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IIHR Water Quality Sensor Network
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Site infrastructure
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Small Streams
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South Fork lowa River, New Providence, IA

Nitrate + Nitrite as N Gauge (IIHR)

Latimer

Hampton

Sensor 10 : WOS0024
Recent Nitrate + Nitrite as N : 7.9 mg/L
Last Reported: Tue, Sep 6, 2016 09:00 am R

Nitrate + Nitrite as N mg/L bEtér City
114 1 | @

< 10mg/ drinkable threshold

Kamrar

N 92 a3 » 9/4  Yesterday Today

ANNUAL  MORE DATA

S bs unction
adrid
Bag e
YAETY \) i \

8 T Universimy
| orlowa

dpirzsciane i Eag mering Collegre ob Evgincetlng




9

Research, Education, and Service

IHR—Hydroscience & Engineering

Landcover Tool
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Landcover y . STATE OF 10WA

fowe 2609 HRLE (M) - ~. Pegulation

Latinude: 41° 40 23.3¢° i

Longitude- -71° 33° 44.04°

Com: 770.33 Kk acre (38.4 %)
Saybeans: 582.99 k acre (29.14)

Grass 1: 239.92 k acre (120%)

Brass 2: 12154 kacre (6.1 %)
Deciduous Talt: 41,46 k acre (1.1%)
Deciduous Shart: 5397 k acre (27 %)
Decidvus Medium: 5039 k acre (25%)
Raads / impervious: 43.20 kacre (22%)
Wetland: 28,49 kacre (14 %)

Water: 2063 kacre (12%)

Others: 20.17 kacre (15%)
TOTAL: 201 macre (100 %)
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* Practice Assessment: 12

* Wetland Research: 11

e 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

e Livestock and Water Quality: 2

* Groundwater Nitrate Dynamics: 2

e Carbon Transport in Tile Drainage: 2

* Climate/Hydrology: 2

* Water Quality Indices: 1

Tlme mhdes
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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.
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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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4 4

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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Where do streams begin?

Tile outfalls

Kiamatars
a

@ Stream initiation point

Slide courtesy of K. Schilling, lowa Geological Survey
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20

Annual vegetation

Steep, unvege
banks

— Tile drainage
Deep, narrow streams

Silt bottom

Water table deeper




Extension of river drainage network from 1847 to 1972
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Slide courtesy of K. Schilling, lowa Geological Survey



Walnut Creek: Jasper County

Slide courtesy of K. Schilling, lowa Geological Survey
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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 density’ 0.9 1.52
Channel frequency? 0.32 1.20

Total 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, lowa Geological Survey



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




Research, Education, and Service

lIHR—Hydroscience & Engineering

'.@"PLOS ‘ ONE Publish = About
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RESEARCH ARTICLE

lowa stream nitrate and the Gulf of Mexico
Christopher 5. Jones B [E], Jacob K. Nielzen B, Keith E. Schilling B, Larry J. Weber EJ

Published: Apnl 12, 2018 « https://doi.org/10.1371/journal. pone. 0195530
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| A DNR Ambient Site

»i 3 DNR Ambient Water
' Monitoring Data: 1999-2016

NN |OWA DEPARTMENT OF
% NATURAL RESOURCES

ICIRae e

Hpgrasciatoe L Eap meaing Collegre ol Evgincetliy




Research, Education, and Service

lIHR—Hydroscience & Engineering

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 |

L
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Missourl

1.0
MaoRB

0.8 1

0.6

0.4 -

lowa Fraction

0.2 -

0.0 -

1999
2000
2001 €
2002 &
2003
2004
2005 &
2006
2007
2008
2009 ¢
2010 &
2011
2012 &
2013 &

2014 £

2015

2016 g
Average g

3.3% of the land

32 ][J:I E. TI)'II‘(L)I\E"T’I‘FG]W ] 12% of the water
55% of the nitrate
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Mississippi-Atchafalaya-Gulf of Mexico

10 MARB
I Water
0.8 7 | pmmm NO3-N
S ——=— Area
T 0.6 -
14
-
T 0.4
5
0.2 -
0.0

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
Average

4.5% of the land
34 ][7 TR "(n);r Unnvrrsrry ] 5.9% of the water
29% of the nitrate
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Changes in Nitrate-N load,
with lowa, tons per year
2003-2016

Based on 5-yr running average for data
beginning in 1999

Land Draining to

Land Draining to
Mississippi River

Missouri River

Mississippi River Basin

Service Layer Credits: Sources: Esri, USGS,
NGA, NASA, CGIAR, N Robinson, NCEAS,
NLS, OS, NMA, Geodatastyrelsen,
Rijkswaterstaat, GSA, Geoland, FEMA,
Intermap and the GIS user community

250

A | (N TR N R

‘hebes, IL

+52,000

500 1,000 Kilometers
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Missouri River

Land Draining to |

Mississippi River Basin

|

Service Layer Credits: Sources: Esri, USGS,
NGA, NASA, CGIAR, N Robinson, NCEAS,
NLS, OS, NMA, Geodatastyrelsen,
Rijkswaterstaat, GSA, Geoland, FEMA,
Intermap and the GIS user community

Changes in Nitrate-N load,
excluding lowa, tons per
year 2003-2016

Based on 5-yr running average for data

beginning in 1999

'. Land Draining to
Mississippi River

hebes, IL

1,000 Kilometers
|
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How Much Nitrogen Leaves lowa?

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

450000 +100.0%
400000
350000
300000
250000
200000
150000 +191.0%
100000
50000
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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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200 Kilometers

J
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USGS

science for a changing world

/ @.ScienceBase-Catalog Communities  Help ~

ScienceBase Catalog — USGS Data Release Products — County-Level Estimates of N..

County-Level Estimates of Nitrogen and Phosphorus from Commercial
Fertilizer for the Conterminous United States, 1987-2012

a USGS

science for a changing world

County-Level Estimates of Nitrogen and Phosphorus from
Animal Manure for the Conterminous United States, 2007 and
2012
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Cattle per Hectare
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Stream Nitrate
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Y

Commercial N Rate + Generated Manure N per corn hectare 2017 Flow Weighted Average N Concentration (mg/L)

Input amounts to corn calculated assuming
statewide average of 15.7 kg/ha to
soybeans applies. (USDA 2014).

dpzrzscianed Eg nering Cullupre ot Evginceting
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0 .. T I I 1 1 I p <0l.01
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Surplus = Commercial N + Manure N + Fixation N -
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lowa Statewide Nitrogen Inputs and Outputs

B Commercial N

0 HogN

I BeefN

I Dairy N

2.5x10% 4 B Fixation N

B Poultry N
Grain N

=== River N

== Surplus N

2.0x10° -

)] 1.5x109 -

k

10° -

[~ About 32% of
“surplus”
makes it to

/ streams
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N Category
total inputs
Surplus
Grain N
Commercial
Fixation
River

Hogs

Beef
Chicken
Turkey
Dairy

IR

Hpgrasciatoe L Eap meaing

661,370
332,553
328,817
310,291
186,845
154,254
122,916
22,464
17,997
4,144
-3,287

__Tii, UnivorsiTy
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Difference (Mg)

i

N Category
River
Chicken
Turkey
Hogs
Surplus
Fixation
total inputs
Commercial
Grain N
Beef

Dairy

% change
83
76
59
59
51
41
36
34
27
10

-11
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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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49 Urbandale New Orleans

Fort Worth Albuquerque

Colorado Springs

Ankeny

St. Louis

Cedar Rapids
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Missour
Alluvial F

50

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




