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Proper management in tile drained landscapes is key to 
reducing losses 

 

Measures to prevent nutrient loss to tiles are much less 
expensive and are more effective than treatment 

Tile Drainage 



Tile Drainage Water Treatment 

§ Drainage Water Management 

§ Constructed Wetlands 

§  Bioreactors 

§  Saturated Buffers 



Drainage Water Management 

The outlet is raised after 
harvest to reduce nitrate 
delivery. 

The outlet is lowered a 
few weeks before planting 
and harvest to allow the 
field to drain more fully. 

The outlet is raised after 
planting to potentially 
store water for crops. 



Drainage Water Management 

Advantages: 

§  They use proven technology (25-40% nitrate removal) and may 
have some phosphorus removal 

 
§  No land needs to be taken out of production 
 
§  They require minimal maintenance 
 
§  Cost effective 

§  Cost share available through: Structure for Water Control (Code 
587) and Drainage Water Management (Code 554) NRCS 
Conservation Practices 



Drainage Water Management 

Disadvantages: 

§  Slopes of less than ½% are suitable for drainage control 
structures to be practical 

§  Slopes up to 2% are practical if Water Gates™ are used, but 
cost is increased 

§  Can increase potential for tile blowouts, especially in older 
systems 



Drainage Water Management  
 Water Gate™ 

n  Effective 
on slopes 
up to 2% 

n  Expensive 
($750) 

(Image	  courtesy	  of	  AgriDrain,	  Adair,	  IA) 



Constructed wetlands 



Constructed wetlands 

Advantages: 

§  Effective for both nitrogen and phosphorus removal 

§  Have also been shown to reduce biochemical oxygen demand 
(BOD), sediment, total coliform and E. Coli bacteria  

 
§  Provide wildlife habitat 
 
§  Cost share available through: Constructed Wetland (Code 

656) NRCS Conservation Practices 



Constructed wetlands 

Disadvantages: 

§  Cropland may need to be taken out of production to install 

§  Expensive to install 

§  Can require maintenance 

§  Temperature limited removal effects 

§  Decreased phosphorus removal over time 



Bioreactors 

(Credit: Laura Christianson, Iowa State University Ph.D. candidate, 2012). 



Bioreactors 

Advantages: 

§  They use proven technology (30-70% nitrate removal)  

§  No land needs to be taken out of production 

§  There is no decrease in drainage effectiveness 

§  They require little or no maintenance 

§  They last for up to 10-20 years 

§  Cost effective (@ $8,000-$12,000 to treat 40-80 acres) 

Source: Conservation Drainage for the Midwest 



Bioreactors 

Disadvantages: 

§  Typically, only 20-30% of the annual tile flow passes through 
the bioreactor and is treated (most of the flow bypasses the 
bioreactor during high-flow events) 

§  Currently, there are limited financial incentives for a producer 
to install one of these systems - Denitrifying Bioreactor (Code 
605) and Structure for Water Control (Code 587) NRCS 
Conservation Practices 

§  Reduced efficiency with colder temperatures 

§  Methyl Mercury and/or Nitrous Oxide production? 

Source: Conservation Drainage for the Midwest 



Bioreactors 

Source: Bioreactors, Water Table Management, and Water Quality 

Tool available at: http://www.wq.illinois.edu/dg/ 



Bioreactors 

Source: Bioreactors, Water Table Management, and Water Quality 

Tool available at: http://www.wq.illinois.edu/dg/ 



Bioreactors 



Saturated Buffers 

(Credit: Jaynes and Isenhart, 2011). 



Saturated Buffers 

Advantages: 

§  Preliminary studies show efficiency for both nitrate (up to 
100%) and phosphorus removal 

 
§  No land needs to be taken out of production 

§  There is no decrease in drainage effectiveness 

§  They require little or no maintenance 
 
§  Cost effective (@ $4,000 for 1,000 foot saturated buffer to 

treat 50 acres) 



Saturated Buffers 

Disadvantages: 

§  All tile flow is not treated: 55% of the flow from a field tile 
draining ~25 ac (Jaynes and Isenhart, 2014) 

§  Must have suitable buffer area for installation 

§  Currently, there are limited/no financial incentives for a 
producer to install one of these systems - Structure for Water 
Control (Code 587) NRCS Conservation Practices 



Nitrate Reduction Comparison 

Source: Christianson, L. and M. Helmers. 2011. Iowa State University 
Extension PMR 1008. 
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/
2011-11-woodchip-bioreactors-nitrate-agricultural-drainage.pdf 



uwdiscoveryfarms.org 

fyi.uwex.edu/drainage/ 



Questions? 


