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Rationale

I Little tile effluent water quality monitoring research
has occurred at the scale lllinois farmers operate.

I This discrepancy leaves a gap in our understanding
of real-world tile drainage dynamics and outcomes.

I Real world outcomes are essential to make informed
on-farm nutrient management decisions.

Research Objectives

I Measure the extent on-farm tile water flows, nitrate-
nitrogen concentrations, and nitrate-N loads vary due
to seasonal weather patterns.

I Monitor differences in on-farm tile drainage water
loads due to site specific hydrologic factors.

I Evaluate the variability of tile drainage water flows,
nitrate-nitrogen concentrations, and nitrate-N loads
due to in-field practices (e.g., crop type, cover crops).

Experimental Design & Methods

I 21 fields in Bureau, Henry and Lee County lllinois,
encompassing 1,000+ tile drained acres.

I AgriDrain water level control structures installed near
tile outlets with V-notch weirs and pressure

transducers to measure water level at 15 min intervals.

I Biweekly water sample collection during tile flow and
annual field management data from collaborators.
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Nitrate-N trends across sites

Farm—-Average Nitrate—-N Losses from Tile Drains

Flow-weighted mean concentration (FWMC, mg/L) and flux (1b/ac) of Nitrate-N from tile
drain discharge in water years 2024 and 2025.
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* Average nitrate-N loads across all sites were 25.1 Ibs/ac in
2024 and 14.9 Ibs/ac in 2025, with significant variability.

* Some annual site observations show high FWMC but low
nitrate-N loads, and low FWMC but higher nitrate-N loads.

Site specific trends
2024 WATER YEAR 232 flow days (64%) with 34 in of precipitation
Maximum flow of 920 gpm on Jan 26, 2024
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2025 WATER YEAR 115 flow days (32%) with 29 in of precipitation
Maximum flow of 470 gpm on May 21, 2025

AVERAGE DAILY FLOW RATE, GPM
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- L1/l + Average water flow decreased 40% from 2024 to 2025 but
| the site above showed an 85% decrease in flow rate, with
flow observed in 50% less days in 2025 versus 2024.
* A comparable site (not pictured) showed an 7% increase In

flow rate observed over 10% more flow days.
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Annual Nitrate Load Trends
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Total average water load across all sites dropped 40% from
2024 to 2025, however flow weighted nitrate concentrations
(FWMC) remained similar between years.

The average water load was 11" equivalent (293,778
gal/ac) in 2024 and 6" equivalent (176,251 gal/ac) in 2025.
The study area averaged 38" of precipitation in 2024 versus
31.5" in 2025, but timing of precipitation differed.

No difference in FWMC between cash crops was observed.

Summary
Sites respond differently to precipitation events and
seasonal conditions; all tile systems are not identical.
Nitrate FWMC and total nitrate load are not directly
linked; outcomes focusing on only one or the other are
not showing the entire story.
The annual difference in nitrate-N loads despite
similar nitrate-N FWMCs demonstrate that water load
Is the main driver of nitrate-N loads.

Next steps = Expansion to
watershed level monitoring to
estimate complete nutrient |
balances, including sources such &
as streambank erosion and i
biological nitrogen fixation.
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