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IIHR Water Quality Sensor Network
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Millett, B., Johnson, W.C. and Guntenspergen, G., 2009.
CI i mate CIirTIate trends of the.Nort.h American prairie pothole
region 1906—2000. Climatic Change, 93(1-2), pp.243-267.

B Prairie Pothole Reglon :
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Fig. 1 Map of the Prairie Pothole Region (PPR) of North America based on ecoregion classificati
{Omernik 1987, 1995)
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The Problem:

7

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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Last Century: Raccoon Watershed

Raccoon River Watershed Annual Precipitation (mm)
(>1000 mm 15 times)

(>1000 mm 1 time)

(<600 mm 9 times) (<600 mm 2 times)




Potential Impact of Climate Change on Subsurface Drainage
in lowa’s Subsurface Drained Landscapes

R. Singh'; M. J. Helmers?; Amy L. Kaleita®; and Eugene S. Takle*

JOURNAL OF IRRIGATION AND DRAINAGE ENGINEERING © ASCE / JULY/AUGUST 2009 / 459

Perry, lowa

e 24-32% increase in annual precipitation
 2.3-2.7°C increase in temperature

* Increase tile drainage flows

* Change distribution of flows within the calendar year
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Swine Operations 2017
Q 500 - 1,000 Ammal Units {3,371 Opemeions)

1,001 ¢ Ayl Uit (2,944 Operntions)

Total swine for the smnal unil neges above < 21,786,803

Iowa Swine Operations
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1980: 65,000 lowa farmers raised 13 million hogs
2002: 10,000 lowa farmers raised 14 million hogs

Sociological and Economic
Consequences for Rural lowa
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Commercial vs Manure Fertilizer

* Organic material in manure can improve soil
* Recycling of nutrients

e Saves farmer money

* Nutrients less concentrated in manure (hauling, storage)
* Nutrient availability (organic nitrogen vs NH; and NO,)

* More difficult to apply to emerged crop

* Timing issues
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USGS

science for a changing world

/ @.ScienceBase-Catalog Communities  Help ~

ScienceBase Catalog — USGS Data Release Products — County-Level Estimates of N..

County-Level Estimates of Nitrogen and Phosphorus from Commercial
Fertilizer for the Conterminous United States, 1987-2012

a USGS

science for a changing world

County-Level Estimates of Nitrogen and Phosphorus from
Animal Manure for the Conterminous United States, 2007 and
2012
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Cattle per Hectare
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Stream Nitrate

18 —I_ o3

Hpgrasciatoe L Eap meaing

4
mg L NO,-N

25

20- * ’

15 -

: .-;-.;4
I % R P

N (o3 & L L 2
Q_Oo Q\O.\ &foo O \6\0 0*0 o\o o'*o 'sx\‘s\
R d X A4 X I e
8 S N
& v N
@0 é' <

orlowa
Collegre ol Evginceting

. T, UNiversity ]




Research, Education, and Service

lIHR—Hydroscience & Engineering

Y

Commercial N Rate + Generated Manure N per corn hectare 2017 Flow Weighted Average N Concentration (mg/L)

Input amounts to corn calculated assuming
statewide average of 15.7 kg/ha to
soybeans applies. (USDA 2014).
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IOWA NUTRIENT REDUCTION STRATEGY
A science and technology-based
framework to assess and reduce nutrients
to lowa waters and the Gulf of Mexico

Nonpoint Source Policy

The approach to addressing the diverse ahd weather-driven nutrient transport fD:Jm lowa nonpoint sources
involving lowa’s 90,000 farmers must be diffe ress the controlled and

relatively constant nutrient discharge from lowa’s 130 major cities and industries.

Prepared by:
lowa Department of Agriculture and Land Stewardship
lowa Department of Natural Resources
lowa State University College of Agriculture and Life Sciences

Updated December 2017
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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




Floyd River

South Fork lowa River
‘Walnut Creek US [Jasper Ca,)
Tipton Creek

Rock River
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Share of Statewide Nitrate Load / Share of Statewide Runoff
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Land Draining to
4 Mississippi River

Land Draining to
Missouri River
3.3% of land /

12% of water
55% of nitrate

Mississippi River Basin

Service Layer Credts Souwrces: Est, USGS,
NGA, NASA, CGIAR, N Robinsan, NCEAS,
NLS, 05, NMA, Geodatastyresen,
Rijkswatersiaat. GSA, Geoland, FEMA,
Intermap and the GIS uses cammunity

250
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21% of land

" 21% of water

45% of nitrate

4.5% of land
5.9% of water

29% of nitrate

500

1,000 Kilometer

1
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How Much Nitrogen Leaves lowa?

5-Year Running Annual Average N Load (US Tons)
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28 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

IRV
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