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IIHR Water Quality Sensor Network
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lowa Water Quality Information System
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Wetland: 20% of lowa, 7.6 million acres, <1% remains
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lowa Land Cover

2002 Satellite Data of Iowa Land Cover
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O 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: lowa Legislature voted to ‘let’
Mesquakies own this land;
purchased at $12.50/acre.

80 acres now about 8000.

Via Prof Silvia Secchi, Ul
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Half Breed Tract

1824: reserved for children
of white men/N.A. women

1834: Repealed

Via Prof Silvia Secchi, Ul
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lowa Farming is White

2017 USDA Data

« 86,104 ‘Primary’ Producers lowa as a Whole
* 85,827 White (99.6%) * White (90.2%)
« 378 Hispanic (0.4%) * Hispanic (5.7%)
* 64 Asian (<0.1%) * Asian (2.4%)
- 45 Native American (<0.1%) - Native American (0.38%)
* 40 African American(<0.1%) - African American (3.7%)
« 6 Pacific Islander (<0.1%) - Pacific Islander (0.1%)

Via Prof Silvia Secchi, Ul
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“THE STATUTE LAWS

OF THX

TERRITORY OF IOWA,

69
ENACTED AT THE FIRST SESSION OF THE LEGISLATIVE
ASSEMBLY OF SAID TERRITORY, HELD AT
LY OF 8ATD TERRITORY. & BLACKS AND MULATTOES.

AN ACT to regulate Blacks and Mulattoes.

Sec. 1. Be it enacted by the Council and House of
Representatives of the Territory of lewa. That, from Certificate of
and after the first day of April next, no black or Ireedom requir-
mulatto person shall be permitted to settle or reside ®d under seal.
in this Territory, unless he or she shall produce a
fair certificate, from some court within the United
States, of his or her actual freedom, which certificate
shall be attested by the clerk of said court, and the
seal thereof annexed thereto by the said court, and

DU BUQUE: give bond, with good and sufficient security, to be Bond and se-

RUSSELL & REEVES, PRINTERS.
1889,

PUBLISHED BY AUTHORITY,

REPRINTED BY THXR
HISTORICAL DEPARTMENT OF 10WA,
1800,

$500 bond made land purchases
Impossible
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Pre-European Settlement Streams

Sandy or gravel bottom Wide, shallow streams

Gently-sloping banks

With vegetation Water table close

to surface
Perennial vegetation

- I“WA IIHR-Hydroscience & Engineering



Breaking the prairie

Fhee cuurteny & Dasre oond Coaameprany
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Research, Education, and Service
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¥

Credit: Shea, M.E., Schulte, L.A. and Palik, B.J., 2014.
Reconstructing vegetation past: pre-Euro-American
vegetation for the midwest driftless area, USA. Ecological
Restoration, 32(4), pp.417-433.

Credit: USDA
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Hydrological Modification: 1860s-1910s

Hand digging tile, Boone Co. |A. ca 1914
Source: “An lowa album: a photographic history,
1860-1920° by M. J. Bennet, University of lowa Press,
lowa City, lowa
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How the landscape used to hold
water

Attachment 1. Photo of ponded water in drained wetlands of Iowa’s Prairie Pothole
Region after a heavy rain temporarily backed up the drain tile in early May, 2005. Photo
courtesy of Guy Zenner, lowa DNR Waterfowl Biologist.

In the early 1800s, lowa contained about 10 to 15 million ha of wetlands.
About 99% of that acreage is gone.



Tiling field now




Source of the lowa River
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Stream Straightening, 1930-1975
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Image courtesy of B. Beck, ISU

f Direction of bank or bed movement
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Images courtesy
of B. Beck, ISU
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Transformation of lowa Farms

WINNEBAGO
RESEARCH AREA
WINNEBAGO 1976
RESEA%% AREA ®. IDLE
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O FARM-STEADS © OTHER cRroP

¥ TREES

@ OTHER CROP
®© MARSH OR WET MEADOW

% TREES

@ MARSH OR WET MEADOW Figure 23. Cover map of the Winnebago
Figure 19. Cover map of the Winnebago pheasant study area, 1976.
pheasant study area, 1941.

1941 1976
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8000 CAFOs

lowa Swine Operations

Swine Operations 2017
o
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Water Quality Conseguences

" Erosion
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Soil loss is still very high

Source:
EWG

Average Soil Erosion {tonsfacre}
~— No Data g 0-5.0 - -10.0 @ 10.1-20.0 ggp 20.1- 50.0 ggp 50.1- 100.0 ggp Greater than 100
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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: NO5

Regulated drinking water
contaminant since 1974
Limit: 10 ppm (as N) SRR /HYDROUS AMMONIA

Hydroscience & Engineering College of Engineering

27 HD[H] N ]F[(E:Elélvl?g\/ﬂ@lw J




Research, Education, and Service

lIHR—Hydroscience & Engineering —~

lowa Statewide Nitrogen Inputs and Outputs

Il Commercial N
00 Hog N
Il BeefN

2.6x10° { [ Fnaton We over-apply nutrients

N Poultry N

o= e because the taxpayer

@O Surplus N

shoulders the burden for
the environmental

2.0x10° -

— | I | consequences
| I 2 I
10° - I ! 1 i | . Ol | | D ‘ ~ 0 g
. v . K I About 32%
< q) g . I g of “surplus”
SRy I . . . makes it to
. : I i ; . . ims streams
S .
AT L LINATHALLET
n .I'I.ill"llll : [
= N N N D NN DMDMDNMNDDNDMDNDNDDNDNDNDDNMNDDNDN
© © © © © © © © © 00 O OO ©O O O ©o o o
© © O © O © © © © © © m m® & @ @ e D -
© O© = N W & O O N O © © = N W & O O N

28 HD[H] N ]T(g-ll:Elélvl?IAVEIEITY J

Hydroscience & Engineering College of Engineering




Drinking Water

7000 private wells have
tested above the safe
7 . ; R : : drinking water level of 10
? [l R R mg/L since 2000
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PWSs requiring nitrate removal treatment

PUBLIC WATER SUPPLY

DES MOINES

WEST DES MOINES

ANKENY

URBANDALE

UNIVERSITY OF IOWA WATER SYSTEM
JOHNSTON

WARREN RURAL WATER DISTRICT
WAUKEE

CLIVE

BOONE

XENIA RURAL WATER DISTRICT-DM
NORWALK

SIOUX CENTER

SOUTHEAST POLK RURAL WATER
DISTRICT

BONDURANT

WINTERSET

MANCHESTER

XENIA RURAL WATER DISTRICT-BOONE
ADEL

POLK CITY

RURAL WATER SYSTEM #1
POWESHIEK WATER ASSOCIATION (IAC)
EPWORTH

MANNING

SLATER

CLARINDA

KINGSLEY

HOLSTEIN

MAPLETON

g I0WA

POPULATION SERVED
233020
63541
62416
42469
26684
20495
18838
17945
17506
12934
9792
8948
7050

6050
5493
5253
5191
4358
3682
3418
3300
2000
1860
1510
1489
1439
1411
1402
1224
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PANORA

LAKE VIEW WATER SUPPLY
GEORGE

AUTUMN RIDGE ESTATES
CORRECTIONVILLE

MILO

SIOUX RAPIDS

BATTLE CREEK

HOSPERS

SOUTHRIDGE ESTATES
EVERLY

EARLY

GILMORE CITY

NEW VIRGINIA
MARTENSDALE

EMERSON

EWING TRACE

LEWIS

UTE

PIERSON

HICKORY HOLLOW WATER SERVICE
CUMMING

DANBURY

GRANVILLE

KELLEY

NORWALK WILSHIRE MHP
RIVER OAKS DEVELOPMENT
NORWALK HARTFORD MHP
AMES MHP

HAMMOND ESTATES
LOGANSPORT

ST MARY'S

BENEFIT WATER DISTRICT #2
DEER HUNTERS RUN
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77
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160
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80
70




Des Moines, |IA
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Raccoon River

Image credit: Des Moines Water Works
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Ottumwa Water Works

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

The city lies in Wapello
County, which ranked
94th out of 99 lowa
counties in median
household income in
2019. o
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https://www.iowadatacenter.org/data/saipe/saipe-income

Surface Water

s, -

L4

Lake Erie Algae Blooms

Gulf of Mexico Hypoxia

NASA file
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IOWA STATE UNIVERSITY

lowa Nutrient Reduction Strategy

Home

Strategy documents
News releases

Resources

Contacts

Submit comments
Comments and responses

lowa Nutrient Research Center

g I0WA

lowa Nutrient Reduction Strategy

The lowa Nutrient Reduction Strategy is a science and technology-based framework to assess and
reduce nutrients to lowa waters and the Guif of Mexico. It is designed to direct efforts to reduce nutrients
in surface water from both point and nonpoint sources in a scientific, reasonable and cost effective
manner.

The Mississippi River/Gulf of Mexico Watershed Nutrient Task Force was established in 1997 to
coordinate activities to reduce the size, severity and duration of hypoxia in the Gulf. Hypoxia is a large
area of low oxygen that can't sustain marine life. Nutrients that lead to algae growth are the main culprit.

In its 2008 Action Plan, the task force called upon each of the 12 states along the Mississippi River to
develop its own nutrient reduction strategy.

Working together, the lowa Department of Agriculture and Land Stewardship, the lowa Department of
Natural Resources, and the lowa State University College of Agriculture and Life Sciences developed
this proposed strategy.

IIHR-Hydroscience & Engineering

The lowa Nutrient Reduction
Strategy was developed by:

Z7\ |OWA DEPARTMENT OF
§’ AGRICULTURE &
N\ ﬁ LAND STEWARDSHIP

IOWA STATE UNIVERSITY




Practices

Wetland
construction
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Cost of Nitrogen: today about $1.20/1b

Cost to remove nitrogen using BMPs: $2-S10/pound

Average statewide load: 600
million Ibs

459% reduction = 270 million
lbs/year

$540M to $2.7B/year
IEIRCS 1

College of Engineering
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New Tile

Watershed 2002 2007 2016
Middle Cedar $1,900,000 $5,100,000 $5,600,000
Upper Wapsi $1,800,000 $2,200,000 $6,600,000
English River $187,000 $492,000 $1,124,000

North Raccoon $536,000 $936,000 $1,175,000

Upper lowa $106,000 $231,000 $931,000

Clear Creek $9,350 $4,300 $50,500

Table 1: Estimated amount spent on new drainage tile in six
lowa watersheds.

Landform % of lowa’s Area Slyear spfent Sl e
tile
lowan Surface 16.9 $24,500,000
Des Moines Lobe 21.4 $5,845,000
Northwest lowa Plains 8.3 $2,272,545
Paleozoic Plateau 4.6 $3,580,862
Southern lowa Drift Plain 41.3 $33,837,580
Total 92.5 $70,064,878

Table 2: Estimated amounts spent in 2016 on new drainage tile
in five of lowa’s landforms.
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lowa Farm Subsidy Information

Farmers received $35.5 billion in subsidies 1995-2020

Crop Insurance Subsidies: (36.56
Dillion)

Disaster Programs: (3808 million) \

Conservation Programs: ($6.18 billion)

Commodity Programs: ($2.2.0 billion]

IIHR-Hydroscience & Engineering
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IOWA
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Farm Subsidy ($) per person population, 1995-2020 (top 10) Farm Subsidy (S) per crop acre, 1995-2020 (top 10)
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How Do You Overcome Structural Drivers to Bad Water Quality?
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Confinements

Combined Operations

Open Feedlots
1-5003u (1,312) 0-500 3¢ (348) . 1-500 3u (1,324}
®  500-10003u(598 @  500-1000au (380 4 500-1,0003u(3792)
0 125 25 50 75 100
@® 1000-50003u(108) @ 1,000-50003u (396) A  1,000-50003u (3,288)
A 5000-20,000 3 (53] w
BN

) €. Hruby - 1/29/19

@  5000-20,00030 36

@ 20000-250000 (3)
Numbers in parentheses are the number of operations

® 5.000-20000au [29)
A 20000-800003u (1)

L
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More Diverse Farming Systems

Marsden Long Term Rotation Study-
ISU

Matt Liebman

Corn/Soybean/Oat/Alfalfa/Alfalfa vs Soil health is better

Corn/Soybean Tile nitrate 57% lower

N fertilizer use 91% lower Soil erosion 50% lower

Herbicide use 97% lower Fossil Fuel use 60% lower

Weed biomass similar Net returns similar (revenue lower but input

Soybean sudden death syndrome much lower costs also lower)
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Climate Change

Raccoon River Watershed Annual Precipitation (mm)

(>1000 mm 15 times)
(>1000 mm 1 time)

(<600 mm 2 times)

(<600 mm 9 times)

Hydroscience & Engineering College of Engineering ege of Engineering
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What do we want our production system to look like?

commerce

Nutrition, Equity and Environmental O

utcomes?

L e




Minneapolis

Fort Worth Albuquerque St. Louis

Urbandale New Orleans
Ankeny

Cedar Rapids
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