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ABSTRACT 

An important aspect of technology exchange between the United States and the Former Soviet Union (FSU) countries is 
the identification and implementation of cooperative projects that are mutually beneficial. The U.S. Department of 
Energy (DOE) and its national laboratories have established a four-phase approach to identify and further develop 
Russian technologies that could contribute to solving DOE environmental management problems. Following an initial 
screening and identification of potential technologies, the country-to-country interaction is formally initiated in the first 
phase through a small-scale pilot project study. This phase consists of an evaluation of the specific technology for DOE 
applications, and provides an opportunity for both U.S. and Russian scientists and engineers to validate the use of the 
technology for a specific DOE requirement. The successful completion of this phase establishes the basis for continuing 
the technology development into the second phase, which includes laboratory testing in Russia. In the third phase, the 
technology is laboratory tested in the United States, most likely at those DOE national laboratories having the capability 
and greatest interest in the particular technology area. The fourth and final phase consist of a commercialization process 
that establishes a partnership with a U.S. business to finalize development of the technology and to prepare for 
implementation within the DOE complex. An example of this phased approach is a current high-level waste separation 
cooperative project between the Khlopin Radium Institute and the DOE through Sandia National Laboratories (SNL) 
and Science Applications International Corporation (SAIC). This effort has not only enhanced separations technology 
for the DOE, but has also provided an example of a working process for future cooperative projects. 

INTRODUCTION 

During the past five years, the world has undergone enormous change in political, economic, and social structure. These 
changes and the resulting challenges have affected the role of science and technology in supporting the economic 
security of industrialized nations. The United States is faced with strong pressures to redirect its defense programs and 
enhance its competitiveness globally. The restructuring of the Former Soviet Union (FSU) into independent states 
likewise has greatly affected the role of science and technology in these countries. It also provides an opportunity for 
greatly enlarging the scope of cooperative activities. The unprecedented changes in openness and access among 
scientific organizations that have resulted have the potential for benefiting both the United States and the FSU economy. 
These changes offer the United States a chance to not only support the identification and maturation of technology in 
Russia, but also to evaluate the applicability of new technologies to U.S. national and industrial needs. 
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USDOE ENVIRONMENTAL MANAGEMENT CHALLENGES 

The USDOE's Environmental Remediation and Waste Management (ER/WM) Program faces significant challenges in 
restoring the environmental quality of sites in the nuclear weapons complex. The major challenges are cost and time 
requirements that are projected to exceed the resources that might be available. The right technology could help reduce 
costs and improve the effectiveness and efficiency of restoration. The USDOE has a broad spectrum of technology 
needs, many of which are shared by the U.S. environmental industry [1]. An assessment of these needs that was 
commissioned by DOE has currently categorized them into five focus areas and three cross-cutting (cross-discipline) 
areas: 

Focus Areas 

1. Containment and remediation of contaminant plumes 
2. Characterization, treatment, and disposal of mixed waste 
3. Remediation of high-level waste 
4. Stabilization of landfill 
5. Transitioning and decommissioning of facilities and final disposal of waste 

Cross-cutting Areas 

1. Robotics 
2. Site characterization 
3. Effective separation of waste 

There are numerous DOE programs that address all these technology areas. In addition, the USDOE and other 
government and private agencies have programs to address these requirements through international cooperative 
projects. However, the most effective approach to establishing cooperative projects with Russian institutes or scientific 
organizations is still evolving. Lack of sufficient USDOE experience in interacting with Russian institutes is one factor. 
The Russian institutes, similarly, have not had to deal with foreign contracting nor address the legal issues necessary for 
establishing cooperative agreements and handling intellectual property rights. Issues such as liability, contract 
enforcement, and patents are only now being addressed by organizations in both the United States and Russia. To ensure 
that the Russian institutes clearly understand USDOE environmental needs, several Russian scientists used USDOE 
documents to prepare a summary report in Russian and circulated it for review [2]. Viable proposals for evaluating 
Russian technologies resulted from this report and facilitated the initial identification and assessment of applicable 
technologies. 

In the past three years the USDOE has initiated cooperative environmental and waste management projects with Russia 
to expedite the identification and evaluation of technologies that can enhance environmental cleanup activities at U.S. 
nuclear weapons sites. The experience gained through these projects in establishing agreements and contracts with 
Russian institutes has developed into a successful approach that could provide the basis for similar activities in the 
future. 

THE PHASED APPROACH FOR COOPERATIVE PROJECTS 

The USDOE approach developed for cooperative projects with Russia and other FSU countries consists of four basic 
phases [3] and is based on two key elements: (1) the concept of a small pilot (scoping) project to get the interactions 
started, and (2) the use of the Russian developers to evaluate the applicability of their technology to a USDOE problem 
during the pilot project. 

Phase I: Identification/Assessment. Initial interactions with Russian institutions begin with exchange visits in which 
scientific experts evaluate topical areas for potential projects. These projects, with their principal contacts, 
are initially assessed by each party for their potential USDOE applicability. This first formal phase 
provides for small-scale pilot project contracts-, (each nominally $5,000 to $10,000) between USDOE 
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agencies and organizations and Russian institutes. In this phase, the Russian institutes are required, in 
conjunction with a USDOE organization, to evaluate the applicability of their technology to a priority 
problem area. Within the scope of these contracts, it is possible to evaluate die status of the technologies 
under study, their specific applicability to solving USDOE problems, and the technical capability and fiscal 
accountability of the Russian institution to perform these evaluations. 

Table I is a list of pilot projects being evaluated in Russia under the USDOE International Coordination Program. These 
projects were identified as having the potential for application in the USDOE complex. They are also being evaluated 
for future development in Russia under Phase II, and some of them could possibly be selected for further testing and 
demonstration in the United States under Phase III. 

TABLE I: Current Listing of Pilot Projects Under Evaluation in Russia 

PILOT PROJECT INSTITUTE (Principal) 

Elaboration of Technology and Equipment of Tank 
Radioactive Waste Treatment 

V. Gelis, AO RADIOCHEMSERVICE 

Investigation of High-Level Waste Immobilization Processes E. B. Anderson & V. A. Starchenko, Khlopin 
Radium Institute, DC IIE, DAYMOS, Ltd 

Localization of Radioactive Aerosols N. B. Mikheev, Institute of Physical Chemistry 

Investigation of the Efficiency of Aerosol Acoustic 
Coagulation in Technological Schemes for Gas Effluent 
Purification from Radionuclides 

V. Issupov, Khlopin Radium Institute, TELLUR 

Isolation of Pu, Am, and Cm from the Solid and Liquid Wastes I. A. Lebedev, Vernadsky Institute of 
Geochemistry and Analytical Chemistry 

Ion Exchange Deactivation of Surface, Underground and 
Waste Waters using Natural and Spent Synthetic Zeolites; 
Successive Transformation of Spent Sorbent to Suitable 
Mineral for Long-term Disposition 

V. A. Nikashina, Vernadsky Institute of 
Geochemistry 

Recovery of Noble Metals from Complex Concentrates by 
Means of Continuous Countercurrent Metal Melts Extraction in 
Induction Furnaces with Cooled Pots 

E. A. Filippov, INFORM-ATOM 

Mobile Facilities for In-situ Treatment of Soils Contaminated 
with Pyrophoric, Explosive, and Toxic Organic Compounds 

V. N. Timoshin, Scientific Production 
Association SOYUZ 

Microbial Decomposition of Solid Radioactive Wastes 
Containing Cellulose 

G. S. Markov, Khlopin Radium Institute, DC HE 
DAYMOS, Ltd 



Radical Innovation of Purex Process A. S. Polyakov, Institute of Inorganic Materials 

Methods for Complete Separation of Neptunium and 
Plutonium 

V. Dzjubenko, Institute of Physical Chemistry 

Isolation of Transuranic Elements from High-Level Waste by 
Supported Liquid Membranes 

A. Nechaev, Saint Petersburg Technical 
University 

Application of Superhigh-frequency Heating for 
Environmental Remediation and Radioactive Waste Processing 

E. A. Filippov, INFORM-ATOM 

Phase II: Experimental Research. If the technology is applicable to a USDOE requirement, the relatively small Phase I 
contracts lead to larger cooperative R&D contracts (each nominally $50,000 to $150,000). In this phase, more 
comprehensive research and development projects are planned with a lead USDOE program manager and 
usually a national laboratory, and are negotiated with the pertinent Russian institute. These negotiations 
usually result in contracts at Russian laboratories that provide for: (1) the development of prototype systems 
and hardware, (2) intellectual property controls, and (3) the planning of further technology development and 
eventual application to the USDOE complex. Such contracts have technical deliverables, operate under 
specific milestone schedules, and involve extensive interactions with the potential USDOE user. 

Phase III: Testing and Demonstrations in the United States. The technology evaluated in Russia under Phase II is then 
ready for testing and demonstration at a USDOE national laboratory. These projects are now normally at a 
larger and more prototype scale, supported by Russian scientific data and consultations, and where possible, 
demonstrated at USDOE plants or facilities. Although it could be involved earlier, it is during Phase III that 
the U.S. environmental industry is exposed to the project and to potential commercialization opportunities 
through technical conferences and other outreach forums. Testing and demonstrations during this phase 
would involve laboratory and field testing, material production development, plant or field systems 
processing, and integration of material components and operational systems. 

Phase IV: Commercialization and Technology Transfer. By this stage the technology is clearly ready to be applied to a 
specific site cleanup problem, and/or marketed for alternative uses across the USDOE complex, or more 
broadly marketed throughout the U.S. environmental industry. Following the identification of an application 
at a specific USDOE site, the formal technology transfer from a Russian institute or industry, through the 
USDOE (including its national laboratories and field offices), to U.S. industry partnerships can be 
completed. Definitive cooperative agreements and industrial partnerships are formulated in this phase. 
Russian institutions and companies holding intellectual property or patent rights to the results of the 
cooperative project can also begin commercialization of the technology for application in Russia or begin 
expansion of the technology worldwide. 

To date, numerous obstacles and difficulties have been encountered in implementing significant technology projects. 
The lack of experience in working together and the different expectations and styles of decision-making between the 
United States and FSU states have resulted in slow and sometimes uncertain initiation of work. However, there has been 
significant progress recently in implementing the phased approach and building successful projects. This approach has 
been shown to develop confidence and build trust between the parties involved since it involves constant checking along 
the way to be sure that the issues and concerns raised on both sides are satisfied. This continues until both parties agree 
that a significant project can be undertaken. 



EXPERIENCES WITH CURRENT PROJECTS 

A number of questions that had been inhibiting progress in establishing projects can be addressed early through a phased 
approach. They include: 

• How is a contact established with a Russian institute while complying with the U.S. and Russian legal 
requirements? 

• Can the United States verify the credentials of the people working on the contract? 

• Is there a method of ensuring an acceptable technical product? 

• Is there a procedure for ensuring the appropriate utilization of U. S. research funds? 

• Can the United States satisfy Russian concerns about protecting intellectual property? 

Table II summarizes the projects that have been initiated or concluded to date. They are used to illustrate how some of 
the problems encountered were overcome. The first of the projects listed in the table has already led to a significant 
experimental research program in which Russian radiochemical separations technology is being evaluated for application 
to USDOE high-level waste management. In April 1994 a group of Russian scientists participated in experiments at the 
Idaho Chemical Processing Plant (Idaho National Engineering Laboratory) to evaluate the cobalt dicarbollide technology 
for treatment of high-level wastes. The status of this project is described elsewhere [4]. 

Table II. A Selection of Typical Technology Evaluation Projects in Russia 

PROJECT TITLE INSTITUTE WORK STATEMENT 

Radiochemical Separations 
Technology 

V. G. Khlopin Radium Institute Evaluation of Russian chlorinated 
cobalt dicarbollide technology for 
advanced separation of high-level 
waste 

Groundwater Decontamination 
Technologies 

Institute of Physical Chemistry Evaluation of Russian technology 
for decontamination of aqueous 
LLW solutions 

Environmental Monitoring 
Technologies 

V. G. Kholpin Radium Institute Evaluation of laser evaporation 
technique for preparing 
environmental samples 

Plasma Furnace Vitrification 
Technology 

MAYAK Production Association, 
Institute of Chemical Technology 

Evaluation of Russian technology to 
support an experimental research 
program for plasma torch 
vitrification of contained TRU 
wastes 

Intellectual Property. The issue of protecting intellectual property illustrates some of the difficulties that arise because of 
the lack of a common base of experience. From the outset on all the projects there has been a desire on both sides to 



honor the proprietary interests of the other. However, it was difficult to describe this commitment in legal language. 
There were different perceptions about the scope of "intellectual property." The Russian perception tended to link die 
protection of intellectual property to obtaining U.S. patents for the Russian technologies, while the U.S. perception 
tended to frame the protection of intellectual property in the form of an assurance that Russian proprietary interests 
would be protected. In fact a separate agreement was developed which linked the protection of intellectual property 
back to the agreement for cooperation in environmental remediation and waste management research and development. 

From the practical standpoint of developing projects, the legal basis for protecting proprietary data already existed in the 
terms and conditions of federal procurement practices regarding the protection of proprietary data. The U.S. position 
was that the provisions for limited and unlimited technical data rights adequately protected the proprietary interests of 
both U.S. commercial companies and Russian institutes and enterprises. These provisions also have been successfully 
tested in the courts. 

All of the projects to date have incorporated provisions incorporated for limited technical data rights, which means that 
the USDOE will be able to use portions of proprietary information presented in the course of the project only on the 
current project. Under these provisions, both parties have unlimited rights to new development performed during the 
work on the projects. This was consistent with the objectives of the agreement for protection of intellectual property. 

Project Management The experience in managing these existing projects on a day-to-day basis has been good. There has 
been a free exchange of appropriate technical information between U.S. and Russian scientists working togedier on these 
projects. Close communication with the Russian subcontractors has been achieved through electronic mail with 
participating institutes. With electronic mail, the 8- to 11-hour time difference between the United States and Russia 
sometimes even becomes an advantage, with answers to questions posed at the end of one business day being received 
by the morning of the next day. 

Russian institutes have readily complied with reporting requirements for invoices. In most respects there is little 
difference between working with the Russian enterprises and working with a U.S. firm. There are some special 
requirements for transferring funds to Russian enterprises, which must be done through a bank that has established ties 
with a bank in the United States. Some difficulties in confirming fund transfers have been solved by tracking each fund 
transfer closely and insisting that supplier accounts be credited immediately. There has been good experience with 
deliverables. The Russian institutes are very conscientious about meeting schedules to which they have agreed. The 
quality of work has been excellent, and the deliverables are in English. 

Although the funding of the projects is modest, the level of effort is more significant than an equivalent project in the 
United States, owing to the lower scale of Russian salaries. The projects have been given the management attention 
justified by the level of effort rather than the total cost. With a number of projects under way, it is efficient to visit the 
institutes regularly to reinforce the importance of this component of the USDOE technology development program for 
environmental restoration. 

Evaluation in the United States. The ultimate test of cooperative projects is the successful use of the imported 
technology in the United States. Consequently, efforts are made during all phases of the projects to establish close ties 
with technology users within the DOE. In the Radiochemical Separations Technology project, these ties have been 
made with the Hanford and Idaho sites. Experts from throughout the United States have been involved in evaluating the 
potential application of the technology as this project has progressed. 

Technology Transfer and Commercialization. After relevant technologies have been matched with the appropriate areas 
or sites, the next phase will be the transfer of the technology over possibly several years. The Russian companies 
holding rights to the results of the project will be able to begin commercialization and application of this technology in 
Russia and benefit from the cooperative projects. This also allows development of markets in Russia and throughout the 
world in which this technology can be applied. 



CONCLUSIONS 

Today we have an historic opportunity to use the science and technology developed during the Cold War to help improve 
the quality of the environment in the United States, Russia, and the other states of the FSU. Numerous programs are 
being pursued in government and private sectors in the United States to develop cooperative projects in many technical 
areas, and the development of environmental technology is a primary objective for such projects. A successful approach 
to developing environmental technology has been established within the USDOE's ER/WM Program and has resulted in 
the initiation of several international projects. The use of small-scale pilot projects leading to larger direct contracts has 
been shown to be effective in resolving many of the issues associated with such projects and contracts. 

Pilot projects can be used to bring scientists and engineers together to develop cooperative programs before there is a 
significant funding commitment. Some early measures can be taken to ensure the protection of intellectual property and 
patents. Contract language that could be misunderstood can be discussed before large commitments are made, and 
differences in legal interpretations can be addressed early in project development. There is time to simplify contractual 
language and ensure correct interpretation of provisions and procedures. One-on-one and face-to-face interactions 
during a pilot project permit planning for improved communication and establishing links using e-mail, fax, and/or 
letters to exchange information on status, to resolve problems, and to provide appropriate and timely decisions. 

Current plans provide for expanding cooperative efforts into a broader range of projects to develop and apply Russian 
environmental technology to USDOE problems and to further enhance U. S. competitiveness. 
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