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Practice Overview 

Tile water is diverted through an underground bed 
of woodchips or other carbon source. Bacteria on 
the woodchips converts nitrates in the water into 
atmospheric nitrogen gas. 

How it Works 

When completely submerged (low-oxygen, anerobic conditions) bacteria on the woodchips will utilize 
the carbon (woodchips) to convert nitrates in the water into nitrogen gas. The bacteria essentially “eats” 
carbon, and “breaths” nitrogen. Water levels can be adjusted for field operations and bioreactor 
effectiveness. 

 

Installation Considerations 

• Need consistent flow 
o Most efficient on 30- to 100-acres tile systems  

• Typical footprint of 30’ x 100’  
• Use coarse, square woodchips, ½” to 2” in size, and free of dirt and debris 
• Utilize rock around manifolds for increased infiltration and pipe support 
• Avoid short-circuit flow by placing control structures on either side of the trench  

 

Costs 

• Installation: $8,000 to $12,000 
• Recharge: $3,000 
• Cost/Benefit: $0.95/lb of N 

removed 

 

Benefits  

• Denitrification (35% to 50%) 
• Can be retrofitted on existing systems 
• Can be used in conjunction with 

subirrigation, controlled drainage, etc.  

Studies, Resources, Funding 

• NRCS Codes (605) 
• NRCS Denitrifying Bioreactor Design Calculator 
• ADMC – Bioreactors  
• ISU – Woodchip Bioreactor Download 
• ISA – Bioreactor Outline  
• Prinsco – Woodchip Bioreactor Recharge Download 

https://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/technical/cp/ncps/?cid=nrcs143_026849
https://www.nrcs.usda.gov/wps/portal/nrcs/ia/technical/engineering/nrcs142p2_008213/
https://admcoalition.com/drainage-practices/bioreactors/
https://store.extension.iastate.edu/product/13691
https://www.iasoybeans.com/upl/downloads/publications/fact-sheet-bioreactors.pdf
https://duininckcompanies.sharepoint.com/sites/Prinsco/Eng/Sales/GOLD%20Tech%20Content/Water%20Quality%20Practices%20in%20Action/Water%20Quality%20Sales%20Education%20Rock/Bioreactors/BioReactor%20Handout%20Proof%20V10.pdf
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