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Topics 

 Comparison of sulfidic areas 

 

 The nature of the AS soil problem in Finland 

 

 Why controlled drainage and irrigation? 

 

 Preliminary results from CATERMASS 

 



 

10 km UNESCO world heritage area 

Vaasa 

Replot 

Satellite image: Global Land Surveyor 

2001-05-06, Processed by P.Peltola. 



Where do we have the biggest load? 





Sulfidic sand pit 2007 



E4 on AS soil  





Dredge materials 
Excavator 

Vörå river 



Dredging  quick oxidation/leaching but 

quantitatively small 

Ex. Plan for 2 x 2 km dredging of Toby and Solf river 

mouths  totally 30000 m3 dredge material 

= oxidation of 3 ha PASS to a meter 

Accumulated metals? 



AS soils under peat and forest – more 

important in N-Finland? 



Beucher et. al. (Submitted) 

Catchment with farmland AS 

soils 

http://www.gtk.fi/


The AS soil problem in Finland 

Farmland 
Forest/peat 

Dredging, roads, 

infrastructure 

 



The AS soil problem in Sweden? 

Dredging, roads, 

infrastructure 
Forest 

Farmland 



Umeå 

 
pH 4.7 

EC 510 µS/cm 

 

 



 

pH 7 

Syre 

Pristine/unleached sulfides until 18th century 

Groundwater 



Situation after 19th century 

pH 7 

Lime pH>5 

pH <4.5 



Instructions in 1959: 

”Acidity and soluble aluminium [in the soil] is 

best cut down by oxidation, which leaches 

these away from the plough layer...” 



Rate of leaching 

Österholm & Åström 2004 



>4000 year old sulfides leached in a century!  



Arguments for: 

Still a lot of sulfide in oxidized zone 

Still parent sediments that can be oxidised 

Lab experiments on Finnish soils by Virtanen et. al 

Etc. 

 

Arguments against: 

Irreversible soil structure 

Evapotranspiration 

Etc. 

Drainage started the problem, so can a 

change in drainage stop the problem? 



Water balance simplified 

 C. 600 mm of rain 

 C. 300 mm of evapotranspiration 



Many landowners affected by regulation by 

dams/pumps etc. 



Evaporation 

Evapotranspiration 

Controlled drainage adaptable by individual 

farmers 

By pass? 



Evapotranspiration 

Management important  



Vbl 22.7.2009 

“Plastic sheet will save the earth…” 



Plastic sheet at 30-

180 cm in 

Pedersöre 2009 

  
• Prevents ”by-pass flow” 

 

•  c. 4 €/m, all included 

 

• Financed mainly by Renlunds 

stiftelse, Salaojituksen 

tukisäätiö and KWH-pipe.  

 

• Site owned by 

farmer/politician Mats 

Nylund 
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Subsurface 

irrigation 



Söderfjärden  

Pedersöre 

Test sites 



Pedersöre site 2008 



Pedersöre site 2009 
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Groundwater in Pedersöre 

 

Groundwater dropped >0,1 

m/week in middle of July 
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Subsurface irrigation 

Stefan Östman 
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Groundwater in Söderfjärden lower 2011 
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Reference 

Controlled drainage 

Controlled drainage + irrigation 

Drainpipe 

Drainpipe 

Drainpipe 

1 July 

19 June 

Söderfjärden 2012 



Water (mm) CD+Irr. CD Reference 

Precipitation (water) 405 405 405 

Precipitation (snow) 135 135 135 

Irrigation 31 
  Total input 571 540 540 

    Runoff 190 196 194 

Evapotranspiration 381 345 346 
 

Söderfjärden water balance 2011 

S. Virtanen 
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Note pH>4 



Conclusions 

• Farmland AS soils quantitatively important 

 

• Drainage is the cause, and smarter 

drainage perhaps the solution 

 

• In theory, an increase in groundwater can 

decrease sulfide oxidation and reduce 

sulfate 

 



Conclusions 

• CD no effect if water not stored in spring 

 

• CD with by-pass flow prevention can be 
used to delay the groundwater drop 

 

• Irrigation with by-pass flow prevention can 
raise groundwater significantly 

 

• Effects on soil chemistry not yet seen 

 


