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Drainage by tiles and ditches



Fraction of county tile drained

From David et al. (2010)



More tile drainage every year



What are constructed wetlands?

• intercept tile line with small constructed 
wetland (0.5 to several ha)
– bulldoze berm

• tile water is retained for hours to days
• allows for nitrate removal by denitrification
• usually along side of ditch or stream
• extensive literature and experience with 

sewage treatment
– less for agricultural drainage waters



From Mitsch and Day (2006)
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From Mitsch and Day (2006)





Wetland A Wetland B





















Illinois tile water and N inputs

• N - 30% winter, 65% spring, 5% summer & fall

• Tile A, 30-59 million L yr-1

• Tile B, 13-19 million L yr-1

• Tile D, 58-106 million L yr-1

From Kovacic et al. (2000)



Illinois seasonal N removal (%)

Season A B D Overall 

Fall 83 83 83-97 83-97 

Winter 39-48 34-54 8-34 8-54 

Spring 30-53 26-52 34-44 26-53 

 

Summer 93-100 100 88-100 88-100 

 

 

From Kovacic et al. (2000)
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From Kovacic et al. (2000)



























What determines effectiveness?

• hydraulic loading
– amount of water and nitrate
– retention time

• nitrate concentration
• carbon
• temperature
• soils and vegetation
• microbial populations



Loading controls % removal

From Crumpton et al. (2008)



Wetland to watershed areas

• 0.5 to 5% in literature
• what is watershed area?

– just tile drained area
– overall field

• need to standardize
• however, don’t always know tile drained 

area
– can vary year to year as well



Major unknowns
• overall greenhouse gas 

emissions
• long-term performance
• optimum wetland to watershed 

area
• placement limitations
• large-scale acceptance
• costs
• ????



Limitations

• cost
– bottom line

• landscapes and land
– can’t put them everywhere

• flows
– high winter/spring tile flow

• social barriers
– many





Conclusions

• wetlands can be effective at the end of 
tile lines

• removal rates of nitrate variable
– 20 to 90%

• most likely lost as N2

• many financial and social barriers
• landscape limitations


