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lIHR—Hydroscience & Engineering
Celebrating 100 years of expertise in 2020!
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IIHR is a unit of the University of lowa’s
College of Engineering. At [IHR, students,
faculty members, and research engineers
work together to understand and manage
one of the world’s greatest resources—
water.










A vision for a more resilient Iowa

The lowa Watershed Approach
@

lowa Flood Center
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= Provide accurate, science-based information to help Iowans better understand flood risks

= Develop hydrologic models for physically-based frequency estimates and real-time flood forecasting
= Establish community programs to improve flood monitoring

= Develop strategies to mitigate and prevent future flood damage

= Develop Iowa’s workforce in flood-related fields

! lood
F
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A vision for a more resilient Iowa

The lowa Watershed Approach
@

lowa Nutrient Center

= Over 65 sensors (along with 17 additional USGS sensors) measure:
Nitrate, pH, Specific Conductance, Turbidity, Dissolved oxygen, Temperature

= Near real-time data, sampled every five minutes, are relayed to the center every
15 minutes and displayed online: lowa Water-quality Information System (IWQIS)

= Forty percent of all real-time nitrate sensors in the nation are in lowa

T e

Hydroscience & Engineering Cﬂntﬂr



http://iwqis.iowawis.org/

IOWA FLOOD INFORMATION SYSTEM

The lowa Flood Information System (IFIS) is a one-stop web-
platform to access community-based flood conditions, forecasts, LAUNCH IFIS
visualizations, inundation maps and flood-related information,

visualizations and applications

IFIS Widget Video Tutorial [ Text Alerts [

RIVER COMMUNITIES

STREAM CONDITIONS

sf? O

o0
00

ABOUT FEATURES TOOLS RESOURCES

http://ifis.iowafloodcenter.org/ifis/en/app/



http://ifis.iowafloodcenter.org/ifis/en/app/

Find YOUR stream sensor!
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Flood Alerts & Forecasts for 1,000 locations
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FLOOD MAPS

|| Current Conditions

@ Community Scenarios

26 Community Inundation Maps!
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Cedar River

P95 G| GaugelD: 05464500 (reference)

Flood Level: 12 ft

¥ Date Created: Jan 2011

Terms of Use: pravisional - nat for regulatory use %
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Statewide Flood Inundation Maps

FLOOD MAPS

[ ] Current Conditions
|| Community Scenarios
|| Reservoir Releases

‘I'] State-wide Inundation
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IFIS—Publicly Available Since 2011

=Qver 3.3 million page views!
=Qver 150,000 visitors during the 2018 fall flooding
= Average visit duration: ~18 minutes



2018 Ralnfall |
| Second wettest y@ar on rec@rd

Statewide average prempltatlon
was 10 in. above normal

27 counties in northern lowa
experienced their wettest year

Third wettest fall on record
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A vision for a more resilient Iowa

Sk The lowa Watershed Approach

National Disaster Resilience Competition (2016-2021)

= Funder: US Dept. of Housing and Urban
Development, in collaboration with the
Rockefeller Foundation

= Funding level: $1B; CDBG; Superstorm
Sandy

= QOut of 14 applicants, lowa received the 4"

largest grant award totaling $96,887,177 Cloar Creek. g .1,

= Applicant: State of lowa, lowa Economic
Development Authority (IEDA)

= lowa Watershed Approach program
developed by IFC in consultation with many,
many partners

English
River




A vision for a more resilient Iowa

8k The lowa Watershed Approach

-\
IWA Program Description
= Establish a WMA A -
= Develop a hydrologic assessment and Wapapiicon
@ Storm Lak

watershed plan Hé';lm & s Dubugue®

= Deploy monitoring equipment
Middle

= Work with project coordinators and B N Lorahilleg e

volunteer landowners to implement projects & Etvasotra Rivr

that reduce the magnitude of downstream

flooding and improve water quality Snap O =t =t
= Assess project benefits based on monitoring

and modeling data W 'WA IWP



A vision for a more resilient Iowa

BRThe lowa Watershed Approach

Hydrologic Assessment

= lowa’s Flood Hydrology & Water Quality

= Conditions in each IWA Watershed ;ﬁ‘g&ﬁt
= Hydrology
= Geology & Soils :;z\s:r; S
= Topography ol ®
= Land Use =
= |nstrumentation/Data Records / Hagird Rosilionce

Mitigation Action
Plan : Plan

= BMPs: Existing vs. Potential
= Hydrologic Model

= Watershed Scenarios

= Ex. row crop to tall-grass prairie, row crop
using cover crop, distributed ponds/wetlands



A vision for a more resilient Iowa

The lowa Watershed Approach

lowa BMP Mapping Project
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= |owa Nutrient Research
and Education Council

= lowa State University 1_4 T L T
= lowa Department of A @g ’IR Qig’i % §ﬁ‘c "'%f’@\,
B St o e A s 2
Natural Resources ~ 3;‘;‘”3%% (s:: "" ’ , * ;.. \; \%:;"Sgr‘?g
eoanea  PEAER O O S
Agriculture and Land ’iﬂlg;‘i‘ ":Pjr’?kf{\?*‘“e‘a-;‘é?‘ ,%}@' PP ‘\.. o5 .&‘&\‘Q'
. N TR 4B 0 A N MRS s N
Stewardship B 3‘@.}-..4311?‘_ hot “«Zum = ‘Tﬂﬂ’ 1». NG P it hﬁ."ﬁ"\
i .;r it N BRI T S 1\5’{ F',' 45-. "“ 3 43 1"%1 A
= National Laboratory for i ,41.5,.%4,, i {';@ RTINER .
Agriculture and the ! M'-‘t"l "»!(@ b -{4‘”3‘ »“e;:\\‘p e f\&*&?‘;‘ ""é*
. Aﬁ 1"' SRS xa SRR RO S
Environment \* 15\ 1 A iy ! 5 S N )
= lowa Nutrient Research SN A A N e I
owa Nutrient Researc SR DA : '**"3&*’ s
AN R RIPEAIR A 33 T el
Center (ISU) PN EZAY s O
A RN S A R
Wie,
i

b
<
'Q;L

iR

/’9‘ ”%’*‘*“ﬁ—ﬁe} GBS GET R AT
. J%ﬁ%ﬁ IS e
/ .;,MREW..SS )'b‘fﬁr.. LA SR

7]
i {Ex

R, \Y I
)V 7 o O
"‘;/'\‘ .»:( &6 S 7 «u.) s e
,_»;s..\ w;'w..nm\ ”"S!’&ﬁ‘ ‘
- siatane ‘ v:q:,.'v S .:;{‘1 ~ Way 20,2018

AN1710 Jowa HUC ~ o
o e SR L
el Blynie P T Jiestcn ";i ' fu(n‘iln;x'u'“ AV YRR "l»"’\'\‘\“f:‘,‘ Q) oty zmie e
[0 ooremted0 Lo D ilizod 3t oa Skety Unershy GIS Facily by N rveeen g A {5 (O eroctezo17 4028

(T nonarisartvn 1730 i1 caapeealion will love DNR CIS osrecrrnl Aotz 4ucs

g L 8 A ] S

http://www.gis.iastate.edu/gisf/projects/conservation-practices



A vision for a more resilient Iowa

The lowa Watershed Approach

lowa B

MP Mapping Project

-

Hillshade showing narrow base terraces Pond dam on hillshade

lowa
Flood

Hydroscience & Engineering _ Center

25

Images provided by: Calvin Wolter, GIS Analyst. lowa Department of Natural Resources



A vision for a more resilient Iowa

@2 The lowa Watershed Approach

” lowa BMP Mapping Project

Contour buffer strips with grassed waterways Contour strip cropping with grassed waterways

science & Engineering _

lowa
Flood
Center

Hydro:

26

Images provided by: Calvin Wolter, GIS Analyst. lowa Department of Natural Resources



A vision for a more resilient Iowa

$%. The lowa Watershed Approach

Agricultural
Conservation
Planning
Framework
Database

lowa, lllinois, Minnesota
& Kansas*
4 - HUC2
166 - HUC8
4,991 - HUC12

Total area:
114,888,661 acres

Agricultural area:
80,724,928 acres (70%)

http://northcentralwater.org/acpf/



A vision for a more resilient Iowa

8k The lowa Watershed Approach

BMP Mapping + ACPF

s af & A
Upper /AR SESEeS0 10
Clear Creek A g BAPREATS
r,,‘\ ";1 t . _- ,

Williamsburg

Grassed ) )
Distance (miles)
Waterways
Existing 131.7
ACPF 62.0
Potential 30.3




A vision for a more resilient Iowa

The lowa Watershed Approach

-\

Salar
radiation

Canopy
evaporation

Pracpitation

Meling

. Evapolranspiration

from plants

Canopy <
intercaption

Net precpdation

{} Throughfal

Soil evaporation

Evaporation
from surface water

g Water table

Groundwater An lowa Watershed Model

= Develop and run watershed-scale
hydrologic models (GHOST) to estimate
watershed responses to rainfall events

Beaver Croek
[ ™ Mew artlord. 1A

Blach Hawk Creck
Huidson, 1A

Dysart, TA

| USGS Gagse
#  Rainlall Fixvel
—_IMesh
[]
4 5 10 0 Milles Cedar River
| | | | Collar Rapinds, TA

9887 Elements
506 Rainfall Inputs




Case Study: Soap Creek Watershed

100 yr. Storm, 7.5 inches of rain in 24 hours

1986 — Formation of Soap Creek Watershed Board — 28E
1988 — Study identifies 154 project locations to reduce flooding
2012 - 132 watershed projects complete



Rimplement Flood Mitigation Practices

-\

* 90% Cost-share

* 500+ Erojectg’ ed and under design

o S "i"ﬁz

Soap Creek Pond Structure from IWP







A vision for a more resilient Iowa

The lowa Watershed Approach

Priority subwatersheds

NDR - IWA BMP IMPLEMENTATION AREAS

NORTH RACCOON WATIRSHED it s g s UPPER10W/A ROVER WA
PASHAGEMENT COALTTION } SN
Marias Agua
maguaditvcounty.com
(v) 712-281-3833
() 712-259-4492 ‘ (o) 329-365-9341 ' ) g
A , | 319-826 £867 R VA4 S WA UPRER 'WAPS] RIVER WA
W - . ) S Angels Auel
a2 angieauslidindytal com
319-327-7474

CLEAR CREEK WATERSHED
COALITION

sahn flathban
Jehn rathhuni@ia.nacdret.net

EASTAWEST NISHNAGOTNS
WATIRSHID MANAGIMONT
sy DOGUTIONS

| Cava Markar Morgan

cmargan@galdenhilisrcd.org
| l0] T12-462-3029
6] 712 249 (029

Legend
ZZ MID-URN Environmental Area . Original BMP Implementation Area
& MID-URN Infrastructure Area @ BMP Implementation Area Added 8/2/2018

[LEPREIENS
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A vision for a more resilient Iowa

The lowa Watershed Approach

Sites

80+ sites Nitrate-N

20-25 sites

* Temperature
* pH

e SC

* DO

* Turbidity

RS
F
Hydroscience & Engineering _Cﬂnl:ﬂ'
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o
® |IHR
® USGS
e IWA
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A vision for a more resilient Iowa

The lowa Watershed Approach

d
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A vision for a more resilient Iowa

The lowa Watershed Approach

lood
Floo
Hydroscience & Engineering _Cantﬂr




A vision for a more resilient Iowa

The lowa Watershed Approach
' Y

Constructed Wetland Monitoring

o
Flood

Hydroscience & Engineering _Cﬂntﬂr




A vision for a more resilient Iowa

The lowa Watershed Approach

lowa Water Quality Information System
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A vision for a more resilient Iowa

The lowa Watershed Approach

Minnesota

I Upper Mississippi River
Water Quality Information
System

Big Data Innovation

Community Cyber Tools
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A vision for a more resilient Iowa

The lowa Watershed Approach
Y
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A vision for a more resilient Iowa

The lowa Watershed Approach

45

lowa Nitrate-N Loads to the Mississippi Basin (US Tons)
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A vision for a more resilient Iowa

The lowa Watershed Approach

5-Year Running Annual Average N Load
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A vision for a more resilient Iowa

The lowa Watershed Approach

Why”

* Crop Acres? 4% increase in lowa since ‘99;
21% increase in the rest of the corn belt
e Tiling? Hard to tell but......... Middle Cedar
Watershed has added 1,200 miles / year for
the last 7 years!

lowa Fraction of U.S. Midwest

 Livestock?

lowa Swine Operations

O S00-1.008 Amimat s (1429 Opwrstion) O HND
& LR00¢ Avwnal B (ROTO Operatmens) - Ll» 1 ‘(l

| Nt B+ 21 300280

Hydroscience & Engineering _Cantﬂr
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0.15

014 T T T T T T T
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Omaha @@orld-Herald

REAL. FAIR. ACCURATE.
Jan 14, 2013

More ag drainage tile installed in lowa during
the past two years than in any other
s comparable period.



A vision for a more resilient Iowa

The lowa Watershed Approach

—"\J
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Including manure
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Legend
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A vision for a more resilient Iowa

The lowa Watershed Approach

To Strive for greater balance between Agriculture, Economic, Water,
Natural and Human Resources, | Recommend:
= Fund Iowa’s Water and Land Legacy while preserving the formula

= Adopt Nutrient Standards for Lakes and protect our lakes after Lake Restoration

programs.

= Require that N application rates accurately account for Manure-N, and in total, do not
exceed 110% of MRTN rates, or alternatively, apply a luxury tax to fertilizer in excess of
the MRTN.

= Develop a digital, geospatial system to map land in manure management plans, and
thereby reduce the number of field parcels in multiple plans.

= Eliminate fall application of anhydrous ammonia and fall tillage on soybean stubble.

= Discontinue row crop production on 100,000 acres of the 2-year flood plain (275,000
acres).

= Moratorium on new CAFOs and tile drainage upgrades until N-Loads show reduction.
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A vision for a more resilient Iowa

The lowa Watershed Approach

N\
Far and away the best prize that life has to offer

is the chance to work hard at work worth doing

— Theodore Roosevelt




