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V.V. Lopatin, N.F.Lobanov, V.I.Mankin, V.P.Karamushka, V.V.Ostroborodov
VNIPIP Promtechnology, Minatom, Russia

The report presents the results of the preliminary safety evaluation of radioactive waste burial
at the experimental plant located on Novaya Zemlya archipelago.
The following questions were considered:
• main provisions in the conception of radioactive waste burial in permafrost rocks.
• mining , geological and geocryological conditions at the experimental works' operating site.
• main properties of solid and solidified radioactive wastes.
• main parameters of the experimental works.
• , preliminary evaluation of safety.

The main principle of ensuring environmental safety during radioactive waste burial in
permafrost areas is formulated as follows: "If the effective capacity of a repository (storage
facility) is located within the limits of the cryolitozone continuous by area and depth, and if it is
isolated from the natural taliks, the waters inside and under permafrost with ground water
discharge, and if the depth of the burial place is sufficient to avoid the impact of seasonal
through thawing and the geological processes typical for permafrost rocks, then the only
necessary and sufficient condition for prevention of radionuclide release beyond the boundaries
of the repository (storage facility) during the entire period of possible hazardous impact from
the buried radioactive wastes, shall be the excess of engineering barrier serviceability period
over the period of natural restoration of isolating properties of the permafrost massif around
the storage facility, disturbed in the process of repository (storage) construction and (or)
affected by heat release from the radioactive wastes inside the storage facility."
The most important characteristics of the permafrost massif geocryology include:
• distribution by area and depth;
• structure and hydro-geological conditions;
• type of frost penetration (freezing);
• thermodynamic state;
• • composition and ice content.

The main requirements to geocryologic characteristics of the rock massif capacity intended for
radioactive waste burial in permafrost zone, are given. The main seasonal mining-geological
and geocryological conditions in the area of location of the experimental works are analyzed.
From the point of view of geological and structural conditions, the area is situated within the
limits of the southern Novozemelsky anticlinorium composed of the Silurian, Devonian and
carboniferous rocks of the Paleozoic group. By lithological composition, it is mainly limestone
and dolomite, showing in rock sequence the layers, benches and horizons of clay shales,
aleurolites, conglomerates and magmatic rocks covered with a thin Quaternary sedimentary
mantle on the surface.
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From geocryological point of view, the area of operations is characterized by the following
features:
• confluent continuous permafrost layer, no less than 300 m thick.
• seasonal thawing depth- from 0.5- to 2.0 m.
• ' annual zero temperature variations are 10-15 m by the depth, mean annual temperature of

the rocks is -4.5 - 5.0 C.

The main parameters of the experimental works are given.
The plant is defined as an independent enterprise supplied with all the required services for
industrial and communal/living purposes.

The main operating characteristics of the experimental works are:
• only solid and solidified radioactive wastes are accepted;
• the total volume of radioactive waste burial for the last 15 years is 50,000 m3 plus possible

allocation of the total of 100,000 cu.m of RW;
• annual capacity - 2,000 m3 of radioactive wastes within the first 5 years of operation, m3-

within the next few years;
• the works on radioactive waste burial are carried out from May to October, in three shifts'

mode of operation;
• maximal quantity of main operating and auxiliary personnel- 200 persons.

The following types of repositories are possible:
• , deepened trenches-repositories;
• vertical shafts- repositories;
• burials on the basis of former mine openings of the gallery (adit) type.

The following stages in radioactive waste management have been examined as a preliminary
safety evaluation:
• transportation of RW to Novaya Zemlya by sea;
• on-shore transportation/loading operations with RW on Novaya Zemlya archipelago;
• conservation of repository.

In normal operation no hazard for the environment exists.
As an example of a dangerous accident during transportation of RW by sea is the case when
the vessel carrying radioactive waste packages sinks. Two scenarios are discussed:
• free access of sea water to RW (i.e. the vessel sinks, its compartments together with

containers are destroyed, the containers with RW are destroyed);
• difficult access of sea water to RW (i.e. the vessel sunk, the compartments and containers

were destroyed, the containers with radioactive wastes lost leakproofhess (were
depressurized).

Iri preliminary safety evaluation at the stage of conservation of the repositories the following
hypothetic scenarios were discussed:
• fall of a celestial body/ flying object in the area of radioactive waste burial,
• earthquake with catastrophic consequences,
• global climate warming in the Arctic area.
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As a whole, the realization of the project of radioactive waste burial in permafrost rocks at the
experimental works on Novaya Zemlya archipelago is not considered as a factor of potential
hazardous impact on the health of personnel and population.
The preliminary safety evaluations, though fragmentary by character, still cover all the
necessary stages in radioactive waste management for their underground isolation (burial) at
the experimental works. The preliminary safety evaluations of radioactive waste burial at the
experimental works were carried out mostly on the basis of the determinist analysis.
In the design of the experimental works a comprehensive safety evaluation would be required,
including the evaluation on the basis of the probability analysis. In this case main attention
should be paid to safety evaluation in transportation of RW by sea and in conservation of the
repository (taking into account the probability evaluation of possible climate changes in the
area of Novaya Zemlya archipelago).
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