Effects of subsurface treatment of acid sulfate soils on water quality
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Background

Upon drainage sulfide-bearing sediments oxidize and develop into acid sulfate (a.s.) soils (pH < 4) and
large quantities of acidity and soluble toxic metals are released along the drainage channels to
recipient waters with detrimental environmental consequences. Provided that oxygen is initially
available, the acid and metal release from a.s. soils is catalyzed and largely controlled by the activity
of acidophilic microorganisms (Wu et al. 2013). As the farmlands situated on the potentially a.s. soils
are some of the most productive ones, there is an urgent need to find methods and agricultural
practices by which these lands may be used in an environmentally sustainable way. Minimizing sulfide
oxidation by preventing groundwater lowering, i.e. aeration of the sulfidic sediments, during summer
droughts is the most obvious environmental measure that should be aimed for on farmland a.s. soils.
Due to a well developed soil structure and strong evapotranspiration in the summer, this is
challenging.

Methodology

Controlled subsurface drainage has been used on some sites in Finland in order to counteract the
groundwater recession. In addition, at the PRECIKEM experimental field in western Finland (Fig. 1),
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