banks of these canals and plant sites where the spent 
active coal was discharged are contaminated with NORM. Contaminated banks of feeding canals 
and the artificial lake “Ramany” exhibited dose rates in the range from 1.2 to 3 µSv/h [1]. The 
concentrations of 226Ra, 40K and 232Th in silt sample randomly taken on the banks of the lake 
“Ramany” were 58.2 Bq/kg, 21.2 Bq/kg and 327 Bq/kg , respectively.  
Approximately 200 thousand tonnes of the spent active coal was produced during the years of 
operation of three iodine plants. The total contaminated territory of the two iodine plants in Baku 
amounts 12.8 ha and about 100 thousand people live in the vicinity of contaminated areas 
(.population of Baku is ∼3 million). A similar situation was reported for the third iodine-bromine 
plant Nefchalinskii located about 140 km from Baku. This plant produced iodine and bromine 
until 1984 and the active coal was buried in shallow trenches near the site. About 10 thousand 
inhabitants live around the Nefchalinskii site.  
Cleanup of contaminated sites as well as processing of associated wastes are hence emerging 
challenges for radioactive waste management system in Azerbaijan and requires significant efforts 
in the nearest future.   
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IZOTOP’S STRUCTURE AND ACTIVITIES  

The State agency for radioactive waste management and radioactive materials transport IZOTOP 
is the national organization that is currently responsible for:  

 Waste management (collection, treatment, conditioning, storage and disposal).  
 Transport of radioactive materials including radioactive wastes  
 Safety and security of spent and disused sealed radioactive sources.  
 Radiation environmental monitoring.  
 Lead organization for directing and coordinating radiation emergencies.  

IZOTOP has a total staff of about 182 people with approximately 70 people working currently. 
This organization is grown rapidly, for example, it was recently assigned responsibility for 
environmental monitoring and emergency planning and response (in addition to waste and 
transport). Environmental monitoring was formerly carried out by the Ministry of Ecology and 
Natural Resources. Fig. 2 shows the IZOTOP target organisational structure which should be 
implemented in the near future.  
 

 
Fig. 2. Target IZOTOP organisational structure. 

 
Since the time the working profile was last updated there have been significant changes in the 
reporting structure of IZOTOP. Their present line of reporting is from IZOTOP to Service for 
Nuclear and Radiation Regulations and then to Ministry of Emergency Situations of Azerbaijan. 
It should be noted that Gosgortechnadzor, the regulatory authority for radiation safety, also 
reports to the Service for Nuclear and Radiation Regulations.  
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IZOTOP has an all-terrain vehicle (Land Rover) for radiation monitoring (gamma surveying at 
10 km/h vehicle speed) that has been customized for source searching – it has two large NaI 
detectors and the electronics need to support this mobile system. It can also be used for alpha and 
beta analysis of sources. IZOTOP has a general purpose truck for transporting small radioactive 
sources and small waste packages. It also has a heavy duty truck dedicated to radioactive 
materials transport and heavy containers with powerful sealed radioactive sources; this truck has 
an on-board crane that can lift 4 tonne packages and the truck can carry up to three transport 
casks for high-activity sources. The transport casks were manufactured by DSD, a German firm. 
All of this equipment was provided by the European Community under various assistance 
programmes.  
IZOTOP operates the Baku Storage Centre for Radioactive Isotopes (BSCRI) which is the 
national facility for radioactive waste management in Azerbaijan. The BSCRI is located about 30 
km northwest of Baku (see the map on Fig.1). Its project is based on a design initially prepared 
by the Moscow State Specialized Design Institute (GSPI, Russia) modified by French Firms 
SGN. The gross characteristics of the site are:  

 It occupies a total area of about 6 hectares;  
 It is positioned on an argillous formation with a thickness more than 200 m;  
 The water table at the site is about 600 metres below grade; 
 It is located in an arid region with minimal vegetative cover (just grasses and shrubs); 
 There are usually moderate to strong winds at the site.  

Fig. 3 shows schematically the main constructions on site as well distribution of radiation 
detectors for continuous radiation monitoring.  
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Fig. 3. The layout of facilities on BSCRI site and distribution of radiation detectors on site. 
 
The BSCRI site was originally a typical “Radon” type facility constructed by use of standard 
type design for the former Soviet Republic of Azerbaijan in the USSR [2]. It is located 30 km far 
from Baku near the village of Pirekeshkyul. It is positioned about 600 m from the Baku-
Shemahinsk Road (see Fig. 1) and has a territory of 600 x 1000 m which is surrounded by a 
concrete fence. The BSCRI site was commissioned in 1963 and is under operation since then 
being significantly upgraded from 1998. The BSCRI site is being brought into line with current 
international requirements and equipped with state-of-art devices and equipment.   
The legacy constructions on site remain the old decontamination building (not operated) and the 
repositories of low level radioactive waste and spent sealed radioactive sources in containers and 
the repository of biological waste.  
All other facilities on site are new and were constructed or are under construction with the help 
of European Union in the framework of TACIS programme and USA DOE. The design of 
renewed BSCRI was prepared by the Moscow State Specialised Design Institute (GSPI) and 
SGN France. The storage facility for high-activity sealed radioactive sources is constructed using 
the design supported by the DOE of USA.  
The southern half of the site (Fig. 3) has the gate where staff and visitors enter and exit the site. 
The southern half of the BSCRI includes the following installations:  

 The administration and visitor reception building.  
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 The laboratory building. This is where radiochemical analyses are carried and where the 
instrumentation for the area monitoring system is installed 

 An electrical station with auxiliary power generators,  
 A garage for the radioactive materials transport, and  
 The water reservoirs.  

The northern half of the site is occupied by waste storage and disposal facilities (Fig. 3). It has a 
guarded entrance gate where the trucks with radioactive wastes enter. The trucks after 
decontamination and checking for radioactive contamination exit the site via the southern gate. 
The key installations in the northern half of the site are:  

• The waste conditioning building, which includes a store for medium to low activity.  
• The weather shield building that protects the disposal cells where conditioned low 

activity radioactive solid waste will be disposed. 
• A storage building for high activity disused sources – presently under construction.  
• The two holding tanks for the active drain system that collects lightly contaminated 

aqueous liquids collected from the active drains of the labs and the waste conditioning 
building;  

• The legacy storage cells for low level radioactive wastes and spent sealed radioactive 
sources in containers;  

• The legacy storage cell for biological waste.  

• The long term concrete reinforced underground storage cells for RTG and highly-
radioactive (HLSRS) 60Co sealed radioactive sources. The design of cells was provided 
by the Azerbaijan Academy of Sciences. Monitoring of temperature and dose rate on the 
repository cell surface is being periodically conducted.  

Table II shows the inventory of radioactive wastes for the legacy storage cells for low level 
radioactive wastes and spent sealed radioactive sources in containers. Solid radioactive waste 
were contaminated by short-lived radionuclides such as 99Mo, 64Cu, 141Ce, 140Ba, 203Hg, 51Cr. 
Sealed radioactive sources were disposed of in their transport containers. Radioactive waste 
disposed of in the repository cells were covered by several layers of concrete, poured on top of 
each other. Dose rates on the repository surface vary from 2 to 9 µSv/h.  
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Table II. Radioactive wastes in the legacy storage cells.  

Cell 
number 

Period of 
operation 

Radionuclides Total 
radioactivity, 

TBq 

Total weight, 
tonnes 

1 VIII.1963-III.1965 60Co, 137Cs 44.6 7.3 

2 III.1965-X.1968 60Co, 137Cs, Po-Be, 59Fe 3.62 21.04 

3 XI.1968-XII.1970 60Co, 137Cs, Po-Be 1.38 33.1 

4 I.1971-II.1974 60Co, Po-Be, 90Sr, 239Pu 8.02 78.1 

5 III.1974-XII.1974 60Co, Po-Be, 90Sr, 239Pu 4.39 56.4 

6 XII.1974-IV.1980 Po-Be, 131I, 226Ra, 109Cd  18.3 108.8 

7 V.1980-IV.1986 Po-Be, 147Pm, 109Cd, 131I, 
32P, 99Mo, 137Cs 

27.5 293.3 

8 V.1986-IX.1991 60Co, Po-Be, 90Sr, 137Cs, 
147Pm 

9.84 61.3 

9 X.1991-II.2000 60Co, 137Cs, 131I, 99Tc, 
239Pu 

13.6 52.5 

10 Since III.2000 137Cs, 131I, 99Tc, 239Pu 3.9 6.6 

 

The legacy storage cell for biological waste contains 724 kg of contaminated meat (1.5 GBq of 
90Sr) and 678 kg of biological wastes from research (1.2 GBq of 14C). Three RTGs were 
previously found in Azerbaijan two of them were returned to Russian Federation and one was 
received to BSCRI site in 1998. The RTG stored at the BSCRI site is a radioisotope 
thermoelectrical generator RIT-90 (1961 TBq of 90Sr-90Y) which was discovered in a dismantled 
state buried in sand in the Shakhov Bank on the Absheron Peninsula. The HLSRS stored at 
BSCRI site are spent radioactive 60Co sources for gamma therapy units ROCUS and AGAT-L.  

The waste conditioning building is a state-of-the-art facility for all manner of waste management 
operations. This following equipment is installed in this facility: 

• A sorting box for waste sorting and size-reduction of large metallic components (Fig. 4, 
left). It operates under negative pressure and is vented through a HEPA filtration system. 

• A 52 tonne “in drum” compactor for solid waste (Fig. 4, right). The compactor operates 
under negative pressure and is vented through a HEPA filtration system. 

• A waste cementation plant that will provides highly fluid cement to fill the void spaces in 
drums of compacted solid waste.  

• A large store for low and medium activity disused sealed sources. This store is climate 
controlled (constant temperature and humidity) to provide an environment that prevent 
corrosion.  
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Fig. 4. Sorting box (left) and the 52 tonne “in drum” compactor for solid waste (right). 

The northern half of the site has a separate gate for delivery of radioactive waste and shipments 
having disused sealed sources. Shipments containing radioactive wastes can only enter the site 
through this gate.  
Continuous environmental monitoring is carried out at 29 locations around the site (Fig. 3). The 
central control desk is located in the laboratory building. The radiochemical laboratory and the 
waste conditioning facility are each equipped with hand-and-foot monitoring station.   

TRAINING ACTIVITIES  

Training of personnel is an important issue which need attention [3]. Creation of a dedicated centre 
for this purpose could significantly help in achieving necessary level of skill. The central objective 
of the training programme is to provide participants with practical experience in managing two 
types of waste streams: solids and spent sealed sources. (liquid waste is absent in Azerbaijan). 
The methods and procedures for managing these wastes may be demonstrated at different levels 
of implementation (i.e., complexity) depending on the specific needs of participants.  
Such a course should be specifically designed for countries with limited nuclear activities—the 
methods and technologies to be demonstrated should be simple enough and internationally 
acknowledged as safe and economical. To efficiently conduct a waste management training 
course, the necessary concepts and techniques could be presented in modular format as shown in 
Table III.  
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Table III. Modular structure of waste management training programme 
Main Modules 

Tasks Disused Sealed Sources Solid Wastes 
Collection, 
segregation, 
clearance, and 
discharge of 
radioactive waste 

Characterisation, segregation by type 
of isotopes, activity, leakproofness, 
storage for decay or further treatment, 
waste inventory 

Characterisation, 
segregation by type of 
isotopes, activity, 
half life, compact ability, 
storage for decay or further 
treatment, waste inventory 

Processing Shielding, conditioning Low pressure in-drum 
compaction, surface 
decontamination, 
conditioning 

Transportation Preparation of packages to be transported before and after the 
processing, compliance with transport regulations, measurements on 
contamination dose rate, labelling, documentation 

Storage of 
radioactive waste 

Storage of waste packages containing conditioning sealed sources 
and solid waste. Identification and registration of packages. 
Inventory of radioactive waste. 

Radiation 
protection and 
safety 

Contamination and dose rate control; protective tools and equipment; 
procedures for safe handling, processing, transportation and storage, 

Disposal of 
radioactive waste 

An appropriately scaled and adapted version of the IAEA’s training 
course for disposal of radioactive waste.  

Quality assurance Written procedures and documentation meeting international and 
national standards for characterisation, testing, treatment, 
conditioning, packaging, transportation, storage, quality control 
methods and record keeping. 

 

The modular structure reflects the main tasks of training. The proposed modular structure may be 
supplemented and adapted further to suit national needs.  

CONCLUSION 

Azerbaijan is developing a radioactive waste management system in line with current 
internationally accepted practices. State-of-art devices and equipment are used contributing to 
the upgrade the radioactive waste management infrastructure. The IAEA supports Azerbaijan 
specialists in preparing syllabus and methodological materials for the Training Center that is 
currently being organized on the base of the Azerbaijan BRWS “IZOTOP” for education of 
specialists in the area of safe management of radioactive waste.  
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