Impact of Temelín Nuclear Power Plant on the water quality of the Vltava River
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Abstract

The Temelín nuclear power plant is operated with capacity of 2000 MW since 2001. Quantity of the abstracted water is 2.4 m3/s and the plant discharges 600 l/s. The annual discharge of the Vltava River at the site of the waste water outflow is 50 m3/s and the ensured flow is 9.5 m3/s. The monitoring of the concentration of radioactive substances of tritium, strontium 90 and caesium 137 has been performed at both unaffected and affected sites.
The tritium has been observed since 1994 with the use of liquid scintillation counting (LSC). The strontium 90 has been observed since 1964 (with less frequency) by using radiochemical separation and standard precipitation method. Caesium 137 has been determined by gamma-spectrometry since 1993. The concentration of tritium at reference localities has been decreasing. At affected localities the tritium concentration has been increasing.
In the period 1964 – 1986 the strontium 90 concentration whose origin was in depositions after the atmospheric tests of nuclear weapons was permanently deceasing. The strontium 90 increased in 1986 after Chernobyl accident. The strontium 90 concentration has not exceeded its level after the tests of nuclear weapons. The decreasing trend of the concentration of strontium 90 after the accident in Chernobyl was similar to that after the tests of nuclear weapons. The quantities of strontium 90 discharged from the Temelín were under those in the Vltava River upstream the waste water discharged from the plant.
Similarly the caesium 137 concentration in water was decreasing. The results of the observation also detected the increase of caesium 137 concentrations after the Chernobyl accident.

The decreasing trend continues, the accident in Fukushima Daiichi has not affected the concentrations of the tritium, strontium 90 neither of the caesium 137.
Finally it can be concluded that the Temelín plant has small impact on the concentration of radioactive substances downstream of the waste water discharge with exception of tritium.
