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Elevated levels of metals in and around mi-
ning areas resulting from past or present 
mining and smelting activities are of major 
environmental concerns. Mining wastes are 
known to be the primary source for metal re-
lease through formation of Acid Rock Draina-
ge (ARD). Such acid drainage may contribute 
to contamination of groundwater, soils and 
sediments in nearby streams and lakes. Sedi-
ments can act both as sinks and sources of 
metals in water bodies. As long as sediments 
are undisturbed, most metals remain fixed in 
the sediments. However, mobilization of me-
tals may occur when sediments are disturbed 
by e.g. resuspension of sediments due to hy-
dropower generation or storm-winds.

This thesis was designed to test the hypothesis that mobilization of metals will be increased 
when the environmental conditions change e.g. exposure of mining wastes to oxidative wea-
thering, change of redox conditions at the water-sediment interface or resuspension of sedi-
ments. Two metal sources were addressed: mining wastes from a mine site in Vietnam and 
sediments from a contaminated lake in Sweden. Both laboratory and field observations were 
used to test the above hypothesis and to further understanding of the mechanisms leading to 
the metal mobilization. The findings verified the hypothesis. Oxidative weathering and conse-
quent formation of ARD are important processes for increasing the mobility of metals from 
mining wastes. High discharge from hydropower plants leading to sediment resuspension 
plays an important role in the metal mobilization both in dissolved and in particulate phases. 
Both direct and indirect effects of the sediment resuspension on metal mobility were observed 
in the study. The major direct effects included release of metals into the solution and particles 
and, hence, associated metals into overlying water, exposure of particles to biogeochemical 
processes and transport of metals by water flows. The indirect effects include: decrease of pH, 
enhancement of oxidation processes and degradation of organic matter, which promoted the 
metal mobilization.
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