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IIHR Water Quality Sensor Network



IIHR-Hydroscience & Engineering

Sites

70+ sites 

Nitrate-N

20-25 sites

ÅTemperature

ÅpH

ÅSC

ÅDO

ÅTurbidity
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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


2,500,000 to 500,000 years300,000 ï130,000 years30,000 ï10,500 years  
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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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Pre-European Settlement Streams



View >> Header and Footer >> Add Unit Name

Breaking the prairie
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Hydrological Modification: 1860s-1910s
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Tiling field now
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Source of the Iowa River
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Stream Straightening, 1930-1975
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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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ÅMany crops to two crops

ÅPlant-based energy to fossil fuel energy

ÅAnimals to tractors and other machinery, 80% had a tractor by 1950

ÅOrganic Fertilizers to Inorganic Fertilizers (Post WWII)

ÅMany farmers (230,000 in 1951) to Fewer farmers (85,000 today)

ÅLivestock on almost all farms to livestock on only a few

Å1980: 65,000 farmers raising 13 million hogs

ÅNow: 5,000 farmers raising 25 million hogs

ÅGMO Crops

ÅRoundup Ready Soybeans and Corn (87% of soy RR by 2005)

ÅBt Corn (82% of US Corn Crop)

Transformation required Simplification
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8000 CAFOs
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Problem of Scale

Å70% of land in corn-soy rotation

Å11,000 square miles used for ethanol 

production

Å25 million hogs

Å4 million beef cattle 

Å80 million laying chickens

Å5 million turkeys

Å4 million broiler chickens

Å220,000 dairy cows
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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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Drinking Water

7000 private wells have 

tested above the safe 

drinking water level of 10 

mg/L since 2000

1/3 of Iowaôs 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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Surface Water

Lake Erie Algae Blooms

Gulf of Mexico Hypoxia
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1) Floyd

2) Nishnabotna

3) North Raccoon

4) Skunk

5) Middle Cedar

6) Turkey
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Iowa Priority Watersheds
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View >> Header and Footer >> Add Unit Name

Practices

Cover crops

Wetland 

construction

Saturated 

Buffer



IIHR-Hydroscience & Engineering

Iowa Contributions
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Missouri Basin: Nitrogen

3.3% of the land

12% of the water

55% of the nitrate
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Upper Mississippi: Nitrogen

21% of the land

21% of the water

45% of the nitrate
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Mississippi-Atchafalaya: Nitrogen

4.5% of the land

5.9% of the water

29% of the nitrate
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How Much Nitrogen Leaves Iowa?



IIHR̍ Hydroscience & Engineering
Research, Education, and Service

37

About 32% 

of ñsurplusò 

makes it to 

streams
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Phosphorus

Applied as MAP, DAP, Super Triple Phosphate and manure.

Not a regulated drinking water contaminant

Attaches tenaciously to soil particles

Loss through erosion primarily

Especially important in freshwater ecosystems.


