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Background and Objectives
The U.S. EPA ranks sediment and nutrient pollution as two of the top three pollutants to
inland waters in the US and identifies agriculture as one of the main contributors. Thus,
nutrient and sediment management in row crop agriculture remains one of the agricultural
community’s biggest challenges and concerns. Water quality impairment from agricultural
runoff has received growing attention and requires immediate action to adapt or develop
best management practices (BMPs) to reduce impacts on the environment. It is imperative
that the agricultural community takes a proactive stance in nutrient and sediment
management in order to prepare for potential nutrient regulation. To date, there have been
many BMPs proposed to attenuate nutrients and trap sediments along the field borders and
within agricultural fields. This project was designed to blend two proven BMPs into one
design that will focus on nitrogen reduction from tile drained fields. In tile drained systems
nitrogen can easily be lost both to groundwater via leaching and through the tile outlet
directly to the stream. Our design will assess nitrogen export from fields using a new,
untested approach. Water quality data from this project will provide additional evidence to
the effectiveness of saturated buffers and cover crop BMPs.
This project will quantify nitrate-N leaching from 3 drainage scenarios in a tile-drained
system: 1.) a control (i.e., a grassed buffer with no tile diversion), 2.) a standard saturated
buffer (i.e., a diversion draining through a grassed buffer), and 3.) a two-stage saturated
buffer that drains into both a cover crop strip (stage 1, diversion 1) and a grassed buffer
(stage 2, diversion 2) (Figure 1). This is a unique and untested design that will help guide the
development of future agricultural BMPs.

Objectives
1.) Compare nitrate leaching among drainage tiles managed with a grass strip (control), a
saturated buffer with a grass strip (treatment 1), and a saturated buffer with a grass strip
coupled with a cover crop strip (treatment 2).
2.) Estimate runoff volumes reaching the tile outlet among the three aforementioned
drainage scenarios.
3.) Quantify the economic costs and benefits associated with the control and two saturated
buffer treatments.
Location
Research will take place on a privately owned farm in Union County, IL. The farm is over
5,000 acres, most of which is currently tile drained. The farmer is a key constituent in the
agricultural community and is constantly striving to improve upon his water and nutrient
management. His generous participation and active role in Illinois agriculture will be critical
to establishing an excellent demonstration site and to provide a catalyst for the adoption
and consideration of saturated buffers by other farmers. Three fields and tile outlets have
been chosen and will remain in a corn and soybean rotation throughout the study (Figure 2).
Project Timeline
The proposed project will span 3 years. The initial year focused on collecting tile drainage
from multiple tile lines to facilitate site selection by determining similarities in nutrient
export and flow rates from the outlets. Once the 3 tile lines were selected, a 50 ft wide strip
of a non-leguminous cover crop (Cereal Rye) was planted at the leading edge of the 50 ft
grass strip in the two-stage buffer treatment. The cover crop chosen was a non-legume
species to promote nitrogen scavenging and nutrient retention near the saturated buffer
and upslope of the diverted tile water. Control structures and lateral tile lines will be
installed February 13, 2017 and groundwater monitoring wells will be installed shortly
thereafter. The row crop fields will be rotated between soybeans and corn, and are
currently in a corn year (2017). Water quality and quantity will be monitored from the tile
lines as well as in the monitoring wells during the final two years of the project. This project
is currently at the end of the first year.
Accomplishments
Summary
Randy Lange, a researcher in the water quality lab, has collected semimonthly water
samples beginning in April of 2016 from 8 drainage tiles to collect baseline data and to help
select areas for equipment installation (Figure 1). All tile drainage outlets in the fields have
been identified and tile network maps have been provided by the tiling company that
originally installed them. (Figure 2). Water chemistry data from the original 8 tile outlets

were used to select 3 similar tiles in terms of flow and nutrient analysis for the study.
Average flow rates among the 3 tiles outlets are similar and range between 1.9 to 3.3 L s-1
(30-53 gpm) (Figure 3). The outlets have conveyed consistent flow throughout much of the
year. The predominate form of nitrogen leaving the fields have been in the nitrate form.
Average nitrate-N levels range from 5.5 – 11.5 mg L-1 (which are approaching the Drinking
Water Standard of 10 mg L-1) and average ammonium-N levels have been much lower
ranging from 0.02-0.42 mg L-1 (Figures 4&5). Dissolved Reactive Phosphorus (DRP) average
concentrations from the 3 tile outlets ranged from 0.28-0.33 mg L-1 (Figure 6). Jacqueline
Crim has been providing laboratory and database management support for the research.
Challenges
The only challenge, although minor, has been getting the equipment installed in the field.
The size of this project is small for a tile company to consider, and it has been difficult to get
a tile layer to move their equipment into the jobsite. Fortunately this week they are
working on the neighboring farm and will install the structures and tile lines on February 13,
2017.
Outreach
There is great interest in saturated buffer designs and the utility of cover crops in
agriculture. We introduced the new two-stage saturated buffer design at the U of I
Extension Day and presented year one preliminary data at a Conservation Cropping Seminar
in Carbondale, IL. Data will also be presented at the NREC meeting at SIU in March 2017 and
at the Universities Council on Water Resources annual national conference in Ft. Collins, CO.

Figure 1. Layout of the control and two saturated buffer designs. Palette A: Control,
Palette B. standard saturated buffer, and Palette C. two-stage saturated buffer with
cover crops.

Figure 2. Field tile outlet locations at privately owned farm in southern Illinois.
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Figure 3. Flow rates for the 3 studied tile outlets at the Burnett Farm in southern Illinois.
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Figure 4. Nitrate-N concentrations for the 3 studied tile outlets at the Burnett Farm in
southern Illinois.
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Figure 5. Ammonium-N for the 3 studied tile outlets at the Burnett Farm in southern Illinois.
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Figure 6. Dissolved Reactive Phosphorus (DRP) for the 3 studied tile outlets at the Burnett
Farm in southern Illinois.

Outreach and Published Work
Field days
• The Effects of Cover Crops on Water Quality & Nutrient Cycling in Southern
Illinois.
Karl Williard, Gurbir Singh, Jon Schoonover, and Rachel Cook.
University of Illinois Extension Ewing Agronomy Field Day, July 2016.
http://bulletin.ipm.illinois.edu/?p=3686
Conferences
• Riparian Buffers and Cover Crops: Tools to Address Water Quality.
Karl Williard, Jon Schoonover and Gurbir Singh.
Conservation cropping seminars, January 26, 2017, Carbondale, IL. Available
online:
http://www.ccswcd.com/media/Carbondale%20Agenda+Registration.pdf

