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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.

L
6 Ti, Usversity
' orlowa

Hpzrzscianed Eagimering Collegre ul'l-.'n.;hu.'uh;;




Research, Education, and Service

lIHR—Hydroscience & Engineering

LEOEND

— . accom Piver
Nerth tacooom
Aomo” South Racooo
— A Fovcoien
S ol Paccoms

L
7 Ti, Usversity
' orlowa

Hpzrzscianed Eagimering Collegre ul'l-.'n.;hu.'uh;;




lIHR—Hydroscience & Engineering

Sewor | IMATIOE
Tacrn M e N1t

k] i =) Wy .
) 147 5

= o Beported et b 10 11N 0 » [ ~ A =
w - " ot A '

~ry

WK WIREOSA N/ : A“'lil {, ¢ s i B o %) O

P

VA A SRS\ Y o S

W . \ \ o S o | s of .
3N . RN e o ALY !
b | P\ PG

1

4 o 5 » - R e ’
ra— Ve %, " G < < = 2
R T 2 = ! = - L)
. . : 3 g P e o
" [ 1 a i y - D “
LecEND 5 Wl v A / ¢ ; s e Ny e !
Mo Recent Oren N, Oy / N S, C ~J W ;
- ¢ ;3 ) \ - N > < L
) 3 J {7 o | 2 ; ¥
v A U f B}
< f T ) . 5 [ ¢
i - e ] | n

iwgis.iowawis.or

"

- __Tii, UNiversiTy |
or [owa
Collegre ol Evgincetng

)

M1

+,l:r_:sc atcsd Ep meaing


http://iwqis.iowawis.org/app/
http://iwqis.iowawis.org/app/?datetime=2017-06-06T13:00

lIHR—Hydroscience & Engineering

Ll

Ti IF UnNiversiTy
()1 ()\\A

U Evginccting

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:

10

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

Or 1OWA
dpzrzscianed Eg nering Collegre ob Evgincetlng

13 I:"]:Lnl:l ~ Tie UNvrsiTy ]




Research, Education, and Service

lIHR—Hydroscience & Engineering

2020 Stream Nitrate Data

14

......



Research, Education, and Service

lIHR—Hydroscience & Engineering

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




Research, Education, and Service

lIHR—Hydroscience & Engineering

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 |
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Mississippi-Atchafalaya-Gulf of Mexico
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29% of the nitrate
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How Much Nitrogen Leaves lowa?

5-Year Running Annual Average N Load (US Tons)
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Fraction of N Load/Fraction of Discharge
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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
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total inputs 36
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Sustainable intensification of agricultural drainage

Michael J. Castellano2*2*, Sotirios V. Archontoulis(©', Matthew J. Helmers?, Hanna J. Poffenbarger®
and Johan Six2

Artiriclal dralnage Is among the most widespread land Improvements for agriculture. Drainage benefits crop production, but
also promotes nutrient losses to water resources. Here, we outline how a systems perspective for sustainable Intensification of
drainage can mitigate nutrient losses, Increase fertilizer nitrogen-use efficlency and reduce greenhouse-gas emissions. There
Is an Immediate opportunity to realize these benefits because agricultural intensification and dimate change are Increasing
MMMMNGWQWHHMWMWMMWW
efridency, while maintaining or Increasing crop production, farmers and the environment will benerit.

“Losses of SOC to CO2 cease within 10-20
years of changes in land use or management
as the SOC pool re-equilibrates at a lower
level”

Fig. 3| Relative differences in ecosystem properties and processes between
drained and undrained continuous maize cropping systems in southeast
lowa, USA. All data other than SOC represent the maan annual simutated

i k& T UNiversiTy value across 18 weather-years. Relative differences In SOC represent
1 or [owa the estimated differance In equilibrium SOC stock of 27,000 kg C ha”*
________________ (Supplementary Information).
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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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