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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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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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Wetland: 20% of Iowa, 7.6 million acres, <1% remains

Prairie: 70%, 0.1% Remains

Oak Savannah: ~5%, < 1% remains
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Iowa Land Cover
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9 Treaties to displace Native
Americans, 1824-1853

Native Americans (Sac, Fox, 

Winnebago, Sioux, and 

Potawatomie) forced to sell land for 

an average of 8 cents per acre.

1850s: Mesquaki begin returning 

by buying land; first land purchases 

by Native Americans in the U.S.

1856: Iowa Legislature voted to ‘let’ 

Mesquakies own this land; 

purchased at $12.50/acre.

80 acres now about 8000.

Via Prof Silvia Secchi, UI
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Half Breed Tract

1824: reserved for children

of white men/N.A. women

1834: Repealed

Via Prof Silvia Secchi, UI
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2017 USDA Data

• 86,104 ‘Primary’ Producers

• 85,827 White (99.6%)

• 378 Hispanic (0.4%)

• 64 Asian (<0.1%)

• 45 Native American (<0.1%)

• 40 African American(<0.1%)

• 6 Pacific Islander (<0.1%)

Iowa Farming is White

Iowa as a Whole

• White (90.2%)

• Hispanic (5.7%)

• Asian (2.4%)

• Native American (0.38%)

• African American (3.7%)

• Pacific Islander (0.1%)

Via Prof Silvia Secchi, UI
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$500 bond made land purchases 

impossible 
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Pre-European Settlement Streams
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Breaking the prairie
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Hydrological Modification: 1860s-1910s



How the landscape used to hold 
water

In the early 1800s, Iowa contained about 10 to 15 million ha of wetlands. 

About 99% of that acreage is gone. 
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Tiling field now
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Source of the Iowa River
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Stream Straightening, 1930-1975

Image courtesy of B. Beck, ISU
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Images courtesy 

of B. Beck, ISU
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Modified Streams
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Transformation of Iowa Farms

1941 1976



View >> Header and Footer >> Add Unit Name
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8000 CAFOs
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Erosion

Water Quality Consequences

Nutrient 

Pollution
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Soil loss is still very high

Source: 

EWG
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Nutrients

Nitrogen: Applied as anhydrous ammonia, urea, UAN, manure, MAP and NAP.

Converted to nitrate in the soil profile, mediated by bacteria

Roughly 40% applied in fall, 60% in spring

Especially important in marine ecosystems

VERY WATER SOLUBLE

Loss through tile systems and leaching to groundwater

Nitrate: NO3
-

Regulated drinking water 

contaminant since 1974

Limit: 10 ppm (as N)
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About 32% 

of “surplus” 

makes it to 

streams

We over-apply nutrients 

because the taxpayer 

shoulders the burden for

the environmental

consequences
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Drinking Water

7000 private wells have 

tested above the safe 

drinking water level of 10 

mg/L since 2000

1/3 of Iowa’s Public 

Water Supplies are 

vulnerable to nitrate 

contamination

60 PWSs are removing 

nitrate

25% of Iowa drink water 

that has been treated for 

nitrate reduction
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PUBLIC WATER SUPPLY POPULATION SERVED

DES MOINES 233020

WEST DES MOINES 63541

ANKENY 62416

URBANDALE 42469

UNIVERSITY OF IOWA WATER SYSTEM 26684

JOHNSTON 20495

WARREN RURAL WATER DISTRICT 18838

WAUKEE 17945

CLIVE 17506

BOONE 12934

XENIA RURAL WATER DISTRICT-DM 9792

NORWALK  8948

SIOUX CENTER 7050

SOUTHEAST POLK RURAL WATER 

DISTRICT 6050

BONDURANT 5493

WINTERSET 5253

MANCHESTER  5191

XENIA RURAL WATER DISTRICT-BOONE 4358

ADEL 3682

POLK CITY 3418

RURAL WATER SYSTEM #1 3300

POWESHIEK WATER ASSOCIATION (IAC) 2000

EPWORTH 1860

MANNING 1510

SLATER 1489

CLARINDA 1439

KINGSLEY 1411

HOLSTEIN 1402

MAPLETON 1224

PANORA 1189

LAKE VIEW WATER SUPPLY 1147

GEORGE 1088

AUTUMN RIDGE ESTATES 1032

CORRECTIONVILLE 839

MILO 784

SIOUX RAPIDS 777

BATTLE CREEK 717

HOSPERS 706

SOUTHRIDGE ESTATES 648

EVERLY 606

EARLY 592

GILMORE CITY 504

NEW VIRGINIA 477

MARTENSDALE 465

EMERSON 463

EWING TRACE 455

LEWIS  436

UTE 377

PIERSON 376

HICKORY HOLLOW WATER SERVICE 375

CUMMING 351

DANBURY 349

GRANVILLE 317

KELLEY 309

NORWALK WILSHIRE MHP 216

RIVER OAKS DEVELOPMENT 215

NORWALK HARTFORD MHP 183

AMES MHP 160

HAMMOND ESTATES 150

LOGANSPORT 150

ST MARY'S 145

BENEFIT WATER DISTRICT #2 80

DEER HUNTERS RUN 70

PWSs requiring nitrate removal treatment
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Drinking Water

Toledo, OH

Des Moines, IA



IIHR-Hydroscience & Engineering



IIHR-Hydroscience & Engineering

Image credit: Des Moines Water Works



IIHR-Hydroscience & Engineering

mid-700s out of about 
900 Iowa communities 
in median household 
income 

The city lies in Wapello 
County, which ranked 
94th out of 99 Iowa 
counties in median 
household income in 
2019.

Ottumwa Water Works

https://www.iowadatacenter.org/data/saipe/saipe-income
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Surface Water

Lake Erie Algae Blooms

Gulf of Mexico Hypoxia
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Practices

Cover crops

Wetland 

construction

Saturated 

Buffer
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Economics of N loss

Cost of Nitrogen: today about $1.20/lb

Cost to remove nitrogen using BMPs: $2-$10/pound

Average statewide load: 600 

million lbs

45% reduction = 270 million 

lbs/year

$540M to $2.7B/year



Jeren Glosser

Tile Mapping for the Iowa Watershed Approach 
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New Tile
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How Do You Overcome Structural Drivers to Bad Water Quality?
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More Diverse Farming Systems Marsden Long Term Rotation Study-

ISU

Matt Liebman

Corn/Soybean/Oat/Alfalfa/Alfalfa vs 

Corn/Soybean

N fertilizer use 91% lower

Herbicide use 97% lower

Weed biomass similar

Soybean sudden death syndrome much lower

Soil health is better

Tile nitrate 57% lower

Soil erosion 50% lower

Fossil Fuel use 60% lower

Net returns similar (revenue lower but input 

costs also lower)
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Climate Change
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What do we want our production system to look like?

Commerce

Nutrition, Equity and Environmental Outcomes?
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