Radiochemical contamination of the environment around phosphogypsum stockpile in Wiślinka
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The phosphogypsum stockpile in Wiślinka (northern Poland) was closed in 2010 and covered with
sewage sludge in order to immobilize phosphogypsum. Even though there is still high probability that
stockpile could be extremely important from the environmental point of view. Sixteen million tons of
stored phosphogypsum is located between Dead Vistula (Martwa Wisła) river and crop fields. The
aim of this research was to analyze the concentration activities of radionuclides 210Po, 210Pb, 234U,
235U, 238U in samples of water, surface soils and common nettle (Urtica dioica) collected at the area
of phosphogypsum stockpile and then to determine the degree of radiochemical contamination in
individual components of the environment. Additionally, the values of 210Po/210Pb, 234U/238U and
235U/238U activity ratios were calculated what helped to identify the sources of these
radioisotopes. In the analyzed plants the bioconcentration (BCF) and translocation factors (TF) were
calculated for specified radionuclides. The results for surface soils were analyzed statistically what
allowed separating the samples with similar activity concentrations of 210Po, 210Pb, 234U, 235U,
238U. Using natural neighbor interpolation method we developed dispersion maps for 210Po, 210Pb,
234U, 235U and 238U concentrations around phosphogypsum stockpile. This allowed defining
radiological contamination zones around the stack in Wiślinka. In addition, we checked the possibility
of using common nettle (Urtica dioica) as a bioindicator of environmental contamination with
polonium 210Po, 210Pb lead and uranium 234U and 238U.
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