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Quantification of the leakage of cadmium and nickel 
from acid sulfate soils in western Finland

Fig. 1. Location of the study area, runoff monitoring points (A, B 
and C), and the drainage areas of the streams and rivers.

Background
The coastal plains of western Finland are to a large
part underlain with sulfide-bearing sediments. Due
to drainage for agriculture and forestry and
subsequent creation of acid sulfate (AS) soils, acidity
and metals are flushed to nearby streams. The water
quality in many water courses in the area exceeds
the environmental quality standards (EQSs) set in
the EU:s Water Framework Directive (2000/60/EC)
regarding Cd and Ni. European water policies
commits States to achieve a good ecological and
chemical status of all water bodies. The aim of this
study is to examine the yearly load of Cd and Ni
carried to the Baltic Sea from a region in western
Finland (Fig. 1). Rivers are relatively easy-monitored,
while the load from the numerous streams draining
areas between the river catchments remains more
or less unknown.

Study set up
All the rivers (n=17, drainage area > 100 km2, Fig. 1)
were sampled for dissolved (0.45 µm) Cd and Ni on
three occasions. A runoff-corrected average metal
content was calculated for each river, and multiplied
with the yearly flow. A similar study was performed
on a selection (n=29) of small streams (drainage area
< 100 km2) draining the near-field (area between the
catchments of the rivers, Fig. 1).

Results
The total yearly load of Cd is 0.69 t and for Ni 79 t. The
size of the catchments largely determine the load (Fig.
2). The rivers drain a total area of 17 614 km2, while
the streams draining the near-field drain an area of 2
441 km2, which is 12 % of the total drainage area.
Despite the small area, the near-field contribute with
26 % of the Cd and 21 % of the Ni load (Fig. 2). The
study highlights the importance of the load carried by
small unmonitored streams in the understanding of
environmental impacts.

Fig. 2. The yearly load of Cd and Ni carried to the Baltic Sea by 
the rivers (river number visible in Fig. 1) and streams (near-
field).
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