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POSITION PAPER
Remediation of Radioactively Contaminated Sites 
and the International Science and Technology Center (ISTC)
1. Introduction
One of the most complicated ecological problems in the Russian Federation (RF), Kazakhstan and some other CIS countries is the management of radioactive waste accumulated as a result of past activities in production and testing of nuclear weapons, use of nuclear energy for peaceful purposes, and as a result of reductions in nuclear arms. 

The situation with radioactive waste in the RF required immediate actions for improvement. The safe management of radioactive waste is a challenge, which is not limited to the RF alone; it is a political, economic and technological challenge for all states  engaged in nuclear activities.

A number of countries and international organizations started cooperative projects with the RF in the handling of accumulated radioactive waste and spent fuel to resolve these severe problems. In order to promote and to coordinate these efforts, a special Contact Expert Group (CEG) for International Radioactive Waste Projects in the Russian Federation was established under the auspices of the IAEA in 1996.

ISTC has worked in close cooperation with CEG - IAEA.. New proposals are discussed at workshops of CEG, and priorities under the new projects are identified. The ISTC projects in the field of Management of Radioactive Waste and Spent Nuclear Fuel are classified into the following two categories and groups:

Management of Radioactive Waste and Spent Nuclear Fuel:

· Treatment of High-Level Waste.

· Treatment of Low- and Intermediate Level Waste

· Storage and Disposal
Decommissioning of Nuclear Facilities:

· Decommissioning of Nuclear Power Plants

· Decommissioning of Nuclear Submarines

· Decontamination and Remediation of Nuclear Sites

The majority of ISTC projects in this field deal with different techniques to be used for waste volume reduction. These include: HLW solidification technology, development of matrix compositions (glass, mineral-like and ceramic compositions) ensuring mechanical, chemical and radiation stability during long-term storage and final disposal; technologies of incinerating the combustible part of waste, selection of geologically suitable sites, environmental monitoring, solidified RW condition monitoring, prediction of solidified RW impact on the condition of storage facilities and burial sites through the entire operation, development of a sophisticated computer-based data system for evaluation of the radiation legacy of the former Soviet Union, evaluation and development of decontamination and rehabilitation techniques.
2. Funded projects

ISTC has funded 140 projects related to radioactive waste (US$ 48.5 million). About 50 Russian and CIS  Research institutes were involved  in the work as project leaders or participants. More than 75% of them are from  the Russian Federation.. About 350 institutes, companies, and governmental organizations from the United States, the European Union, Norway, Japan and the Republic of Korea have been participating in the projects related to Radioactive Waste Management as collaborators. 
3.   Details

The results of various ISTC projects are available via the  “Radiation Contamination Database” and “Radio-Ecological Database”. These projects are led by All-Russian Research Institute of Chemical Technology, Moscow, were financially supported by the EU and Sweden.  One of the projects resulted in the establishment of the "RadLeg GeoInformational Center" under Rosatom, where the database is being kept. This comprehensive computerized database ensures radiation monitoring, and permits the prioritization of territories on the basis of  potential danger. Equally a Meta-database was developed and modeling of the radionuclide migration processes  has helped to start an assessment of the impact on the environment and population and the development of recommendations on measures. 

The following projects related to remediation of contaminated soil can be mentioned:
“Development of electrokinetic and chemical methods for rehabilitation of soil and ground water contaminated by radionuclides and heavy metals” with the Federal State Unitary Enterprise Research and Development Institute  of   Power Engineering named after  N.A. Dollezhal, Moscow, as the Lead Institute. The aim of this project was to develop a new effective technology for decontamination of sites. Successful application of the technique was demonstrated in the laboratory and for the first time in worldwide pratice for 137Cs decontamination -  in-situ. State-of-the-art complexant for selective removal of contaminants from soil was developed together with a mobile installation for removing contaminants from soil.
“Use of IPEC for Remediated Soils Contaminated from Nuclear and Industrial Activities” with the All-Russian Scientific Research Institute of Non-Organic Materials named after A. Bochvar, Moscow, as the Lead Institute. The project was aimed at the development of technique for applying new polymeric stabilizers to protect soils against wind and water erosion and to restore the plant cover. The project’s results have shown that interpolyelectrolite complexes (IPEC)-based polymers are suitable for preventing radioactive spread by wind/water erosion through coupling the most contaminated finely dispersed soil fractions into larger aggregates, more stable against erosion processes. Accidental events or large contaminated areas require a combination of efforts directed to soil stabilization to prevent the radioactivity spread in the shortest possible time and with minimum personnel exposure.

“Development and Demonstration of Technology for Decontamination of Solid Surfaces and Soils by Subcritical Carbon Dioxide” with the Khlopin Radium Institute, St Petersburg, as the Lead Institute. The main objective of the project was development of a decontamination technology for soils and other solids (protective clothes, individual protection means), using subcritical CO2. The subcritical decontamination technology developed  was tested on enlarged scale with the use of really contaminated samples, including soils.

“The Development of Composition and Technology of Amendment Production for Rehabilitation of Soils Contaminated by Radionuclides and Assessment of Their Application Efficiency” with the Scientific & Production Association “Typhoon”, Obninsk, Kaluga reg. as the Lead Institute. This is an ongoing project. The project goal is to develop a method of forecasting amendments efficiency and the technology of production the most effective and ecologically safe amendments and organo-mineral mixtures based on natural raw material and industrial waste. The main applications of the project results are rehabilitation of soils contaminated by radionuclides in Belarus and Russia after the Chernobyl NPP accident, and creation of the new effective, environmentally friendly, and cheap amendments on the base of local organic raw material available in large quantities in Belarus/Russia and industrial waste. The model of radionuclide transformation in soil will be improved on the basis of key soil characteristics. Recommendations on production of amendments for soil rehabilitation will be produced.
“Rehabilitation of the Environmental Objects Contaminated with Radionuclides” with the Joint Institute of Energy and Nuclear Research - Sosny, Minsk, Sosny, as the Lead Institute. The project is aimed at developing a decontamination method for soil and sewage water contaminated during the Chernobyl accident and as a result of other nuclear activities. Analytical and mathematical models were developed for the electrokinetic process of water and soil cleanup. Method of decontamination, implying the use  of special plants to accumulate radionuclides was developed. Two Belarus patent applications were filed on the project results.
“Development of Conversion Technology for Isolation of Radionuclide-free Cellulose and Nitrolignin from the Straw of Agrocultures as a Method for Rehabilitation and Deactivation of Territories” with the Belarussian State University / Institute of Physical Chemical Problems, Minsk, as the Lead Institute. The Project purpose was to develop a technology for isolation of radionuclide-free cellulose and nitrolignin from the straw of agrocultures, with simultaneous conversion of a missile fuel oxidizer, as a method for rehabilitation and deactivation of territories. A new approach was suggested to rehabilitation of radionuclide-polluted lands, based on implementation of a specially developed technology for obtaining pulp-and paper products and soil meliorants. This approach not only minimizes the contamination levels of this areas, but also creates a potential market mechanism for sustainability of decontamination efforts. 

“Development of Methods for Remediation of Soils with Increased Contents of Heavy Metals, Radionuclides and Improvement of Soils for Ecologically Clean Agricultural Production Systems Taking into Account the Population Health Indicators” with the Kazakh Research Institute of Fruit Growing and Viticulture, Almaty, Kazakstan as the Lead Institute. The objective of this project was to develop methods for remediation of technogenic polluted geosystems and improvement of soils for ecologically clean agricultural production systems and prophylaxis of effects on condition of health of the population, caused by technogenic pollution. A principally new melioration scheme of technogenic-polluted soil was elaborated, based on the principles of antagonism-synergism of elements and a change of relatively basic regimes of nutrition and irrigation of plantations. For medium- and heavily polluted soils the best meliorates were colloid sulfur, boron with aluminum and boron with magnesium on a biohumus background. Recommendations were made on rehabilitation of public and environmental health in unfortunate regions of South and Southeast Kazakhstan.

“Genetic Over-all Examination of Ecological Situation at the Toxic Wastes Storage "Koshkar-Ata" and Development of Rehabilitation Actions” with National Nuclear Center of the Republic of Kazakstan/ Institute of Nuclear Physics, Almaty, Kazakstan. The purpose of the Project was to investigate the current ecological situation in the territories, adjacent to the KOSHKAR-ATA tailing pond and to develop rehabilitation measures, taking into consideration local soil/climatic peculiarities. A primary outcome of the project was development of substantial proposals for stage-by-stage technical rehabilitation of the land. Two control sites within the project are now also the basis of a special governmental program to perform a full-scale rehabilitation of the tailing pond. The ISTC project was central in raising awareness among state and local authorities on the need to address rehabilitation problems at KOSHKAR-ATA. In 2007 the Government of the Republic of Kazakhstan allocated $1 mln.USD from the state budget for the first stage of rehabilitation and restoration at the tailings pool KOSHKAR-ATA.
4.  Conclusions
ISTC has played an important role in stimulating and supporting projects focused on environmental remediation in the Russian Federation, Kazakhstan and other CIS counties.  In the very near future research teams should concentrate their work and scientific efforts on the development of technologies suitable for environmental remediation and protection. ISTC stands ready to further fund projects in this important area. It seeks cooperation with other international organisations and partners to ensure the best possible dissimination of the research results.  






N IF  = Y "© International Atomic Energy Agency" "" 


1

4


3

_1290955344.bin

