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Abstract

The nuclear industry in Russia and other states of the former USSR contents the whole
nuclear fuel cycle - Uranium mining, fuel element production, nuclear power and research
reactors, nuclear powered ships and reprocessing of nuclear fuel. High amounts of
radioactive waste are already disposed at the sites of these industrial centers and further
radioactive waste is arising in production, reprocessing and decommissioning processes.
Spent fuel elements are reprocessed or stored onsite. Solid and liquid wastes are disposed
near surface at the sites of nuclear power plants, radiochemical plants, "Radon"- and other
sites. High volumes of high-, medium- and low-level liquid waste with high radioactivity
has been injected into deep geologic formations at the sites of radiochemical plants. In
Russia perspective all spent fuel elements shall be reprocessed and dry storage facilities are
planned for long term storage until reprocessing. Repositories for solid waste are foreseen
in deep geological formations (e.g. salt, granite) at several sites.

1. NUCLEAR INDUSTRY

There is a broad international co-operation in the field of the research and development for
the disposal of radioactive wastes. The states of the former East Bloc, however, had shut
themselves off from this co-operation to a very large extent. In particular, this refers to the
complete information on their own research activities and results. The R&D results that
were subject to utmost secrecy in the past became accessible after the breakdown of the
political structures in the former East Bloc.

The economic structure in the countries of the former Soviet Union was strictly centralized
up to its breakdown. More than 80% both of the industrial and also of the research
capacities are situated in the extended area Moscow / St. Peterburg. This has determined
essentially also the structure of power generation and of radionuclide utilization so, that
more than 85% of the waste arising of the nuclear power plants and the radionuclide
application of all CIS states is still arising in Russia also after the breakdown of the Soviet
Union.

The arising of radioactive wastes from the uranium ore mining and fuel element production
is spread over Russia, Ukraine, Kazakhstan and Tadshikistan on the whole. Moreover, also
contracts between Russia and non-CIS states with Russian-type reactors exist obviously in
which it is provided that Russia takes back spent fuel elements as valuable material without
returning the wastes to these countries.
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Therefore, potential or existing final repositories respectively, are closely connected with
the producers of radioactive wastes. In the CIS states these are the sectors:

(a) Nuclear power plants in Russia, Ukraine, Lithuania, Kazakhstan and Armenia
(b) Fuel supply (uranium ore mining, conditioning, fuel and fuel element production),
(c) Fuel reprocessing and disposal (production association (PV) "Mayak", Chelyabinsk),
(d) Application and production of radionuclides,
(e) Nuclear-powered ships (civilians and military range),
(f) Test areas for nuclear weapons and locations of industrially used nuclear explosions.

TABLE 1: SURVEY ON THE NUCLEAR INDUSTRY IN THE FORMER USSR

Possession of nuclear weapons

Production of nuclear weapons,
%

Civilians fleet, ships with
nuclear plants, %

Reactors

Number

Power, GW

Research reactors

Uranium mining and
reconditioning, %

Conditioning of uranium, %

Production of UO2-pellets, %

Production of fuel elements, %

Recondition of spent fuel
elements, %

Treatment of highly radioactive
wastes, %

Russia

+

100

100

29

21.24

27

40

100

20

100

100

100

Ukraine

+

-

-

14

12.82

2

20

_

_

-

-

Belo-
russia

+

-

-

-

1

-

_

-

-

Kazakh-
stan

+

-

-

1

0.08

4

10

80

_

-

-

Central
Asia

_

-

-

-

1

30

_

_

-

-

Trans-
kaukasus

_

-

-

2

0.8

1

-

_

_

-

-

Baltic
states

_

-

-

2

2.5

1

-

_

-

-

+ existing - not existing

2. STORAGE AND DISPOSAL OF RADIOACTIVE WASTE

The locations of nuclear power plants are simultaneously the final repository sites (near-
surface) for low and medium active operational wastes (including short-lived wastes of high
specific activity). Fuel elements from the nuclear power plants of the type WWER are fed
to the reprocessing after interim storage at the location of the nuclear power plant. Spent
fuel from WWER-440- and from research reactors is reprocessed in the reprocessing plant
RT (production association "Mayak", Chelyabinsk). In Russia perspective all spent fuel
elements shall be reprocessed (concept of closed fuel cycle) and dry storage facilities are
planned for long term storage until reprocessing
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But at present no reprocessing is possible for spent fuel elements of the RMBK reactors.
The way of disposal (final repository)or reprocessing is not yet clear. They are interim
stored at the location of arising or partly in the reprocessing plants respectively.

In Russia, wastes from the application and production of radionuclides have been collected,
conditioned and interim or finally disposed, respectively (near-surface storage) by the works
of the group "RADON" (with altogether 35 interim repositories).

The wastes from the uranium ore mining were and are deposited on waste dumps and in
sedimentation pits at the location of the works.
The interim and final disposal of medium and highly radioactive wastes from the
reprocessing is partly realized in the underground (injection into permeable layers) and
above ground (tanks, but also open basins covered with clay).

Thus, in the successor states of the USSR approximately 1,000 interim and final repository
sites for radioactive wastes exist in the areas of nuclear plants as well as of the application
and production of radionuclides. Summing up it can be stated that at present the final
disposal of mainly short-lived operational wastes from nuclear power plants (with partly
high radioactivity) is essentially made near-surface at the location of arising.

To an increasing extent a high value is set on the dimensioning of engineered safety barriers
in the sense of the multi-barrier concept.

TABLE 2: SURVEY ON INTERIM-STORED AND DISPOSED RADIOACTIVE
WASTES

Kind of waste

Spent nuclear fuel

Solid and liquid wastes

Quantity

7,0001

1,0001

465 t

38 t

3.5xl04m3

3.3xl04m3

4.0xl08 m3

1.0xl08m3

2.0xl05 m3

3.8xl05m3

Activity, Bq

1.4xlO20

1.9xlO19

3.9xl018

1.2xlO18

2.8xlO19

8.1xlO14

2.6xlO19

6.8xlO15

7.4xlO16

1.7xlO15

Location of storage

Nuclear power plants

BCK (RT2)

PA "Mayak" (RT)

Naval bases, research reactors

PA "Mayak" (RT)

Naval bases

Radiochemical plants

Waste dumps, sedimentation
pits of the uranium mining and
conditioning

"RADON "-sites

Nuclear power plants
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The previous disposal of liquid long-lived radioactive wastes in geological formations, the
numerous underground nuclear explosions and the sending of nuclear-powered ships to the
bottom of the Arctic Ocean were hitherto the only applied methods to dispose highly active
wastes.

Since 1960 about 50,000,000 m3 liquid waste with an activity of about 3xl019 Bq were
injected into deep porous layers at the sites Tomsk-7, Krasnoyarsk-26 and Dimitrovgrad.
In 1965 till 1988 in the republics of the former USSR 128 underground explosions at 115
sites with industrial and geological objectives were carried out.

Other quality standards compared with the international level, partly higher limit values
with regard to radiation protection, a bad material-technical basis and the strict secrecy had
and have effects on the realization of the disposal ways and the "Safety culture" at the
operation of nuclear power plants.

3. DISPOSAL PROJECTS

Final repositories that will meet international standards are being in the planning phase.
Consequently, a large share of the planned regional final repositories may be associated
with the nuclear power plant locations and also with all large industrial areas, with all
locations of uranium production, fuel element production and regeneration as well as with
naval bases and test areas for nuclear weapons.

In future, it is intended to use a decommissioned uranium mine and to realize
reconnaissance of final repository sites in clay, salt and crystalline rock formations. There
are concepts for the erection of such final repositories of different development stage.
Advanced concepts concern for instance projects at Novaya Semlya (permafrost region) and
in the region near St. Peterburg (clay).

In connection with the safe disposal of radioactive wastes with long-lived radionuclides, the
following projects are partly practically and partly theoretically realized with very different
depth of treatment:

(a) Fractionation in short-lived wastes, fission products and transplutonium elements with a
multi-barrier concept of interim and final disposal that is matched to the kind of wastes,

(b) Utilization of the existing caverns from nuclear explosions with the objective of
industrial use for final disposal in deep underground (salt, solid rocks),

(c) Transmutation of long-lived radionuclides (with half-life > 100,000 years),
(d) Final repositories in the interior of earth,
(e) Disposal in the outer space.
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