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IIHR—Hydroscience & Engineering

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

30,000 — 10,500 years

Pre-lllinoian Till

Hinaian Till Wisconsinan Till

Slide courtesy of K. Schilling, lowa Geological Survey
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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.

£ 4
"’.\{',S' 3
AR
S o
‘ ", < "‘,"‘.;\ f,}‘ .
E e »'-"‘"""‘:“) -
N
< T v ‘-', ‘v;' M ‘;‘m‘ : '; Y‘k«",‘%-,
- P P S s b k"’}
S A8 o A DI LTI, ER T U e 8IS
AR Vo - LR g AV
* e i, &
‘: " oI ) ‘)’\"p.
» J { \i\f", "\
4 \‘.}: ,..I A
o L rtu.
¥ Carf'ada O M
'.'M ( ,\‘ e __.(,'-. \ 1 i .
")‘@.l | \ ' { 'y > l;.._ fo ar’ '.:’_{'
LJ ' ;\ : { | ,i / 1-(;/
P | 4 ) - . 5294
|. | - d = \.},‘_‘{ ; ’.::1 5
. 052 ) | ) AT
T s gy 7 ‘ \ I L STE
| T / '(L' 5‘/~‘-.‘
;A J
a0 Unlted States, Y
) W Prairie Pothole Region. WS ) o ~r.—“$ N
| United States e SRS LY 1YY
, i ; | N | : SR o= W I i
o Canadian Provinces : = LR e 700!t gl
‘ SN\ ! S % )-.
oy  ER—— |Kilometers ( <
0 250500 1500 2000 )

L
True UNIVERSITY
OF lowAa

College of Engineering

Fig. 1 Map of the Prairie Pothole Region (PPR) of North America based on ecoregion classificati
{Omernik 1987, 1995)
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owa Land Cover

I o0ata [l Wetand | | Grassland/Pasture [l Urban

[ water I Forest [ cCrops

Data source: Adapied from DNR lowa Geokigical Survey's “Land Gover of tha State of lowa i tha Year 2002
avaishie onlng at hith //www iQsb Lowa edumn gt/
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The Problem:

70% of land in corn-soy rotation

13,000 square miles used for

ethanol production

25 million hogs 1941
4 million beef cattle

80 million laying chickens

5 million turkeys

4 million broiler chickens

220,000 dairy cows

1976
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Figire 29, Cover map of the Winnebago
ensant Mudy avea, 1976
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Sandy or gravel bottom Wide, shallow streams

Gently-sloping banks

i e Water table close

to surface
Perennial vegetation
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Excav

y

Hand digging tile, Boone Co. |A. ca 1914
Source: “An lowa album: 3 photographic history,
1860-1920° by M. J. Bennet, University of lowa Press,

lowa City, lowa
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Stream Incision
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Green: 1000 meters
Red: 500 meters

Images courtesy of B. Beck, ISU

STAGE | I
Premodified

STAGE Il
Constructed

§

STAGE Il
Degradation

=

STAGE v

Degradation
and widening

=

STAGE V|

Aggradation
and widening

' Direction of bank or bed movement
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Annual vegetation

Steep, unvege
banks

— Tile drainage
Deep, narrow streams

Silt bottom

Water table deeper




It’s Wetter: Increase over last century
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It’s Wetter

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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Drinking Water

Hydroscience & Engineering

Des Moines, |IA
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| A DNR Ambient Site

»i 3 DNR Ambient Water
' Monitoring Data: 1999-2016
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Land Draining to
4 Mississippi River

Land Draining to
Missouri River

Mississippi River Basin Melville? LA ASTNE rancisville, LA

Serwice Layer Credts Sowrces: Esd, USGS,
NGA _NASA, CGIAR, N Robinsan, NCEAS,

Rt QoA Gt CEiA, 6 0 250 500 1,000 Knometersl

Intermap and the GIS uses cammunity | | | { | | \ L |
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Missourl
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3.3% of the land

27 L 0 "(n);r Ui ] 12% of the water
55% of the nitrate
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21% of the land
21% of the water
45% of the nitrate
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Mississippi-Atchafalaya-Gulf of Mexico

10 MARB
I Water
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4.5% of the land
29 ][7 TR "(n):r Unnvrrsrry ] 5.9% of the water
29% of the nitrate

Hpfrascianced E1p nering Cullegre ot Evgi u.uhg,




How Much Nitrogen Leaves lowa?

5-Year Running Annual Average N Load (US Tons)
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Swine Operations 2017
Q 500 - 1,000 Ammal Units {3,371 Opemeions)

1,001 ¢ Ayl Uit (2,944 Operntions)

Total swine for the smnal unil neges above < 21,786,803

Iowa Swine Operations

12200000
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Floyd River

South Fork lowa River
‘Walnut Creek US [Jasper Ca,)
Tipton Creek

Rock River

N. Raccoon River (Sac City)
Powell Creek

Boone River [Gaoldfield)
Beaver Creek

Cedar Creak (Pocahontas)
N, Raccoon River (Jefferson)
Slough Cr Wetland Inlet
lowiary Creek

Miller Craak

Boong River [Webster City]
Miud Cresk

‘Walnut Creek |Story County])
Des Moines R. [Des Modnes)
Litthe Sioun River

W. Fork Crooked Creek

Share of Statewide Nitrate Load / Share of Statewide Runoff

‘Wialf Cresk

Soldier River

Chear Creek {Oxfard]
Yellow River

Boyer River

Raccoon River [Van Meter]
Cedar River [lanesille)
Skunk Rwer

W, Mishrab Riwer

Cedar River (Pata)

Walnut Creek DS [laper Co.)
Turkey River

W, Nishnabatma River

West Fork Cedar River
lowa River {ind. Cedar)
Wapsipinicon R, [Dewit)
Upper lowa River

Cedar River [Conesville)
Wapsipinkon R. [Central Oty
South Raccoon River

lowa River {lowa City]
Marth English River
Maomgan Crexk

Clear Creek [Coralville)
Shellrock River

D= Maimes R (Keocsaugua)
Exst Mishnabotna River
English Riwer

Catfish Creek (5]

West N ¥ River

0.0 0.5
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1.5
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2.5



Research, Education, and Service

lIHR—Hydroscience & Engineering

lowa Statewide Nitrogen Inputs and Outputs
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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

Hpfrascianced E1p nering Collegre b Evgincetlygy
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lowa HUC 8 Watersheds

294,122

2

Q.
145,000 @

Collegre of Evgincetlng J

Half of lowa’s
Population lives in 8
watersheds:

Middle Cedar

Lake Red Rock
North Raccoon
Copperas-Duck
Middle Des Moines
South Skunk

Lower lowa

Lower Cedar

206,000
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36 Urbandale New Orleans

Fort Worth Albuquerque

Colorado Springs

Ankeny

St. Louis

Cedar Rapids
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Site Rank Map # 00-20
Wapsipinicon River at Independence 1 34 537

Cedar River at Janesville 2 29 51.7

* Shellrock River at Shellrock 3 27 51.7

Cedar River at Charles City 4 26 489

| Upper lowa River at Dorchester 5 22 481

~ vellow River at lon 6 23 481

W. Fork of the Cedar River at Finchford 7 28 47.9

/ Boone River at Stratford 8 11 45.0

Turkey River at Garher g 25 432

¥ NN Beaver Creek at Cedar Falls 10 30 427
%, sﬂ Blackhawk Creek at Waterloo 11 31 432.3
\ ‘ - Wapsi icon River at DeWitt 12 35 411
’_,3-_ 3 "- Wolf Creek at LaPorte City 13 32 41.0
\ "" e Little Sioux River at Larrabee 14 3 40.3
_ Cedar River at Conesville 15 33 40.1

‘: Thompson River at Davis City 16 9 400

Wolga River at Elkport 17 24 399

Indian Creek at Colfax 18 17 379

Cedar Creek at Oakland Mills 19 19 37.4

North Skunk River at Sigourney 20 20 37.1

Beaver Creek at Grimes 21 12 36.8

South Raccoon River at Redfield 22 13 36.4

South River at Ackworth 23 15 36.2

South Skunk River at Oskaloosa 24 18 36.1

Morth Raccoon at Sac City 25 10 350

English River at Riverside 26 21 335

W. Nodaway at Shambaugh 27 a8 333

North River at Norwalk 28 14 33.1

E. Nishnabotna at Shenandoah 29 7 32.8

Middle River at Indiancla 30 15 324

Rack River at Rock valley 31 1 32.2

Little Sioux River at Smithland 32 4 31.6

M. Fork Maquoketa R. at Hurtsville 33 36 299

ﬁTI IL}UNI\’IZBITY Floyd River at Sioux City 34 2 6.8
LOF LOWA Soldier River at Pisgah 35 5 26.4
s g g Folleps BC Lygincetng Boyer River at Missouri Valley 36 & 26.0
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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

IRV



