RADIOISOTOPESIN THE BOTTOM SEDIMENTSOF SELECTED ANTHROPOGENIC LIMNETIC
ECOSYSTEMSON THE UPPER SILESIA REGION

Summary
There have been presented the results of researtie oadioisotopes contamination degree of bottedinsents
in chosen anthropogenic water reservoirs of thedd@ilesia Industrial District.

In bottom sediments of reservoirs: Dziev Mate, Dzietno Dwe, Plawniowice, Kanat Gliwicki,
Paprocany and Rybnik, the contents of radioisotafesanium®®U (**Bi, 3*Th, 2°°At, #**Ra), thorium®*Th
(**®Ac, 2%Bi, YPb,?°®T11), potassiunfK, and cesiunt*’Cs were determined.

Gamma radiation measurements were carried outidghlyhsensitive gamma radiation spectrometry
technique with semiconductor detector type HPGee Thncentrations of gamma-radioactive radioisotopes
included in the researched samples were in theerahgnergy from 100 keV for 3 MeV. The concentmatof
radioisotopes detected in the bottom sediments lesmpas obtained by its comparison with radioactive
standard of soil of atomic agency in Vienna, ty@@I1S375 (IAEA). The numeric analysis was performed gsin
IAEA software — program GANNAS, and own algorithrfte determination of average concentration of
individual radioactive series. The research reswise compared with the concentrations of heavy Ineta
determined earlier.

In bottom sediments of Dziaro Mate reservoir, thK concentration was in the range from 192 Bg/kg
to 455 Bg/kg, the average being 356 Bg/kg. The aumagon of cesiunt®’Cs ranged from 0.8 to 33 Bg/kg, the
average 24.4 Bg/kg. The concentrations of urarfitih progeny radioisotopes were in the range from 15.7
58.2 Bg/kg, the average 44.5 Bg/kg. The thoriuniaiadtopes concentration ranged from 8.5 to 29.&&cdahe
average 24 Bqg/kg.

In bottom sediments of Dziero Duze reservoir, the potassiutiK concentration was in the range from
336 to 534 Bqg/kg, the average 449 Bg/kg. The camnations of cesium®’Cs ranged from 10.1 to 66 Bg/kg, the
average 26.9 Bg/kg. The uranium progeny conceatratinged from 67.4 to 184.0 Bg/kg, the average5126
Bg/kg. The concentrations of thorium progeny raditipes ranged from 29.0 to 109.0 Bg/kg, the avebag@
Bag/kg.

In bottom sediments of Plawniowice reservoir, passiun’K concentration ranged from 200.7 to
434.6 Bo/kg, the average 347 Bg/kg. The cesttiis concentration ranged from 14.2 to 280.6 Bg/ke, t
average 204.7 Bg/kg. The concentrations of uraneyeny ranged from 29.3 to 210.6 Bg/kg, the awerag
144.5 Bqg/kg. The thorium progeny concentrationgegifrom 21.7 to 122.6 Bg/kg, the average 67.3 &g/k

In bottom sediments of Kanat Gliwicki, the potassi‘® concentrations ranged from 123 to 518
Ba/kg, the average 323.4 Bg/kg. The cesitif@s concentrations ranged from 0.58 to 25.7 Bgfkg,average
8.7 Bg/kg. The concentrations of the uranium prggamged from 5.7 do 105.5 Bg/kg, the average B4/g.
The concentrations of the thorium progeny rangechf2o7 to 75.2 Bg/kg, the average 44.0 Bg/kg.

In bottom sediments of Paprocany reservoir, thagsium’® ranged from 176.2 to 359.6 Bg/kg, the
average 236.8 Bg/kg. The cesidffiCs concentration ranged from 4.2 to 138.6 Bq/kg,aherage 25.3 Bg/kg.
The concentrations of uranium progeny ranged fronb ltb 48.8 Bq/kg, the average 21.5 Bg/kg. The
concentrations of thorium progeny ranged from 16.84.4 Bg/kg, the average 19.8 Bg/kg.

In bottom sediments of Rybnik reservoir, the psitas “°K concentrations ranged from 192 to 470.6



Ba/kg, the average 315.9 Bg/kg. The cesitif@s concentrations ranged from 3.1 to 104.7 Bqgfkg,average
52.5 Bg/kg. The uranium progeny concentrations ednfgom 6.8 to 68.1 Bg/kg, the average 42.3 Bgike
thorium progeny concentrations ranged from 7.26.6 Bq/kg, the average 33.7 Bg/kg.

The concentrations of radioactive isotopes, inclgdiesium™’Cs, natural isotope of potassiffiK,
uranium?*®J and thorium progeny, in muscle tissue of fish smell and constitute about 0.1% of the value
determined for bottom sediments.

It is interesting to note that in zooplankton bams Copepoda) samples of Dzieno Duze reservoir the
presence of cesium has not been reported. It itwmating that in the same samples considerableertrations
of heavy metals, particularly lead, were detectieithdicates discrepancies in bioavailability ohg metals and
cesium**'Cs which may result from hydrochemical agents, iancbnsequence affect the process of pollutants
accumulation in zooplankton organisms. A correfati@tween radioisotopes concentrations and orgaatter
in bottom sediments indicate the important rol®iofnass, particularly zooplankton organisms, ingrexess of
transport of radioisotopes from water to bottomirsedts.

A dependence of radioisotopes and heavy metalsectrations in bottom sediments of all researched
reservoirs has been stated. A strong dependenmgyanfic matter content in bottom reservoirs onaiadtopes
concentrations was also noted.

Despite discrepancies among individual reseniairaorphometry, hydrological conditions, catchment
area and its development, a regularity can be embticthe highest concentrations of radioisotopesiroin the
deepest parts of reservoirs. In bottom sedimenBaniowice reservoir the concentration of cestdi@s was
eight times higher than that of Dziep Duze reservoir, although Ptawniowice reservoir is satgd to much
lower anthropopresion. The research results arsistemt with local small pollutants spots being tlsult of
Chernobyl disaster.

Correlation analysis of isotopes concentrationth yperformed earlier determination of heavy metals
concentrations (Pb, Cu, Mn, Cr, Cd) in the samepsasnof bottom sediments showed that allocatiobaih
types of pollutants is very similar. It can be eypdifred by a strong correlation between radiois@®mpf
uranium and thorium progeny and lead concentratidiés fact proves that both metals and radioisctope
undergo the same intra-reservoir transport prosesise consequence of which is described allocaition
ecosystem.

The potassiurf’K concentration is comparable with values founthimsoil all over the world. The
elevation of natural concentration®fU and?**Th in relation to the values characteristic for seésults from
anthropogenic character of the reservoir and ealpefiom the fact that it is supplied by mine wateThe inter-
dependence between concentrations of heavy metdilsadioisotopes suggests that both groups of mdalve
from the same sources. The relation between coratiemts of radioisotopes and heavy metals in bottom
sediments shows that these two groups of pollutarisinetic ecosystems undergo the same procedses
transport and allocation.

The concentrations of potassidfi, *Cs, uranium and thorium progeny, in the bottommedits of
researched reservoirs of Upper Silesia Regionlparer than permissible by Polish atomic law. Thenidfied
concentrations of radioisotopes in bottom sedimehtke researched reservoirs do not contributeaease of

the natural background of ionizing radiation.



