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to rivers and streams from agricultural tiles

4.7 million hectares of subsurface
drainage in lllinois (12 million acres)

. lllinois contributes 16.8% of the

nitrogen and 12.9% of the phosphorus
to the Gulf of Mexico =
(Alexander et al., 2008)
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Subsurface Tile Drainage

Mackinaw River, IL (' 53
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Percent Total County Land

With Subsurface Tile Drainage
[ 10% - 6%
C17% - 16%
B 17% - 32%
[ 133% -51%
Bl 52% - 82%

Source: Sugg, Z. 2007. Assessing U.S. Farm Drainage: Can
GIS Lead to Better Estimates of Subsurface Drainage Extent?
World Resources Institute, Washington D.C.




: . 60-70 fish species
Mackinaw River Watershed 25-30 mussel species

High quality stream

[llinois River

b B T il e ]
80 90% Agrlcultural
.-t 2 .’

Mississippi River

Pl

: Blomgton Watershed
Pro;ect (6 yrs )

7% Project (20 yrs) “x ' ==n—-ﬂ-=- Land Types ||
= L — Pavem C

o> m--é-wwmr -.ﬂ'-u '

st ::‘E&féﬁlf o 3

A e




Monitor Monitor Monitor Monitor
nutrients nutrients nutrients nutrients
& flow & flow & flow & flow

Tileé Cell 1 H CeIIZ; Cell 3 H

Inlet




Nitrogen Removal by Tile-treatment Wetlands

e Plant Uptake (recycled)

N, (gas
» (8as) e Denitrification (permanent)

- No oxygen

. - Carbon source ‘
microbes \ \\E’ ,

A\

-~ e P\ “b
’E\'I? NO,-N (Nitrate-nitrogen)

(e

NO,-N

% (|
. Seepage
. : ] N, pag

- T Difference in H,0 volume (inlet — outlet)

@ Denitrifying bacteria NO,-N

NO,- = NO,- =>NO=>N,0

Labile carbon [ 1. Inlet — Outlet: total N loss (denitrification + seepage)
2. Subtract seepage loss: Denitrification only




10-year wetland monitoring results: Nitrate-nitrogen (NO5-N)
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Inlet - Outlet: total N loss
(denitrification + seepage)

Subtract seepage loss:
Denitrification only

Total nitrate-nitrogen

Cumulative load
reductions (%)
(Inlet — Outlet)

Cumulative load

loadings (kg)

reductions (%)
(Subtract seepage)
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Phosphorus Retention by Tile-treatment Wetlands
POP

Organic: associated with biological material (plants, algae) } Particulate = PIP

Inorganic: associated with particles (e.g. clay) Dissolved <:

Dissolved Inorganic P (DIP) — readily available to vegetation, microbes, adsorption
P retention processes:

Biotic — incorporation by plants or animals - short term P retention
Abiotic — sedimentation, adsorption onto soils, precipitation \gﬁ }gﬁ
\ /
RN

- long term P retention

\
-\

|?E\' C — Dissolved Inorganic P (DIP)
f Orthophosphorus
(‘ G phosp

Higher clay content TP retention
Higher Al, Fe, Ca T P retention




10-year wetland monitoring results: Orthophosphorus (ORP)
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Paired Watershed Project

Question: How well do wetlands work to improve water quality,
hydrology, and biodiversity at the watershed scale?

Mackinaw River
Biweekly grab samples: NH,*, NO3~, SRP, TP, TSS

@ ISCO Water Samplers (Storm events, stage height)
YS|I  Water temperature, turbidity, pH, conductivity, DO

X Met Stations: Air temperature, rain, soil moisture
@ Current wetlands

og Alley: Reference
(10,000 acres)




Paired Watershed Project

Quantify watershed-scale effectiveness of constructed wetlands at restoring altered
hydrology and reducing nutrient and sediment transport (10,000 acre-scale)

Mackinaw River

Frog Alley: Reference

/
— / Bray Creek: Treatment

FSA, Washington D.C., 2012




Mackinaw River

@ Longterm monitoring
@ Current wetlands
O New wetlands

Reference
(10,000 acres)

@ Inlet
O Outlet

25 -
Treatment 28%
(10,000 acres)
20 1
15 -

32%

Nitrate concentrations (mg/L)

2010 2011 2012 2013 2014 2015 2016 2017 2018

Year
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Next step: Bundle winter cover crops with wetlands

crops up to 500 acres

fogle earth
i




Watershed Mapping
Miran Day . Dr. David Kovacic
(Callfornla Polytechnic State University) - (University of lllinois)

LIiDAR, GIS, and aerial infra-red data : Dev

Legend

B Wetland -
m== Filter strip

Lake Bloomington Watershed - New Stream Orders
McLean County, IL
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Thank you!



