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Introduction 
• The benefits of saturated buffers are currently being assessed 

for inclusion in the Iowa and Illinois Nutrient Loss Reduction 
Strategy (INLRS).   
 

• There is potential to reduce nitrate and phosphorus 
concentrations from direct uptake by the vegetation in the 
buffer 
 

• There is potential to reduce nitrate concentrations by 
denitrification in the buffer 
 

• Drainage outflows and nutrient loads may be reduced 
 

• To date, saturated buffers have had little research focus in tile 
drained areas of Illinois, with no research that has explored 
various designs including SIU’s pitchfork design 

Objective 
• The objective of this study is to install, and monitor a saturated 

buffer implementing a new pitchfork design to test the impact 
on water quality (nitrogen and phosphorus) and quantity 
reaching the tile outlet.   
 

• The performance of the new pitchfork design will be compared 
to a standard saturated  buffer in the same field  

Study Site and Design 
 

Materials and Methods 
• 2 Agri-drain control structures were installed to measure inflows 

and outflows from the standard and pitchfork saturated buffers.  
 

• 2 ISCO 24-bottle stream samplers were installed at each Agri-
drain control structure on the standard and pitchfork saturated 
buffers to collect samples during storm events 
 

• 2” PVC Groundwater monitoring wells were installed in two 
transects of 4 wells passing through the standard buffer.   
 

•  2” PVC Groundwater monitoring wells were installed in two 
transects of 7 wells passing through the pitchfork buffer.  The 
control well is 100 feet into the field 
 

• Water samples from storm events are being collected three times 
each season. Monthly samples are being taken from monitoring 
wells. All water samples collected are being analyzed for pH, 
Conductivity, NO3-N, Dissolved Reactive Phosphorus (DRP), NH4

+, 
Chloride and Dissolved Organic Carbon 

Results 

• During storm events the Standard Buffer dispersion line is acting as a tile 
and adding water to the control structure.  
 

• During storm events the Pitchfork Buffer is functioning properly and 
removing water from the tile system via the dispersion lines.  
 

• During storm events the Pitchfork Buffer decreases NO3-N and DRP loads. 
 

• During non-storm events the buffers are performing similarly. 
 

• There is less NO3-N at the outlet side of the buffers compared to the 
control wells 100 feet inside the field. 
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Deep soil Core # Sample Depth (feet) % Total Carbon  % Total Nitrogen 

Core 1 
1 1.66 0.134 
2 1.01 0.083 
3 0.27 0.033 

Core 2 
1 0.78 0.08 
2 0.38 0.044 
3 0.22 0.029 

Core 3 
1 0.79 0.08 
2 0.39 0.049 
3 0.22 0.028 
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NO3- N Input loads vs. Output Loads
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