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We can reduce nitrate losses by:

Reducing drain flow

Reducing N source

Increasing plant 

uptake

Increasing 

denitrification

Source: Christianson et al. (2016)
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How do they work?



Anoxic denitrification by bacteria
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Denitrification in drained soils
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Capacity:

1. Treat peak flow from a 10-year, 24-hour drain flow event

2. Treat at least 15 percent of the peak flow from the 

drainage system

3. Treat at least 60 percent of the long-term average 

annual flow from the drainage system



Hydraulic retention time:

Ó 3 hrs.
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How effective are they?



12ð98% load reduction

Source: Christianson et al. (2012)



ISA has had lead role in 19 bioreactors



ACWA/SCF bioreactor examples



Greene County Bioreactor Performance
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Hamilton County Bioreactor Performance
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Source: Iowa Nutrient Reduction Strategy


