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Abstract

The field of ENVIRONMENT is the largest of the 14 technology areas within the International
Science and Technology Center (ISTC). As of June 2000, more than 160 environmental projects have
been selected for funding; this equals about 19% of all approved ISTC projects, one of the highest of
all ISTC application areas. Provided funds total about US $55 million, 22% of the ISTC's allocated
budget. The statistics verify that ENVIRONMENT is the most active technical area in reviews and
funding in the ISTC. In general terms, this fact documents the strong interest of the financing parties
in environmental purposes and indicates their desire to support the effort in the development of
improved processes and innovative technologies for the solution of urgent environmental problems
and for their future prevention in the CIS. The content and objectives of the approved projects include
the following topics: Radioactive Waste Treatment and Disposal, Monitoring and Instrumentation,
Modeling and Risk Assessment, Remediation and Decontamination, Environmental Health and Safety,
Seismic Monitoring, and Pollution of Air and Water. The projects are devoted to nuclear and non-
nuclear environmental issues in similar proportion.

1. INTRODUCTION

The field of ENVIRONMENT (ENV) is the largest of the 14 technology areas within the
International Scientific and Technology Center (ISTC). As of September 2000, 436 ENV
project proposals related to the environment have been submitted to the ISTC Secretariat
(more than 75% of them from Russia). This amount is 16% of the received total of 2702
proposals; the amount of requested funds is allocated to more than US$120 million.

Up to GB XXIII in November 2000, 357 project proposals were considered by the financing
ISTC Parties; from this number, 187 projects were approved for funding; this equals nearby
20% of all approved ISTC projects. The ENV success ratio between funded and considered
proposals is 52%, one of the highest of all ISTC application areas. The allocated amount of
provided funds is more than US $60 million; this is 20% of the ISTC budget. These statistics
verify that ENVIRONMENT is the most active technical area in reviews and funding of ISTC
activity.

The contents and objectives of the projects involve the following topics: Radioactive Waste
Treatment and Disposal, Monitoring and Instrumentation, Modeling and Risk Assessment,
Remediation and Decontamination, Environmental Health and Safety, Seismic Monitoring,
and Pollution of Air and Water. The projects are devoted to nuclear and non-nuclear
environmental issues with similar weight.

About 138 Russian and CIS institutions are involved as project leaders or participants (see
section 4). The most active institutions submitting proposals to the ISTC have been the
following (see Table 2): VNIIEF (Arzamas-16), VNIITF (Chelyabinsk-70), VNIINM Bochvar
(Moscow), NIIIT (Pulse Techniques, Moscow), VNIPI Promtekhnolgyi. (Moscow), Khlopin
Radium Institute (Moscow), MIFI (Moscow), and NIIKHT (Moscow).
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About 400 institutes, companies, and governmental organizations from the United States, the
European Union, Norway, Japan and the Republic of Korea are participating in the projects as
collaborators.

2. OVERVIEW OF THE PROGRAM, RECIPIENTS, AND FUNDS

The International Science and Technology Center was created to redirect the expertise of
weapon scientists from Russia and other CIS countries toward civilian activities. The ISTC
finances and monitors science and technology projects with peaceful

applications and promotes scientific and technical cooperation between the CIS, Western, and
Japanese collaborators.

SUBMISSION OF ENV PROJECT PROPOSALS BY ISTC MEMBER STATES

As of September 2000, the ISTC has received 436 proposals (16% of the total 2702 submitted
to the ISTC) related to environmental problems and goals (ENV) at various stages of
development. The field of ENV, including nuclear waste management, is the biggest and one
of the most intensive activities of the ISTC. The distribution of proposals to the different
ISTC member states is shown in Table 1.

TABLE 1. NUMBER OF ENV PROJECTS SUBMITTED BY ISTC MEMBER STATES

Countries

Russia

Kazakhstan

Other

Total

Number of

projects

327

48

61

436

%

75

11

14

100.0

The figures show that institutions and organizations from Russia have provided 75% project
proposals in this application area, followed by project proposals from Kazakhstan, Belarus
and Kirgizstan. In addition, some Russian institutions are participants in a number of
proposals from other CIS members.

CIS INSTITUTIONS SUBMITTING ENV PROPOSALS

About 212 Russian and CIS institutions are involved in these proposals as leading institutes or
enterprises. The following institutions (all in Russia) have been the most active in submitting
projects in the field of environment; see Table 2.

The effort in submitting project proposals does not correspond to the success in the
acquisition of funds: VNIITF is the most active and has sent 34 ENV proposals, VNIIEF has
sent 28 proposals, VNIPI Promtekh-15 proposals, Bochvar Institute-13 proposals, however,
has received a relative high level of funds.
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APPROVED ENV PROJECTS, THEIR LOCATIONS AND FUNDING

For the consideration and discussion of ISTC activities in the field of ENV, it is necessary to
focus on those project proposals which were considered and decided on (approved or
deferred) including the XXIII. GB Meeting on November 1, 2000. This constitutes a total of
357 ENV project proposals, from which 187 (52%) projects are funded. In the field of
approved projects, Russian institutes and enterprises have the biggest share, with a total of
about 75% in the number of proposals and in financial funds.

A look at the locations of the funded institutions, where projects are underway, reveals a
disproportionate distribution within Russia. The performance in Figure 1 indicates that about
58% of the projects and 63% of the provided money is concentrated in Moscow and the
Moscow Region, Snezhinsk, and Sarov. In principle, this fact reflects the local distribution of
the military science capacity of the former SU, which was concentrated in these regions.
However, compared to the situation in 1997, there is a remarkable increase of projects and
funds, dedicated to other regions in Russia and CIS members states.

TABLE 2. PROPOSAL NUMBER AND FUNDS OF THE MOST ACTIVE INSTITUTIONS
IN ENV

#

1.

2.

3.

4.

5.

6.

7.

8.

Institute

VNIITF, Snezhinsk (Chelyabinsk-70)

VNIIEF, Sarov (Arzamas-16)

VNIPI Promtekh, Moscow

Khlopin Radium Institute, Moscow

NIIIT (Pulse Techniques), Moscow

VNIINM Bochvar, Moscow

MIFI, Moscow

NIIKhT, Moscow

Total

Number of

submitted

proposals

34

28

15

15

14

13

12

8

138

Provided

Funds,

mlns. $

4,8

3,7

1,9

1,7

1,0

3,6

1,1

1,9

19,7

Moscow, M-Region, Snezhinsk, Sarov

Other

110

77

37 Mil $

22 Mil $
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The allocated amount of funds for approved ENV projects is US $54.3 million or about 20%
of the total provided money. These numbers confirm, that the field of environment contains
the biggest share of funds; in addition, the "success ratio" of submitted (to the Parties) and
funded projects (52%) is higher than in other large application areas. In general, this fact
documents the strong interests of the financing parties in environmental purposes and may
indicate their desire to support the effort of the project proposers in the evaluation and
development of improved processes and innovative technologies for the solution of urgent
ENV problems and for their future prevention in the CIS.
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FIG 1. local distribution of funded projects.

INVOLVEMENT OF THE PARTIES

The involvement of financing ISTC Parties in funding the projects (allocated funds and
involvement in the number of projects) is presented in Tables 3 and 4:

TABLE 3. ALLOCATED FUNDS FOR ENV BY THE PARTIES

Funding Party

US

EU

Japan

Partners

Others

TOTAL

Funds, Mil $

25,5

16,8

10,6

2,9

3,3

59,3

Funds,%

43

28

18

5

6

100

This table shows that the US holds the biggest share of financial support in the ENV area,
followed by the EU and Japan.
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TABLE 4. PARTICIPATION OF THE FUNDING PARTIES IN ENV PROJECTS

Funding Party

US

EU

Japan

Partners

Others

Number of ENV Projects

101

84

27

10

32

%

54

45

14

5

17

Note: The total number of projects in this table is more than 187 and sum of percentage
is more than 100%, because several of the projects are co-funded by the parties.

COMPLETED PROJECTS IN THE FIELD OF ENVIRONMENT

About 55 ENV projects have been completed. Their final reports have been provided or
already approved. A number of projects will be continued; some most important completed
projects are as follows:

Radwaste Treatment/Disposal: Feasibility Study of technologies for accelerator based
conversion of military-Pu and long-living radwaste (0017); Disposal and long-term storage in
geological formations of solidified radwaste from military Pu production and reprocessing of
spent fuel (0059); Development of induction slag melting of radwaste (0143); Criteria of safe
long-term storage of radwaste from Pu-production (Krasnoyarsk) in rock massif (0307,
continued 0307-2); Database on various rock and soil properties as disposal sites for radwaste
(0261, cont. 0793); Elaboration of database on geological, hydrological a.o. parameters from
deep wells as a possible radwaste storage site (0262, cont.794).

Solid Waste Pollution and Control: Development of electrokinetic and chemical methods
for rehabilitation of soil and ground water contaminated by radionuclides and heavy metals
(0016); Creation of a database for ash micropheres from coal power stations in the Russian
Federation (0214).

Modeling/Risk Assessment: Development and testing of models of migration of radioactivity
in groundwater (0051); Development of scientific/methodolodic database for diagnostics and
forecast of state and risk from dumped radwaste at the bottom of Barents/Kara and Sea of
Japan(0101-2, cont.?); Development of a sophisticated database for evaluation of Radiation
Legacy in former USSR and setting priorities on remediation and prevention (0245, cont. 245-
2).

Environmental Health and Safety: Evaluation of potential health risks of public and
workers resulting from the release of toxic and radioactive substances in the Chelyabinsk Area
(0060); Biomedical and analytical aspects of chemical safety of the Biosphere (0162).

Monitoring and Instrumentation: Monitoring Krypton-85 (0002); Environmental radiation
ambient monitoring system (0085); Mobile remote sensing system based on tunable
transmitter for environmental monitoring (0240).
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NEWLY SUBMITTED PROPOSALS

Since October 2000, the number of newly submitted project proposals confirm the ongoing
involvement in the ENV-area. This activity furthermore reflects the need for real actions and
initiatives for solutions of environmental pollution problems with highest priority in Russia
and other members of the CIS.

3. DISTRIBUTION AND TOPICS OF ENVIRONMENT-RELATED PROJECTS

3.1 Project Groups according to Application Codes (Taxonomy)

The distribution of all approved/running projects, as well as the submitted proposals, within
the ENVIRONMENT categories (Taxonomy) is represented in Table 5, corresponding to the
current ISTC Application Codes:

TABLE 5. ISTC APPLICATION GROUPS ON ENVIRONMENT, PROJECT
NUMBER, AND FUNDS

Name of the group
Modelling and Risk Assessment
Monitorinq and Instrumentation
Radioactive Waste Treatment
Remediation and Decontamination]
Seismic Monitorinq
Waste Disposal ;

Solid Waste Pollution and Control
Air Pollution and Control
Environmental Health and Safety .
Water Pollution and Control ;
Other
Total

Projects |
Considered

. 52 1
85

41 ;
36
29 ;
27

10
27

_ ?3 .:
20 '
7

357

Number of
Approved,

32

40

25

19

15

17

6

14 :
_9 ;
9 :

1 ;
187

Ratio. %
ApproyJSubmit.

61,54%

47,06%

60,98%

52.78%
51.72%

62.96% [

60,00% .

51,85%

39,13%

45.00%

14,29%

52,38%

Funds (Mil
7,7

11,7

12,6

4.9
6,4

5.1

2.7

3,5

3.0

1,8

0.1

59,3

$)Funds (%;

12.90%

19,70%

21,21%

8,18%

10.73%

, 8,59%

4,56%

5,93%

5,10%

3,05%
0,06%

100,00%

3.2 Topical Application Groups, Unique Aspects of Environment-related Projects, and
Foreign Collaborators

TOPICAL APPLICATION GROUPS

The representation in Table 5 indicates the following ranking of provided funds within the
different application groups: "Monitoring and Instrumentation" and "Radioactive Waste
Treatment", each on a high funding level, together have about (40%) of the funds, followed by
projects from "Modeling and Risk Assessment" (13%), "Seismic" (11%), "Waste Disposal"
(9%), "Remediation and Contamination" (8%) which hold more than the other 40% of the
provided money. Altogether, about 80% of the funds are spent on these six application areas.

The graphical presentation of these ENV areas in finances and their relation to the project
number is given in Figure 2. This graphic also indicates considerable distinctions in the
project expenses for different application groups: Radioactive Waste Treatment and Seismic
projects have an average cost of US $500K, while the expenditure for projects on Monitoring
and Risk Assessment is only half of this amount, namely, between US $250K and $300K. One
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reason for these differences is the need for more expensive tests and hardware investments in
radioactive waste investigations. However, the ratio between nuclear and non-nuclear projects
is close to one. About 100 of the approved ENV projects are considering nuclear problems;
the remaining ones focus on other environmental issues, which confirms that the non-nuclear
area is not neglected.

40 -, L r (Mil S)

47%

n
Considered

Model. $ Risk Monit.$ Instrum. Radwaste Treat. Reined.S Seismic Monit. W aste Disposal
As. Decont.

FIG 2. Six topical application groups claim more than 80% of the provided funds in the field
of environment.

On the one hand, the obvious emphasis on these five application groups reflects the reality of
an enormous number of ecological disasters in Russia and other member states of the CIS, as
well as the requirement for their clean-up and remediation. Objective necessities, international
concern, and the demands of people, initiated and supported by public opinion, have
consolidated efforts, especially in the fields of "Monitoring and Risk Assessment" connected
to the "Treatment and Disposal" of nuclear waste. People want to know the truth about the
burden and its risks. Additional, the area of seismic events and activities in Mid-Asia and the
Transcaucasus are growing interest.

On the other hand, the high level of funds may indicate the interests and concerns of financing
Parties in the evaluation of the potential dangers resulting from radiological consequences in
the CIS (in particular, nuclear dumping sites in the Arctic Oceans including Novaya Zemlya
and the Sea of Japan, contaminated areas in Northwestern Russia and Southern Urals, nuclear
waste treatment and Pu-production facilities, disposal locations of high-grade radioactive
materials).

UNIQUE ASPECTS OF ENVIRONMENT-RELATED PROJECTS

Problems and questions about the Environment, as well as solutions in this field, are very
often complex and wide ranging. In general, they are initially determined and evaluated for
criteria other than questions of innovation or technical elaboration. In the initial stage
priorities in this area are focused not only on the development of improved or new
technologies and their commercialization. New technologies in environment are foremost the
outcome of an environmental policy, which meets ecological requirements and public
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demands. From those foundations appropriate laws and regulations for environmental clean-
up and the prevention of future pollution is usually initiated; new and improved technologies
are the tools to fulfill these requirements. For these reasons-public interest and the demands of
a civilized community-the provision of public money is and will be needed and justified in
order to facilitate the first steps toward a better environment.

This overview of the ENV-projects submitted to and funded by the ISTC reflects of the above
mentioned facts: many project proposals in the field of environment have non-commercial
objectives , which means, not all of them can be commercialized directly as technical devices
and utensils or components of equipment. A rough evaluation shows that more than 50% of
the approved ISTC projects are concerned with monitoring, remediation and risk assessment.
Most of them focus on local conditions where the projects are being carried out. It is rational
to expect that their original results will not be "bestsellers" on the world's commercial market.
Usually, public funds will be needed for such projects. Nevertheless, these investigations are
necessary and often urgent in order to prevent danger and risks to human health and life and to
raise public awareness. Furthermore, these projects may serve as the scientific basis for future
environmental activities, such as clean-up, decontamination, etc. at other locations.

However, successful results of the remaining ENV-projects may be directly applicable for
commercialization. The acquisition of interest and money from private investors (partners) for
such projects is more realistic. The outcome of these projects will be improved know-how
and/or prototypes of hardware devices, which can be offered on the world market in
competition with other innovative product samples. Such innovations will make a real
contribution to the development of tools and instruments for solving current environmental
problems and the prevention of new ones in the future.

FOREIGN COLLABORATORS

The significance of ISTC-environmental activity is also represented by the number, the origin
and distribution of the foreign collaborators. Altogether, more than 400 companies, institutes
and governmental organizations are involved in ISTC-funded projects. The number
collaborators from different countries is as follows:

— collaborators from the US (primarily National Laboratories involved)

— collaborators from member states of the EU

— from Japan, 8 from Norway and Korea.

In the US, the most active participants are Lawrence Livermore NL (involved in 29 projects),
Sandia NL (19 projects) and Los Alamos NL (23 projects). Their engagement is focused on
projects dealing with nuclear waste treatment and disposal, risk assessment, remediation and
decontamination, and environmental health and safety.

In the EU, the most active collaborators are British Nuclear Fuels LTD (involved in 21
projects), CEA (France, 18 projects), Forschungszentrum Karlsruhe Technik und Umwelt
(Germany, 10 projects), FZ Research Center Rossendorf (Germany, 5 projects) and the SGN
Societe Generate pour les Techniques Nouvelles (France, 5 projects). The projects'
application areas correspond to the US-collaborators' main interests.
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Leading collaborators from Japan are the Radwaste Management Center (9 projects), PNC-
Power Reactor and Nuclear Fuel Development Co. (6 projects involved) and the Japan
Nuclear Cycle Development Institute (3 projects); their participation is focused on projects
concerning nuclear waste, monitoring, and environmental health and safety.

It is remarkable, that funding of a project by a party does not depend unconditionally on the
involvement of a collaborator from the same party. In a number of projects, collaboration is
established with representatives from other countries than the funding parties. This
arrangement is highly appreciated, because it widens the chances for the integration of former
weapon scientists of the CIS into the international community.

In fact, in most cases, the quality of collaboration within the framework of ISTC-projects is
effective and successful. Moreover, among the established ENV-collaborators, there are a
number of candidates for future cooperation within the framework of the ISTC Partner
Program. Ten ENV Partner Projects are already underway.

4. CONCLUSIONS AND RECOMMENDATIONS

The Submission of new ENV-Project Proposals is ongoing.

Also in the field of Environment, the Matching of the Process of Demand, Supply and
Implementation of improved and competitive technologies is crucial for the success of the
entire action.

What is the role of the ISTC?

• Support of and assistance to innovation in ENV-technologies and processing (on the
basis of general ISTC objectives).

• Back up and training of CIS-WMD-experts to present/offer their project results to the
international community.

• Fostering collaboration and partnership with Western and Asian institutions for
access to markets and commercialization.

What is the Result, which can be expected: Sustainable Conversion .

What is the Status of ENV in the ISTC now?

• ENVIRONMENT-the largest ISTC application area-most projects and most funds.

• All funding Parties strongly involved-funds and collaborators.

• Funds concentrated on Monitoring, Risk Assessment, Remediation and Radwaste
issues.

• Partnership in ENV still at a low level (~5%).

• The ISTC has provided a considerable number of new and improved technologies,
analyses and databases on ENV issues-a promising and reliable basis for future
actions.
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What is the need for the future?

• Emphazising technology orientated projects, developing devices, prototypes and
improved ENV processes for broad applications.

• CIS institutions must find, with competitive products, access to the world markets, if
desired preferably supported by collaborators and partners.

• Real clean-ups, decontamination and rehabilitation in the CIS should be established
on the basis of Monitoring and Risk Assessment results already achieved, and
initiated and fostered through Technical Assistance Programs, such as TACIS (EU)
and similar bilateral actions with the United States (IPP, CTR etc.), Japan and other
Parties.

• From these actions, the provision of public budgets (from the federal and local
governments and regions) and private investment may initiated.
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