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IIHR Water Quality Sensor Network
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Site infrastructure
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Small Streams
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Sensor Setup.
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Practice Assessment: 11

Wetland Research: 10

Stream and Tile Drainage Hydrology: 6

Nitrate Dynamics Within Streams and Reservoirs: 5
Policy: 4

Golf Course Soils and Nutrients: 3

Phosphorus Transport: 4

Watershed Nitrate Loading: 3

Livestock and Water Quality: 1

Groundwater Nitrate Dynamics: 1

Carbon Transport in Tile Drainage: 1
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The Problem:

9

70% of land in corn-soy rotation
25 million hogs

4 million beef cattle

80 million laying chickens

5 million turkeys

4 million broiler chickens
220,000 dairy cows
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Statewide N Loading 2020
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2020 Stream Nitrate Data
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e Land Draining to Upper Mississippi R.

Total Water Discharge: 3.31 x 10° cubic meters
| i Nitrogen Loss per acre: 17.5 pounds

A‘\*’\&\i 38,828 square miles (69% of lowa)
a W Total Nitrate-Nitrogen Load: 435 million pounds (69% of state total)

Nitrogen Loss per crop acre: 27.0
p2 ( Water Yield (runoff per watershed area): 13.0 inches

17,444 square miles (31% of lowa)

Total Nitrate-Nitrogen Load: 191 million pounds (31% of state total)
Total Water Discharge: 1.18 x 10° cubic meters

Nitrogen Loss per acre: 17.1 pounds

Nitrogen Loss per crop acre: 22.7

Water Yield (runoff per\watershed area): 10.0 inches
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Black: Ibs/acre
Red: Ibs/crop-acre

Blue: Runoff (inches)
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Land Draining to
4 Mississippi River

Land Draining to
Missouri River

Mississippi River Basin Melville? LA ASTNE rancisville, LA

Serwice Layer Credts Sowrces: Esd, USGS,
NGA _NASA, CGIAR, N Robinsan, NCEAS,

Rt QoA Gt CEiA, 6 0 250 500 1,000 Knometersl

Intermap and the GIS uses cammunity | | | { | | \ L |

L

17 T, UNiversity
or [owa

dpzrzscianed Eg nering Cullupre ot Evginceting




Research, Education, and Service

lIHR—Hydroscience & Engineering —~_

Missourl

1.0
MaoRB

0.8 1

0.6

0.4 -

lowa Fraction

0.2 -

0.0 -

1999
2000
2001 €
2002 &
2003
2004
2005 &
2006
2007
2008
2009 ¢
2010 &
2011
2012 &
2013 &

2014 £

2015

2016 g
Average g

3.3% of the land

18 ][J:I E. TI):[‘([)]\E"T’I‘NTY ] 12% of the water
55% of the nitrate

Hpfrascianced E1p nering Co uq:\ L.;_ u.uhg,




Research, Education, and Service

lIHR—Hydroscience & Engineering

19

Hpfrascianced E1p nering Co Ih,;\ " B u.uhg,

T il ]

Upper Mississippi
1.0
UMRB
0.8
&
£ 06 -
i
I
2 04 -
8
0.2 - .- - —ill =1 ‘
0.0 -
SRRRRIRIRRIRIRRRIRRRRRR®
>
<

21% of the land
21% of the water
45% of the nitrate




Research, Education, and Service

lIHR—Hydroscience & Engineering

Mississippi-Atchafalaya-Gulf of Mexico
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How Much Nitrogen Leaves lowa?

5-Year Running Annual Average N Load (US Tons)

450000 +100.0%
400000
350000
300000
250000
200000
150000 +191.0%
100000
50000

0




lIHR—Hydroscience & Engineering

Row Crop Fraction vs FWA Concentration
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lowa Statewide Nitrogen Inputs and Outputs
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Nitrogen Change (%) Since 1999

N Category % change
Can we “soil ex i
) Chicken 76
health” our way Turkey 59
out of this? Hogs >
Surplus 51
Fixation 41
total inputs 36
Commercial 34
Grain N 27
Beef 10
Dairy -11
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Floyd River

South Fork lowa River
‘Walnut Creek US [Jasper Ca,)
Tipton Creek
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26 Urbandale New Orleans

Fort Worth Albuquerque

Colorado Springs

Ankeny

St. Louis

Cedar Rapids
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1. Ban cropping in the 2-year Flood Plain
2. Ban fall tillage

3. Ban manure on snow and frozen ground
4. Make farmers adhere to ISU fertilization guidelines

5. Reformulate CAFO Regulations
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