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IIHR is a unit of the University of lowa’s
College of Engineering. At IIHR, students,
faculty members, and research engineers
work together to understand and manage one
of the world’s greatest resources—water.
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' lowa Flood Center—Serving lowans since 2009
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A vision for a more resilient Iowa

The lowa Watershed Approach
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A vision for a more resilient Iowa

The lowa Watershed Approach

IWA Built off the Framework of lowa Watersheds Project (2010-2016)

= August 2010, HUD announces $312M for
Disaster Recovery Enhancement Fund (DREF)
to 13 states in response to flood mitigation
efforts

= lowa received the largest grant of $84.1M of
CDBG funds

= $10M allocated to watershed demonstration
projects directed toward flood damage reduction
and educational programming

= $8.8M set aside for watershed demonstration
projects overseen by the lowa Flood Center

= $800K was used to establish the first WMAs in
lowa

Upper Cedar River -
Beaver Creek \ By NIVET
By
Otter Creek

Middle Raccoon River

Soap Creek / Chequest Cregk

South Chequest Greek.
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The lowa Watershed Approach

Case Study: Soap Creek Watershed

100 yr. Storm, 7.5 inches of rain in 24 hours
0
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1986 — Formation of Soap Creek Watershed Board — 28E
1988 — Study identifies 154 project locations to reduce flooding
2012 - 132 watershed projects complete
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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 rm Lake

Dubuque*

Bee

= Qut of 14 applicants, lowa received the 4t Branch

largest grant award totaling $96,887,177

= Applicant: State of lowa, lowa Economic
Development Authority (IEDA)
bot
= lowa Watershed Approach program Nishn "
developed by IFC in consultation with many,
many partners

o Clear Cr; Coralville

English
River




A vision for a more resilient Iowa

The lowa Watershed Approach

IWA Program Description

= Establish a WMA

= Develop a hydrologic assessment and watershed
plan

= Deploy monitoring equipment

= Work with project coordinators and volunteer
landowners to implement projects that reduce the
magnitude of downstream flooding and improve
water quality

= Assess project benefits based on monitoring and
modeling data
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A vision for a more resilient Iowa

The lowa Watershed Approach

NDR - IWA BMP IMPLEMENTATION AREAS

NORTH RACCOON WATERSHED
MANAGEMENT COALITION
Marius Agua
magua@bvcounty.com

UPPER IOWA RIVER WMA
v Ny Matt Frana
MIDDLE CEDAR WMA matt.frana@ia.nacdnet.net

Adam Rodenberg o (P=rs ESHIEK Frishers j 563-382-4352
arodenberg@co.benton.ia.us i )

(0) 319-365-9941
319-826-4867

(0) 712-291-3883
(c) 712-299-4492

UPPER WAPSI RIVER WMA
| Angela Auel
2 angieauel@indytel.com

319-327-7674

e |

CLEAR CREEK WATERSHED
COALITION
John Rathbun
john.rathbun@ia.nacdnet.net
319-337-2322

EAST/WEST NISHNABOTNA ;
WATERSHED MANAGEMENT : | ENGLISH RIVER WMA
COALITIONS ; Jody Bailey
Cara Marker-Morgan : o i3 jbailey@englishriverwma.org
cmorgan@goldenhillsrcd.org 319-656-2310
4 (0) 712-482-3029 2 g -
(c) 712-249-6024

Legend
@2 MID-URN Environmental Area <> Original BMP Implementation Area

& MID-URN Infrastructure Area <> BMP Implementation Area Added 8/2/2018

ABA 8/3/2018



Watershed Management Authorities in lowa — January 2016

Watershed Management Authorities with 28E Agreements

1. Confich Creek WA 4 Tourmile Creek WMA 7 Mnd Creek, Spring Creek & Camp CreekWMA 10, Squper Creek WA 13, Upper lowa River WMA
2. Clew Creek Watsrshed Coalition. 5. Indbws Creek WMA 8. Soup Creek Watershed Board 12, Jurkey River WMA 14. Upper Wapstphilcon Rives WMA
3. Esglab Rives WMA § Maddle-South Recceca WMA 9. Souh Cunlial Towa Coda Cruek WMA 12 Uppes Condar Rives WMA 15 Widnut Creek WMA



Watershed Management Authorities in lowa - July 2019

IOWA'S WATERSHED MANAGEMENT AUTHORITIES

1. Beaver Creek WMA

2. Boone River WMA

3. Catfish Creek WMA

4. Clear Creek Watershed Coalition

5. East Nishnabotna Watershed Coalition
6. English River WMA

7. Fourmile Creek WMA

8. Headwaters of the South Skunk WMA
9. Indian Creek WMA

10. Little Sioux Headwaters Coalition

11. Lower Cedar WMA

12. Maquoketa River WMA

13. Middle-South Raccoon WMA

14. Middle Cedar WMA

15. Mud Creek, Spring Creek & Camp Creek WMA

16. North & Middle Rivers WMA

17. North Raccoon River Watershed Management Coalition
18. Soap Creek Watershed Board

19. South Central Iowa Cedar Creek WMA

20. Squaw Creek WMA

21. Turkey River WMA

ABA6/6/2019

22. Upper Cedar River WMA

23. Upper lIowa River WMA

24. Upper Wapsipinicon River WMA

25. Walnut Creek WMA

26. West Nishnabotna Watershed Coalition



A vision for a more resilient Iowa

The lowa Watershed Approach

Hydrologic Assessment

= lowa’s Flood Hydrology & Water Quality

= Conditions in each IWA Watershed A“si‘::';:‘ﬁt
= Hydrology |
= Geology & Soils :éiiﬁﬁ'y et
= Topography o ®
= Land Use ‘
= |nstrumentation/Data Records i Hazard Resilience
= BMPs: Existing vs. Potential | Mitomtion |
= Hydrologic Model O\

= Watershed Scenarios

= EXx. 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

lowa State University

lowa Department of Natural
Resources

lowa Department of Agriculture
and Land Stewardship
National Laboratory for
Agriculture and the
Environment

lowa Nutrient Research Center
(ISU)

lowa Nutrient Research and
Education Council

Spring 2019 QA/QC Focus HUC 8: Lake Red Rock and 102

Statewide Best Management Practices Inventory 2007 - 2010 HUC 12 Watershed Status
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A vision for a more resilient Iowa

The lowa Watershed Approach

Hillshade showing narrow base terraces Pond dam on hillshade



A vision for a more resilient Iowa

The lowa Watershed Approach

Contour buffer strips with grassed waterways on CIR image
Contour strip cropping with grassed waterways on CIR image



A vision for a more resilient Iowa

The lowa Watershed Approach

Agricultural
Conservation
4Planning
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%)
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The lowa Watershed Approach

| Upper
Clea Creek

Williamsburg =

Williamsburg

e

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




A vision for a more resilient Iowa

The lowa Watershed Approach

Saolar
radiation

Canopy
evaporation

Pracpitation

Meling

. Evapolranspiration

) Canopy < from plants
Net precpdation intercaption

‘J\} Throughfai

Soil evaporation

Evaporation
from surface water

'E' Infiltration

B Recharge

GHE2ST

Groundwater An lowa Watarshed Model

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

=  Modeler breaks the watershed down
into manageable and representative
user defined areas

= Simulate hydrologic processes using
a physically-based approach

= Compare simulated results to
observed hydrologic time series (e.g.
streamflow) to assess model
performance

= Quantify the impact of existing and
potential BMPs

Watershed Scenarios



A vision for a more resilient Iowa

The lowa Watershed Approach
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The lowa Watershed Approach

Hydrologic Model Calibration and Validation

I Simulation
I Observed

W
T
I

Runoff Depth (in)
— [ 5]

aot -yl\-ﬁ Wy a% ce? o oot g

=
=
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]
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I

Runoff Depth (in)
= £

=
=

3\)\ ?‘\&% %0?

R RN SR o 2

Observed and simulated average monthly runoff depth (in
inches) for the Middle watershed. Results are shown for
both the calibration and validation periods (2002-2016).

Top: Cedar River at Cedar Rapids, Bottom: Wolf Creek near

Dysart.

— lowa
Flood
Center

Hydroscience & Engineering

Observed

Observed

x10*
14 *
12 14 Calibration
10 | ®  Validation
8
6 .
° [ ]
4
2
0 x10*
0 2 4 6 8 10 12 14
Simulated
12 x10°
0 x10°
0 2 4 6 8 10 12
Simulated

Simulated versus observed annual
maximum peak daily discharges (cfs)
for the Middle Cedar. Top: Cedar
River at Cedar Rapids, Bottom: Wolf
Creek near Dysart.
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Observed and simulated daily flow time series.
Calibration period. Top: Cedar River at Cedar Rapids,
Bottom: Wolf Creek near Dysart. Measured flows were
obtained from USGS gauge stations USGS 05464500,
USGS 05464220.
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Runoff Coefficient

Runoff Coefficient

[ 10.26-0.30
[ Jo.31-0.34
[ 0.35-0.38
B 0.39-043 10 20 Miles

Bl o0.44-047 | | |
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Hydroscience & Engineering Centel‘
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The lowa Watershed Approach

Pond Locations and Index Points

Index Point Description

1 USGS 05463000 Beaver Creek e ——

at New Hartford = e ol
3 USGS 05463500 Black Hawk ( p,i.,cii,si.:e?“.way_)

Creek at Hudson Pactaiait Bind — °“"°'ﬁl
3 Middle Cedar at Gilbertville —=—
4 USGS 05464220 Wolf Creek

near Dysart
5 High Flood Risk Spring Creek
6 Bear Creek Near 380
7 Hinkle Creek Inflow Vinton
8 Blue Creek - Tributary to Cedar
River
9 Dry Creek at Palo
10 Otter Creek above Cedar River| ponds
Flood Plain [ 13:6

. . Em7-8 Ponds (684)
11 Prairie Creek at Fairfax = placement in the
12 USGS 05464500 Cedar Riverat| mmi12-15 Middle Cedar

Cedar Rapids N

AO 5 10 20 Miles
| 1 | |

R SS
00
-

Hydroscience & Engineering Centel‘
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The lowa Watershed Approach

Lower Emissions

Mid-century Late-century

Projected change in heavy
precipitation. Twenty-year return
period amount for daily
precipitation for mid- (left maps)
Higher Emissions and late-215t century (right maps).
Late-century Results are shown for a lower
emissions scenario (top maps;
RCP4.5) and for a higher emissions
scenario (bottom maps, RCP8.5).
Figure taken from The Climate
Science Special Report (Easterling et
al. 2017)
(https://science2017.globalchange.g
ov/).

Mid-century

Change (%)

0-4 5-9 10-14 15+

=10
[ele]
= ]

Hydroscience & Engineering Centel‘




A vision for a more resilient Iowa

Annual Maximum Peak Discharge (cfs)

-\~

Scenario Results/Historic Precipitation/Increased Precipitation (IP)
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Distributed Storage. 684
ponds. 20 acre-ft. 12” outlet

pipe.



A vision for a more resilient Iowa

Scenario
Results/Summary

Native Vegetation. 100%
adoption.

Cov r Crops/Soil

h No ’ljﬁ scenario.
100% a doption.
Distributed Storage. 684

ponds. 20 acre-ft. 12
outlet pipe.

H:I Flood
QO

Center

Average Peak Flow Stage Reduction (in}

Average Peak Flow Stage Reduction (in}
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Cedar Riwver at
Cedar Rapids

Native Vegetation Cover Crops/No-Till Ponds

Baseline

Scenario

I Scenario+IP

Wolf Creek near

Dysart

Native Vegetation Cover Crops/No-Till Ponds
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Farmers, scientists, researchers, and
public utilizing real-time data to make
Informed decisions.
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The lowa Watershed Approach

* 90% Cost-share '
« 1,000 projects sited and under design
* Nearly $30 million allocate

Soap Creek Pond Structure from IWP
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What is Flood Resilience?

Flood resilience is the ability of a community within a watershed to plan and act collectively, using local capacities
to mitigate, prepare for, respond to, and recover from a flood.

Resources
Social
Human
Institutional

Natural
Economic
Physical



We connect with local community organizations partners to support local
interest and create a sustainable approach for building community resilience

) :
-
lowa Valley Resource Conservation & Development A h

A S T 6 FRENCH-RENEKER-
| ASSOCIATES

PLANNING | ENGINEERS & SURVEYORS




00D RESILIENT VINTON

R
e

Middle Cedar— Vinton

* Flood Resilient Vinton website

lowa Valley Resou

irce Conservation & Development



https://www.floodresilientvinton.com/

FLOOD | pledge

' RESILIENT for a
future.

As a business, we commit to supporting
our community during times of crisis.

Flood Resilient Coralville website

Interviewing key partners and stakeholders
Connecting with the community through
online workshops, interviews, business pledge
campaign and at the community food pantry
Creating a geographical database

Developing a final plan S RESILIENT

Q S | |< ':' www floodresilientcoralville.com

PLANNING



https://www.floodresilientcoralville.com/
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HEALTHY HOMES

* $8.4 million of forgivable loans to improve 275
housing units.

* Funds awarded to low-to-moderate-income
residents to make repairs and implement
onsite stormwater management principles to
decrease environmental healthy and safety
issues from flooding
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Outreach and Communication
Website, Newsletters, and Story maps: Media and Field Days:

IOWA WATERSHED
APPROACH

We are social:

L f

@IWAReduceFloods
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TSI A vision for a more resilient Iowa
“@ The lowa Watershed Approach .

Texas Delegation — Jan 2020
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Serving Iowans with innovative tools & reliable information

Iowa Flood Center

The University of Iowa

100 C. Maxwell Stanley Hydrauhcs Labo eo Y5
IowaClty,I “ M o DR

THE UNIVERSITY
OF lowa
College of Lnmineenng



http://www.iowafloodcenter.org/

