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Slides Available at:

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

• Grew up in Ankeny, IA
• Went to Simpson College in Indianola, IA
• PhD work at Montana State University 

(1987)
• Managed commercial analytical testing 

laboratory in MN, 1988-1999
• Consulting work for water and 

wastewater utilities, MN, 1999-2003
• Des Moines Water Works, supervisor of

water quality, 2003-2011
• Iowa Soybean Association, environmental 

scientists, 2011-2015
• UI, 2015-present
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IIHR Water Quality Sensor Network
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Sites

70+ sites Nitrate-N

20-25 sites
• Temperature
• pH
• SC
• DO
• Turbidity
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Site infrastructure
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Small Streams

IIHR Water Quality 
Sensor Setup
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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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Landcover Tool
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Publications
• Practice Assessment: 12

• Wetland Research: 11

• Stream and Tile Drainage Hydrology: 6

• Nitrate Dynamics Within Streams and Reservoirs: 8

• Policy: 4

• Golf Course Soils and Nutrients: 3

• Phosphorus Transport: 5

• Watershed Nitrate Loading: 4

• Livestock and Water Quality: 2

• Groundwater Nitrate Dynamics: 2

• Carbon Transport in Tile Drainage: 2

• Climate/Hydrology: 2

• Water Quality Indices: 1



2,500,000 to 500,000 years300,000 – 130,000 years30,000 – 10,500 years  

Slide courtesy of K. Schilling, Iowa Geological Survey



Iowa Landforms



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.





Iowa Land Cover
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Pre-1850

Gently-sloping banks 
with vegetation

Perennial vegetation

Wide, shallow streams

Water table close 
to surface

Sandy or gravel bottom







Where do streams begin?
Tile outfalls!

Slide courtesy of K. Schilling, Iowa Geological Survey
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Now

Steep, unvegetated
banks

Annual vegetation Deep, narrow streams

Water table deeper

Silt bottom

Tile drainage



Extension of river drainage network from 1847 to 1972

Slide courtesy of K. Schilling, Iowa Geological Survey



Walnut Creek: Jasper County

Slide courtesy of K. Schilling, Iowa Geological Survey



Extension of the drainage 
network

Table 1.  Comparison of morphological characteristics of Walnut Creek in 1847 and 

1972 (after Anderson, 2000) 

 

Property GLO Survey (1847) 1972 USGS Streams 

Stream length (m) 37,185 60,286 

Drainage density1 0.9 1.52 

Channel frequency2 0.32 1.20 
1Total length of drainage system divided by watershed area 
2Total number of stream segments per unit area 

Stream length nearly doubled

Greater density and number of 

stream channels
Slide courtesy of K. Schilling, Iowa Geological Survey



It’s Wetter: Increase over last century

16.2%

8.1%
8.4%

16.1%
19.1% 20.1%

7.1% 13.7% 5.8%



It’s Wetter





Hypoxia, Aquatic Life



ToleDrinking Water

Toledo, OH

Des Moines, IA



IIHR―Hydroscience & Engineering
Research, Education, and Service

29



IIHR―Hydroscience & Engineering
Research, Education, and Service

30

DNR Ambient Water 
Monitoring Data: 1999-2016
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Missouri

3.3% of the land
12% of the water
55% of the nitrate
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Upper Mississippi

21% of the land
21% of the water
45% of the nitrate
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4.5% of the land
5.9% of the water
29% of the nitrate

Mississippi-Atchafalaya-Gulf of Mexico
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How Much Nitrogen Leaves Iowa?
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+100.0%

+72.2%

+191.0%
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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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About 32% of 
“surplus” 
makes it to 
streams
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Nitrogen Change (Metric Tons) 
Since 1999

N Category Difference (Mg)

total inputs 661,370

Surplus 332,553

Grain N 328,817

Commercial 310,291

Fixation 186,845

River 154,254

Hogs 122,916

Beef 22,464

Chicken 17,997

Turkey 4,144

Dairy -3,287

Nitrogen Change (%) Since 1999

N Category % change

River 83

Chicken 76

Turkey 59

Hogs 59

Surplus 51

Fixation 41

total inputs 36

Commercial 34

Grain N 27

Beef 10

Dairy -11
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Iowa HUC 8 Watersheds

294,122

255,000
145,000

206,000

57

Half of Iowa’s 
Population lives in 8 
watersheds:
• Middle Cedar
• Lake Red Rock
• North Raccoon
• Copperas-Duck
• Middle Des Moines
• South Skunk
• Lower Iowa
• Lower Cedar
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Water Quality Index

Best


