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IIHR Water Quality Sensor Network
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lowa Water Quality Information System
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lowa Land Cover

2002 Satellite Data of lowa Land Cover
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Pre-European Settlement Streams

Sandy or gravel bottom Wide, shallow streams

Gently-sloping banks

With veretation Water table close

to surface
Perennial vegetation
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Breaking the prairie

Fhere cowrteny of Dasre woond Coamprany

lnwn View >> Header and Footer >> Add Unit Name




Hydrological Modification: 1860s-1910s

¥

L 3 £
Hand digaing tile, Boone Co. |A. ca 1814
Source: ‘An lowa album: a photographic history,
1860-1920° by M. J. Bennet, University of lowa Press,
lowa City, lowa
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Tiling field now
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Source of the lowa River

- IOWA IIHR-Hydroscience & Engineering




Stream Straightening, 1930-1975
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Image courtesy of B. Beck, ISU
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Images courtesy
of B. Beck, ISU
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Silt bottom Sunier

Water table deeper
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Transformation of lowa Farms
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Figure 19. Cover map of the Winnebago pheasant study area, 1976,
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8000 CAFOs

lowa Swine Operations

Swine Operations 2017 2 ol
Q500 - 1,000 Ammal Units {3,371 Opemeions) - £
® 1001 Ansmad Units (2944 Operntions) 200000 e
Totsl swme for the ssmnal unit reges above < 21,786,803 s e T o g wtmert ol Tianscotaton

- IOWA IIHR-Hydroscience & Engineering




Problem of Scale

* 70% of land Iin corn-soy rotation

» 11,000 square miles used for ethanol
production

* 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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Water Quality Conseguences

Nutrient
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Soil loss is still very high

Source:
EWG

Average Soil Erosion (tons/acre)
~—~ NoData gg 0-5.0 — 5.1-10.0 = 10.1-20.0 g 20.1-50.0 g 50.1- 100.0 g Greater than 100

g 10WA




Drinking Water

7000 private wells have
tested above the safe
drinking water level of 10
mg/L since 2000

1/3 of lowa’s Public
Water Supplies are
vulnerable to nitrate
contamination

60 PWSs are removing
nitrate

25% of lowa drink water
that has been treated for
nitrate reduction
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Drinking Water
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lowa Contributions

‘ Land Draining to
Land Draining to Mississippi River

Missouri River N

‘Hermann, MO
Thebes, IL

lMISSISSlppI River Basin Melville? La SN\ rancisville, LA
Sources, Ewt. USGS '
N Rn':m.u . NCEAS
Geclnd, FEMA 9 0 250 500 1,000 Kilometers
Imsrmap ard the C Sl cammunity l 1 1 1 1 1 1 1 |

IDWA IIHR-Hydroscience & Engineering




Missouri Basin: Nitrogen
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Upper Mississippi: Nitrogen
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Mississippi-Atchafalaya: Nitrogen
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How Much Nitrogen Leaves lowa?

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

+100.0%
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Phosphorus

lowa contributes 15% of Phosphorus Load to Gulf of Mexico
(4.5% of Area)

“P concentrations in lowa streams are likely 2—3 times higher
than lllinois streams on average”

“P loads 43% higher in 2017 than in 2004”

T
Journal of Hydrology

!
|\

Total phosphorus export from lowa agricultural watersheds: Quantifying the =
scope and scale of a regional condition

Keith E. Schilling Matthew T. Streeter’, Anthony Seeman , Christopher S. Joaes

Calvin F. Wolter
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Research, Education, and Service
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lowa Temperature since 1893

lowa Statewide Temperature (F)
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lowa versus Minnesota Statewide Temperature (F)
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lowa Statewide Precipitation (inches)
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Raccoon Watershed

Raccoon Watershed Precipitation,
inches per year

1916-1935 1936-1955 1956-1975 1976-1995 1996-2015
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(>1000 mnI 15 times)
(<600 mm 2 times)

(>1000 mm 1 time)
(<600 mm 9 times)
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Discharge vs Precipitation
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Streams have more water

Wapsipinicon
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Schilling, K. E. and Libra, R. D. (2003), INCREASED

—_— BASEFLOW IN IOWA OVER THE SECOND HALF OF THE
HE UNIVERSI ;
OF lowA w’A

ST : Hydroscience & Engineerinrg
College of Engineering



http://onlinelibrary.wiley.com/doi/10.1111/j.1752-1688.2003.tb04410.x/abstract#fn1
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http://onlinelibrary.wiley.com/doi/10.1111/j.1752-1688.2003.tb04410.x/abstract#fn1

Des Moines R. at Stratford

Des Moines River at Stratford
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More tile

Hand digging tife, Boone Co |A ca 1914
Source: “An lowa album: a photographic history,
1860.1920° by M. J, Bannet, Univarsity of lowa Prass.
fowa City. lowa
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1200 miles new tile per year
More N loss: Middle Cedar Example

1 acre of pattern tile = 1452’ (0.275 mi)

Midedle Cedar River Watervhend
2014 Landuse (USDA)

1200 miles = 4364 acres
2018 N loss = 31.5 Ibs/ac
New tile multiply N loss by 1.5 (15.9 Ibs)

Increase watershed N load by 69,000 Ibs

v T &8 - 136 woodchip bioreactors (we
— TS currently have about 50 statewide),
- or,
lowa's Middle Cedar Watershed (credit: Middle Cedar
Watershed Management Authority and lowa DNR) * 3 constructed wetlands (currently we

have about 100 statewide), or

z IHR T Univessiny * Around 7000 new acres of cover
TToe it
it e Colloge o Laglucetlng

crops (currently we have million ac

statewide).




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
* 24-32% increase in annual precipitation
* Increase tile drainage flows

* Change distribution of flows within the calendar year

IOWA STATE
UNIVERSITY

- THE UNIVERSITY :lD[]:D
OF lowa
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Minneapolis

Fort Worth Albuquerque

Urbandale New Orleans St. Louis
Ankeny

Cedar Rapids
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