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Slides Available at:

https://www.iihr.uiowa.edu/cjones/welcome/
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Iowa Water Quality Information System

iwqis.iowawis.org/

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

http://iwqis.iowawis.org/app/
http://iwqis.iowawis.org/app/?datetime=2017-06-06T13:00
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IIHR Water Quality Sensor Network
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Site infrastructure



Climate
Millett, B., Johnson, W.C. and Guntenspergen, G., 2009. 
Climate trends of the North American prairie pothole 
region 1906–2000. Climatic Change, 93(1-2), pp.243-267.
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The Problem:
• 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

1941

1976
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LEAKY SYSTEM



Last Century: Raccoon Watershed



Perry, Iowa

• 24-32% increase in annual precipitation

• 2.3-2.7oC increase in temperature

• Increase tile drainage flows

• Change distribution of flows within the calendar year
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1980: 65,000 Iowa farmers raised 13 million hogs

2002: 10,000 Iowa farmers raised 14 million hogs

Sociological and Economic 
Consequences for Rural Iowa
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Commercial vs Manure Fertilizer

• Organic material in manure can improve soil

• Recycling of nutrients

• Saves farmer money

• Nutrients less concentrated in manure (hauling, storage)

• Nutrient availability (organic nitrogen vs NH3 and NO3)

• More difficult to apply to emerged crop

• Timing issues
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Stream Nitrate
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Input amounts to corn calculated assuming 
statewide average of 15.7 kg/ha to 
soybeans applies. (USDA 2014).
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Supply is 
important!
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Statewide N Loading 2020
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2020 Stream Nitrate Data
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Land Draining to Missouri R.
17,444 square miles (31% of Iowa)
Total Nitrate-Nitrogen Load: 191 million pounds (31% of state total)
Total Water Discharge: 1.18 x 1010 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  

Land Draining to Upper Mississippi R.
38,828 square miles (69% of Iowa)

Total Nitrate-Nitrogen Load: 435 million pounds (69% of state total)
Total Water Discharge: 3.31 x 1010 cubic meters

Nitrogen Loss per acre: 17.5 pounds
Nitrogen Loss per crop acre: 27.0

Water Yield (runoff per watershed area): 13.0 inches  
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3.3% of land
12% of water
55% of nitrate

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

4.5% of land
5.9% of water
29% of nitrate



How Much Nitrogen Leaves Iowa?
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+100.0%

+72.2%

+191.0%
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What Can Be Done?

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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https://www.iihr.uiowa.edu/cjones/welcome/

https://www.iihr.uiowa.edu/cjones/welcome/

