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The Odiel estuary, placed in the southwest of Spain, has been historically affected by the
waste releases of several factories devoted to the production of phosphoric acid and phosphate
fertilizers. A portion of the wastes was directly released into the Odiel River and other portion,
about 80%, were stored in air opened piles, which could be affected by tidal processes. It is
well known that these wastes are clearly enriched in radionuclides belonging to the uranium-
series; being quite well documented the clear radioactive impact produced by them in several
compartments of this estuary.

But the waste policy of the commented factories drastically changed in 1998. Since this
year all the wastes are stored in well-protected piles without interaction with the surrounding
environment. For instance, the water used for transferring these wastes is recycled.
The consequences of the new wastes treatment relatives to the radioactive evolution of the
estuarine environment are the main objective of this work. For that, we have studied the time
evolution of activity concentration of several natural radionuclides in the estuary.

According to the previous studies, which have described the radioactive impact before
1998, the natural radionuclides more relevant are *°Ra, U, #*U and ?'°Po. In order to
analyse, since the interruption of the releases until today, the time evolution of the activity
concentrations of such radionuclides in the estuary, water and sediment samples were collected
in three different campaigns (1999, 2001 and 2002). These results as well as their activity
ratios are shown in this work and compared to the observed ones before 1998, when the
releases occurred, showing that the contamination by natural radionuclides of the estuary is
clearly decreasing nowadays. According to this tendency, the activity concentration enhance-
ments caused by phosphoric factories, and consequently their radioactive impact, can be
neglected in few years.

*x k%

Estuarium Odiel, w potudniowo-zachodniej Hiszpanii, od wielu lat bylo miejscem odpro-
wadzania odpadéw z produkcji kwasu fosforowego i nawozéw fosforowych. Odpady
odprowadzane byly czesciowo bezposrednio do rzeki Odiel, czgéciowo za§ gromadzone
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Gornictwo 1 Srodowisko

w otwartych sktadowiskach, narazonych na dziatanie ptywéw morskich. W odpadach
wystgpuja podwyzszone zawarto$ci naturalnych radionuklidow z szeregu uranowego,
powodujace skazenia estuariow. Od 1998 roku sposoéb postgpowania z odpadami z fabryk
produkujacych nawozy sztuczne ulegl zasadniczym zmianom. Od tego czasu wszystkie odpady
gromadzone sa w dobrze chronionych zwatowiskach, ktorych wptyw na $rodowisko naturalne
ograniczony jest do minimum. Na przyktad woda z hydrotransportu odpadéw poddawana jest
recyklingowi. Glownym celem pracy jest okreslenie, jaki wptyw na poziom skazen estuariow
ma nowy sposob postegpowania z odpadami. W tym celu prze§ledzono zmiany aktywnosci
wlasciwej kilkunastu radionuklidéw wystepujacych w srodowisku estuariow.

Zgodnie z wynikami badan prowadzonych przed 1998 rokiem, istotny wplyw na stan
skazen estuariow mialy izotopy **°Ra, **U, U i *°Po. W celu przesledzenia zmian
koncentracji wyzej wymienionych izotopéw pobierano probki osadow i wod w trakcie trzech
kampanii pomiarowych w latach 1999, 2001 i 2002. W pracy przedstawiono wyniki pomiarow
oraz ich poréwnanie z danymi z okresu, kiedy odpady odprowadzane byly do $rodowiska bez
zadnych ograniczen. Stwierdzono wyrazny spadek zanieczyszczen powodowanych naturalny-
mi substancjami promieniotworczymi. Jesli tendencja spadkowa utrzyma si¢, w ciagu kilku lat
skazenia promieniotworcze estuariow powodowane odpadami z przemystu przetwarzajacego
fosforyty beda pomijalnie niskie.
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Mining activities in Brazil are spread all over the territory. Many of these industries are
suspected to cause undue exposures of workers and members of the public. Because of that, the
Brazilian Nuclear Energy Commission (CNEN) through the Institute of Radiation Protection
and Dosimetry (IRD) carried out a comprehensive investigation work to detect the most
important ones, in respect to potential radiological impacts, and formulate the basis of
a national regulatory framework to deal with the problem.

The work selected some ore processing industries, e.g., coal, niobium, phosphate and gold
mining industries to be investigated. In parallel, the situation of the gas and oil industries, as
well as from other industries like mineral sands and tin processing plants have been investi-
gated by means of non-regulatory inspections.

Work methodology consisted of the examination of the individual operational process.
Residues and liquid effluents were sampled from every single release point. The working
places were also characterized by means of dust sampling, radon and gamma radiation
measurements. The mobility of radionuclides from the wastes was assessed as well as the
overall exposure of members of the general public, both in present (operational) and future
(post-operational) scenarios.

The collected data permitted the construction of a robust data-base indicating the occur-
rence of major areas to be addressed in terms of remediation/clean up activities.

37



