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Subsurface Tile Drainage

Graphic by Dr. Gary Sands
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Water Quality Impacts of Drainage

Lake algae bloom
In general, compared to surface 

runoff tile drainage runoff have 

been found to

• Reduce soil erosion and 

sediment loss

• Reduce phosphorus loss

• Increase nitrate-nitrogen loss

Too much of a good thing:

Elevated concentrations of nitrogen can have severe effects on 

aquatic ecosystems and can be a public health concern



What is conservation drainage?

Emerging set of designs and practices designed 

to  maintain the benefits of conventional 

agricultural drainage while addressing water 

quality and flow issues

Photo: ADMC Courtesy of Chris Hay
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Conservation 
drainage 
toolkit

Redrawn from L. Christianson



Denitrifying woodchip bioreactors
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Denitrification basics

• Presence of NO3

• Denitrifying bacteria

• Oxygen-free conditions

• Food (carbon) source

• Favorable pH and temperature

Source: EPA

NO3 NO2 NO N2O N

Denitrification

Bacteria

CO2Organic Carbon



Illustration by John Peterson

Courtesy of Matt Helmers, ISU Extension
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Effect of flow on nitrate removal
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Effect of water temperature on nitrate 
removal
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Installation Cost, Baltic

$9000
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Cost per hectare per year
Baltic Bioreactor

Cost category Cost ($)
Replacement, 

years Cost per year

Excavation and back filling $1,900 20 $95

Woodchips $3,925 20 $196

Plastic liner $500 20 $25

Control structure $1,675 40 $42
Other (personnel transport, 
labor) $1,000 40 $25

Stop logs $14 8 $2

Total cost one year $385

Total drained area (ha) 16

Cost per treatment area ($/year/ha) $24

Cost per treatment area ($/year/ac) $10
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Downslope

Baltic, SD Bioreactor Installation Site
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http://www.sdstate.edu/abe/wri/research-projects/



Questions?
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Jeppe Kjaersgaard

South Dakota Water Resources Institute

South Dakota State University

Jeppe.kjaersgaard@sdstate.edu

www.sdstate.edu/abe/wri

605-688-5673


