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The nuclear installation at Mayak was built in 1948 and was the first installation in the former
Sovjet Union to produce plutonium for use in nuclear weapons. Lack of technology and methods of
treating large amount of radioactive waste led to releases of radionuclides directly into the open river
system in the early years resulting in severe increase in radiation doses to the inhabitants along the
river. To prevent further contamination of the river system a small natural pond (Lake Karachay) was
used as repository in 1951, and two dams were built in the upper parts of the Techa River in 1956 and
1963. Two of the most serious accidents with nuclear material have occurred in Mayak. A waste tank
exploded in 1957 resulting in severe contamination by radioactive material. A total of 20 villages and
more than 10.000 people were evacuated. In April 1967 parts of Lake Karachay dried out and
radioactive sediments were released with the wind covering a distance reaching up to 50-70
kilometres from Mayak.

The accumulated radioactive contamination at different locations in the vicinity of Mayak is
listed in Table I. The data presents levels of contamination from the long-lived radionuclides cesium-
137 and strontium-90.

TABLE I. ACTIVITY LEVELS IN THE ENVIRONMENT AT MAYAK, 1998 LEVELS (BASED ON [1]).

Localisation Cs-137 + Sr-90 (PBq)
Lake Karachay 3900
Reservoir 17 66
EURT, Kyshtym-accident in 1957 0.72
Areas contaminated by the Karachay-accident in 1967 0.006
Reservoir No. 2,3,4,10,11 9.2
Asanov Swamp 0.22

Studies of mobility of radionuclides in environmental samples at Mayak show that strontium-
90 is the most mobile of the relevant radionuclides and hence can be transported by river water.
Cesium-137, although less mobile, can also be transported over large distances. The main source of
river contamination today is the remobilization of strontium-90 from the boggy area at the upper
reaches of Techa River (Asanov Swamp). Regular Russian monitoring programmes show that levels
of strontium-90 leaving the swamp are three times higher than levels entering the swamp. The net
outflow from the Swamp is now estimated to 2-3% of the 37 TBq of strontium-90 located in the
swamp, 1992 levels [1].
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The strontium-90 entering the Asanov Swamp mainly originates from leakage of contaminated
water from Reservoirs 10 and 11 into the bypass channels. Some activity also enters the upper Techa
through the bed of dam 11, however this source do contribute minor to the total flux of strontium-90.
The contaminated groundwater in the vicinity of Lake Karachay has not yet resulted in increased
levels in the nearby River Mishelyak which forms the upper part of the right bank channel.

Activity levels in groundwater collected from bore holes 3-4 km south of Lake Karachay
showed large levels of strontium-90 and cobalt-60 with a maximum of 8800 Bq/1 and 4200 Bq/1
respectively [1]. The maximum concentration of strontium-90 in water was in the order of 0.01 % of
the concentration in Lake Karachay. Cesium-137 were only found in low concentrations (maximum in
the order of 10"6 % of the concentration in Lake Karachay) indicating that this radionuclide is much
less mobile than strontium and cobalt. The contamination of the groundwater has increased
significantly in the last decades [2]. Studies shows that effective remediation actions to reduce the
water infiltration from Lake Karachay must be worked out within a maximum time period of 30-50
years.

Due to the amount of radioactive waste accumulated, Lake Karachay possess the largest
potential for contamination of the river system. This may occur as a result of infiltration from
contaminated groundwater, but also through surface runoff. Surface runoff may occur if contaminated
water is spread due to natural catastrophes like thunderstorms or earth quake. However, such scenario
will also be followed by severe local contamination. A future scenario may also be spreading of
contaminated sediments from Lake Karachay if the lake dries out repeating the 1967 accident.

The water level in Reservoir 11 has increased steadily the last two decades resulting in
concern for contaminated water leaving the top of the dam. An even more severe accident occur if the
dam itself should break e.g. as a consequence of terrorist attack or earth quakes.

Increased resuspension of radionuclides, especially strontium-90, may occur from the Asanov
Swamp during periods of flooding. Studies of binding properties of strontium-90 in water logged soils
in the swamp showed that about 5% could be easily extracted with water and about 60% was
extracted by NJLAc [1]. Hence, a large amount of strontium-90 present in the water logged soils may
easily be transported with river water.

Accidents at technological storage tanks for liquid radioactive waste may lead to releases of
radionuclides to the air. Such scenario may lead to sever contamination of the affected area.

Mayak PA are controlling the environmental contamination in the area and are putting large
efforts into minimising the risk for accidental scenarios.
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