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ABSTRACT

An important part of technology exchange between the U.S. and the former Soviet Union is the
identification and implementation of cooperative projects that benefit both Russia and the United
States. The U.S. Department of Energy and its laboratories have established an approach to
identify potential technologies that can contribute to solving U.S. environmental problems and
to establish projects for enhancing technology development. This approach consists of screening
technologies for U.S. applications, conducting small-scale pilot projects with Russian scientists
to evaluate the validity of mechanisms for larger projects, helping develop direct communication
between U.S. and Russian scientists who are developing these technologies, and implementing
major projects in specific technology development areas. A recent example of this approach is
the initiation of projects between the Khlopin Radium Institute and DOE through Sandia National
Laboratories and SAIC. This effort has resulted in not only enhanced technology for the U.S.
but has also provided an example for future cooperative projects.

INTRODUCTION
-b

The last five years have brought enormous changes to the world's political and social structure.
Similar changes and challenges have also affected the role of science and technology in the '_
economy and security of industrialized nations. The U.S. is faced with strong pressures to
redirect its defense programs to support national competitiveness in the global work place. The
U.S. DOE's mission includes cleaning up its nuclear weapons complex and applying its vast
scientific and technological resources to help strengthen U.S. industry.

The restructuring of the former Soviet Union (FSU) into independent states has for the first time
allowed cooperation between the U.S. and FSU--cooperation in science and technology
advancements that support the national interests of both the U.S. and of these new states. The
dramatic changes in openness and access among scientific organizations is unprecedented and
is especially conducive to such cooperation. Potential exists to allow the strong science and
technology base to make a significant impact on the Russian economy. The U.S. can support
not only the identification and maturation of technology in Russia, but also evaluate its
application to U.S. national and industrial needs.
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Governmentnor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product,or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product,process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Governmentor any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Governmentor any agency thereof.



Numerous U.S. government agencies have active programs to establish cooperative projects, as
do many U.S. private entities. However, the most effective approach to establishing cooperative
projects with Russian institutes or scientific organizations is still evolving. Lack of experience
is one factor. The Russian institutes, similarly, have not had to deal with contracting with
foreign entities or with legal requirements for establishing cooperative agreements. Issues such
as liability, contract enforcement, and intellectual property are just now being addressed by
organizations in both the U.S. and Russia. The U.S. DOE's Environmental Restoration and
Waste Management program has recently initiated cooperative projects to identify and evaluate
technology in Russia that can help the environmental cleanup activities in the U.S. The
successful completion of agreements and contracts 'to perform these projects has defined an
approach that can provide the basis for similar activities in the future.

THE APPROACH ESTABLISHING COOPERATIVE PROJECTS

The approach developed to establish cooperative projects with Russia and other FSU countries
consists of five basic steps:

1. Identification and Assessment. Initial interactions with Russian institutions begin with
exchange visits during which scientific experts evaluate topical areas for projects. These
projects, with principle contacts, are then compiled and assessed by each party.

2. Feasibility Evaluation. The next step is to place contracts between U.S. organizations and
Russian institutes for small pilot projects. Within the scope of these contracts, it is
possible to evaluate the fiscal accountability of the institutions and to assess their
capability for application to U.S. problems.

3. Major Cooperative R&D Projects. The smaller contracts lead to larger contracts. More
comprehensive projects are negotiated and put in place. These contracts provide for
intellectual property controls and for the development of prototype systems and hardware.
Since such contracts have deliverables, they operate under specific schedules.

4. Evaluation in the U.S. Technology resulting from the cooperative projects is evaluated
for application in the U.S. Larger scale evaluations are developed, many times in U.S.
facilities. At this point U.S. industry is brought more fully into the project to allow the
commercialization process to begin.

5. Technology Transfer and Commercialization. After the technology application has been
identified, technology transfer with U.S. companies can be completed and technology
made available for use across the U.S. Furthermore, Russian companies holding rights
to the results of the project can begin commercialization for this technology's application
in Russia and benefit from the results of the projects. At the same time this would allow
development of markets in Russia and throughout the world in which this technology can
be applied.



1. Identification and Assessment

Technical developments in both countries' nuclear weapons production complexes have been
historically shrouded in secrecy; it would not be surprising if both had developed different
solutions or approaches to similar problems. Since the implementation of the agreement
for cooperation in environmental remediation and waste management between the United
States and Russia, we have found Russian technology that can be potentially adapted to
satisfy U.S. technology needs. Undoubtedly, the reverse is also true. U.S. technology can
also be adapted to satisfy Russia's technology needs, but most of our experience to date has
been with the identification and evaluation of Russian technology that may be faster, better,
or cheaper for U.S. environmental restoration needs.

The DOE's ER/WM program faces enormous challenges to restore the quality of the
environmental sites throughout its system of production facilities and laboratories. The
major challenges are of cost and time requirements that are projected to exceed the
resources that might be availal-le. The right technology could help improve costs and
efficiency. Thus, a broad spectrum of U.S. technology needs has been identified (1), many
of which are shared by the U.S. environmental industry which can become more globally
competitive if these technologies were available. The following areas have been identified
as needing enhanced technologies:

- waste characterization,
- subsurface characterization,
- in situ containment,
- decontamination and decommissioning,
- mixed-waste processing,
- pollution source reduction.

2. Feasibility Evaluation

Thus far, a number of obstacles and difficulties have been encountered in implementing
significant projects. The lack of experience in working together, understanding the different
expectations and styles of decision making between the U.S. and FSU, all have resulted in
slow and sometimes uncertain starts. But recently progress has been made in developing
a process to build successful projects. The process develops confidence and builds trust on
both sides.

This step emphasizes two key elements: (a) the concept of a small pilot, or scoping, project;
and (b) the use of technology developers to evaluate the applicability of the technology. The
small pilot project concept addresses a number of questions that had been previously
inhibiting progress in establishing projects:

• How do we establish a contract with a Russian institute, complying with the
legal requirements of the U.S. and Russia?



* Can we satisfy Russian concerns about protecting intellectual property?

* How can we verify the credentials of the people working on the contract?

* How do we ensure getting a good technical product?

* Do we know how U.S.-provided research funds are being utilized?

In its simplicity, the process builds confidence, taking first a small step, then a larger step,
checking along the way that the issues and concerns on both sides are being satisfied until
both sides agree that significant projects should be carried out.

The table below summarizes the projects we have initiated or concluded.

PROJECT TITLE INSTITUTE(S) WORK STATEMENT

Radiochemical V.G. Khlopin Radium Evaluation of Russian
Separations Technology Institute chlorinated cobalt dicar-

bollide technology for
advanced separation of
high-level waste

Groundwater Institute of Physical Evaluation of Russian
Decontamination Chemistry technology for deconta-
Technologies mination of aqueous LLW

solutions

Environmental Monitoring V.G. Kholpin Radium Evaluation of laser evapo-
Technologies Institute ration technique for

environmental sample
preparation

Plasma Furnace MAYAK Production Evaluation of Russian

Vitrification Technology Association, Institute of technology to support
Chemical Technology experimental research

program for plasma torch
vitrification of contained
TRU wastes.

,,

3. Major Cooperative R&D Projects

The first of the pilot projects described above has already led to a significant experimental
research program in which the application of Russian radiochemical separations technology is
being evaluated for application to DOE's high-level waste management concerns. Later this year
a group of Russian scientists will participate in experiments at the Idaho Chemical Processing



Plant (Idaho National Engineering Laboratory) to evaluate the cobalt dicarbollide technology for
treatment of high-level wastes. A number of specific issues have been addressed in establishing
these major projects. A summary of these follows.

Intellectual Property. The issue of protecting intellectual property illustrates some of the
difficulties that arise due to the lack of a common base of experience. From the outset there was
a desire on both sides to honor the proprietary interests of the other. However couching this
COMMITMENT in legal language was difficult. There were different perceptions about the
scope of "intellectual property", with the Russian perception tending to link the protection of
intellectual property to obtaining U.S. patents for subject Russian technologies, and the U.S.
perception tending to frame the protection of intellectual property in the form of an assurance
that Russian proprietary interests would be protected. There was in fact a separate agreement
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 the Federal Procurement practices regarding
the protection of proprietary data. Our position was that the provisions for limited and unlimited
technical data rights provide adequate protection of the proprietary interests of both U.S.
commercial companies and Russian institutes and enterprises. These provisions for protection
of proprietary data in the Federal procurement practices also have been successfully tested in the
courts.

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

_Project Management. Our experience in managing these existing projects on a day-to-day
basis has been good. We have been able to maintain close communication with the Russian
subcontractors through electronic mail communications with each participating institute. We
have observed a free exchange of communication between U.S. and Russian scientists working
together in these projects. With the aid of electronic mail, the eight- to 11-hour time difference
between the U.S. 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 we find working with the Russian enterprises hardly different than working with a U.S.
firm. There are some special requirements regarding transferring funds to Russian enterprises.
This must be accomplished by a transfer of funds to a bank that has established a corresponding
bank in the U.S. S_,me difficulties in confirming fund transfers have been solved by closely
tracking each fund transfer and insisting that our suppliers' accounts are credited immediately.
We have had 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 due to the
relative size of Russian salaries. So we have treated the projects with the management attention
justified by the level of effort rather than the total cost. With a number of projects ongoing it
is efficient to visit the institutes on a regular basis which reinforces the importance we place on
this component of the U.S. DOE technology development program for environmental restoration.

4. Evaluation in the U.S.

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

5. Technology Transfer and Commercialization

After relevant technologies have been matched with the appropriate areas or sites, we expect to
move them into the technology transfer arena over the next several years. Also, as mentioned
before, Russian companies holding rights to the results of the project can begin
commercialization for this technology's application in Russia and benefit from the results of the
projects. At the same time this would allow development of markets in Russia and throughout
the world in which this technology can be applied.

CONCLUSION

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 U.S. and the states of the former
Soviet Union. Numerous programs are being pursued in government and private sectors in the
U.S. to develop cooperative projects in many technical areas. Environmental technology
development has been shown to be a primary area for such projects. A successful approach has
been established within DOE's environmental restoration and waste management program that
has resulted in the initiation of several projects. The use of small-scale pilot projects leading
to larger direct contracts has shown to be effective in resolving many of the issues associated
with projects and contracts in the new environment. Current plans provide for expanding our
efforts into a broader range of projects to develop environmental technology.
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