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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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Landcover Tool
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Landcover y . STATE OF 10WA

fowe 2609 HRLE (M) - ~. Pegulation

Latinude: 41° 40 23.3¢° i

Longitude- -71° 33° 44.04°

Com: 770.33 Kk acre (38.4 %)
Saybeans: 582.99 k acre (29.14)

Grass 1: 239.92 k acre (120%)

Brass 2: 12154 kacre (6.1 %)
Deciduous Talt: 41,46 k acre (1.1%)
Deciduous Shart: 5397 k acre (27 %)
Decidvus Medium: 5039 k acre (25%)
Raads / impervious: 43.20 kacre (22%)
Wetland: 28,49 kacre (14 %)

Water: 2063 kacre (12%)

Others: 20.17 kacre (15%)
TOTAL: 201 macre (100 %)
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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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Drinking Water

Hydroscience & Engineering
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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 |
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Mississippi-Atchafalaya-Gulf of Mexico
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4.5% of the land
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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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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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INRS practices for N

Reduction

Table 2. Nitrogen reduction practices — potential impact on nitrate-N reduction and corn yield based on
literature review.
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all water that makes it to a stream.

Practice Conirants % Nitra?e-lf % Corn Yield
Reduction Change++
Average (SD*) Average (SD*¥)
Moving from Fall.to S.;pring Pre-plant 6 (25) 4(16)
Application
Spring pre-plant/sidedress 49-60 split 5 (28) 10(7)
" Compared to Fall Applied
Timing -
Sidedress - Compared to Pre-plant
G 7(37) 0(3)
Application
s Sidedress — Soil Test Based Compared to 4(20) 13 (22)
g Pre-plant
E . . . .
g Liquid Swine Mar'nure CoTpared to Spring 4(11) 0(13)
o —_— Applied Fertilizer
=
g Poultry Manure Compared to Spring -3(20) 2 (14)
P Applied Fertilizer
§ NitFcean Asslcation Reduce to Maximum Return to Nitrogen
£ € Ra:’e" value 149 kg N/ha (133 Ib N/ac) for €S and 10% EEe:
z 213 kg N/ha (190 Ib N/ac) for CC
CpE s G Nitrapyrin — Fall - Compared to Fall-
Nitrification Inhibitor Applied without Nitrapyrin 9(19) 6(22)
Rye 31(29) -6(7)
Cover Crops
Oat 28 (2)** -5(1)
g Milches e.g. Kura clover - Nltra’fe-N reduction from 41 (16) 9(32)
one site
Energy Crops %
) Compared to Spring- Applied Fertilizer 12/28) 100
Perennial 2
Land Retirement (CRP) 85 (9) 1003
§ Compared to Spring- Applied Fertilizer
° :
E’ Extendei istations At least 2 years of alff-:lfa ina4or5year 42(12) 7(7)
rotation
No pertinent information from lowa - e
Grazed Pastures Assirne siriilar Yo CRP 85 NA
Drainage Water Mgmt. No impact on concentration 33 (32)7
© Shallow Drainage No impact on concentration 32 (15)~
i¥ Wetlands Targeted Water Quality 52t
-
z Bioreactors 43 (21)
5‘ Only for water that interacts with active
Buffers zone below the buffer - a small fraction of 91 (20)
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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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Floyd River

South Fork lowa River
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