A River Runs Through It

A Look at the Flood Protection System
for Cedar Rapids, lowa

HRGreen




A History of Flooding

* Major floods in Cedar Rapids
31.12 ft on 06/13/2008
21.95 ft on 09/27/2016
20.00 ft on 06/01/1851
20.00 ft on 03/18/1929
19.66 ft on 03/31/1961
19.27 ft on 04/04/1993
18.60 ft on 04/04/1933
18.51 ft on 04/10/1965
18.31 ft on 07/25/1999

. 18.30 ft on 05/27/2004

. 18.23 ft on 06/02/2013

. 18.23 ft on 06/16/1947

. 18.05 ft on 07/12/1993

17.85 ft on 07/18/1993

. 17.60 ft on 03/30/1906
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City Response

Interim flood control plan and concept for permanent protection (2008)

Voluntary Property Acquisition Program (1300+) 2009-2014

Adoption of New Flood Insurance Rate Maps (2010)

Updated Floodplain Management Ordinance (2010)

Retrofitted buildings flooded in 2008 and Raised Building Equipment

Raised two bridges over Prairie Creek (2009 and 2011)

McGrath Amphitheatre / Levee protection (2012)

Water System Improvements / Wells Raised (2012)

Waste Pollution Control Facility Upgrades / Levee System (2013)

Interim Levee Repairs

Sanitary Sewer Improvements and Watershed Management (ongoing)

Secure lowa Flood Hazard Mitigation Grant (2014)

Risk

NewBo/Czech Village projects ‘16 — ‘18

Flood Control System Master Plan

FCS 5 - 20 years

Remaining Risk

Risk Reduction
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Flood Control System - East Side rendering as of March
2015

public comments as the
city finalizes plans for a Pil
flood-control system inthe e
months ahead.

Sandy Pumphrey, the
city’s project engineer for
flood eontrol, on Monday
said the city is geuing a lm

emouable flood walls at the
ids. The facility was

ve-
tem, It then has o decide
what part of that alignment
will be earthen leves, solid
flond wall, removable flood
wall or combination wall
that is partially removable.
Jim Halverson, vice

Cedar Rapids, said cost will
play arole In what the city
d. Removable flood
walls, for example, ave more
expensive than levees al
permanent flood walls, and

levees are more expensive
than those that climb more
abruptly.

The biggest questions
about alignment eenter

president of HR Green Co. of more gradually climbing
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CEDAR RAPIDS — The * munications coordinator  to help communicate that
City Council this week ap- CEDARPRAPIDS for the city’s Development long-term vision to the
proved a green-and-white Services Department, said  community.”
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ﬁlﬂéﬁﬁﬁﬁmet (M Tube ¢ cedar rapids flood control More than 6 years of talk about flood control nears end Earmer's Market!
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as with no other water i W—
tower in the city, “CEDAR AT el angineee
RAPIDS” will be added on ‘ ing eonsultants have been
the tower’s east and west : Skt
sides so the name is visible ing flood-control system for
in both directions from b e
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The flood control 1DED e iit;(:gllc‘:;r::ls and consul-
tants held their third open
house inthree mounths on
Monday at the downtown
litrary onee again to elicit
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Overall System

Quick Facts
. 7.5 miles (walls, levees, gates, pumps)
. 20% removable walls

. Protection Level: 2008 Flood Volume
. Includes East and West sides

. Approximately 15 feet in height

. Includes 8t Ave bridge raising

Legend

2 . 0 500 1,000
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cedar Raplds FIOOd contro’ SYStem == Combination Wall sssm Retaining Wall [l Gravel Road Feet 100D CONTROL
w— Permanent Wall === |evee E Levee Footprint S
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Budget Overview

Bridges ($63M)

East Side ($236M)

West Side ($231M)
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Funding

* No authority or multi-jurisdictional entity to fund,
design, construct, or manage the system

* Estimated cost = S550 million

* 3.5% inflationary factor applied to design and
construction

e Over 30 funding options investigated and vetted
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Funding

* Major funding sources include
. Flood Mitigation Grant: $267 million

= lowa legislature authorized a program for communities to
capture up to $15 million for each of 20 years for flood
control

 USACE funding: $117 million

. Debt Service levy increase: $200 million
» $0.20/year for each of 10 years will generate $200 million

e Efforts underway to offset project costs through
- Value Engineering
- Competitive Grants ($15 million secured to date)
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IEDA, lowa
Economic

Development
lowa

lowa Flood
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State
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lowa
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Resources
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and
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Partnering and Collaboration

= Flood Control System MP = Stormwater MP

o Decrease 5-year peak
flow rate =
smaller stormwater
pump station

o Reduce flood risk
throughout the
watershed

o Utilize existing

o Reduce pump station floodplain
capital costs conveyance system
City of Cedar Rapids o Increase value and

utility of upstream

Maximize flood-resiliency | M
capital investments

for every dollar spent on
capital improvements
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Partnering and Collaboration

{:5 Sub Catchment

’ Detention Basin
Surcharge

Less than half full
More than half full
Full - bottleneck downstream |

Full - botleneck pipe
Max Ponding Depth (ft)
01-1.0
20
B30
-0
[ -rl.1+
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Cedar River Outfall Hydrograph

EXISTING VS PROPOSED 5-YEAR MODEL RESULTS
0 AVENUE WATER SHED

100
0 y T T T y T T 1
00:00 06:00 12:00 18:00 00:00
Baseline Condition - ]
Proposed - Typical Condition

Proposed - Modifled Cendition
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Discharge Comparison for Cedar River at the Cedar Rapids Gage

Discharges (cfs)

Feasibility Study
FIS Report (Approved by IDNR
11/30/08)

53,000 54,500
87,000 94,100
N/A 106,000
112,000 122,000

Exceedance Probability
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Discharge Comparison for Cedar River at the Cedar Rapids Gage

Discharges (cfs)

Feasibility Study

FIS Report (Approved by IDNR
11/30/08) (March 2019)

53,000 54,500
87,000 94,100 100,000
N/A 106,000 114,000
112,000 122,000

FEMA Remapping

Exceedance Probability
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Cedar Rapids Project Alt 1A Design Elevation - (25 February 2019)
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HEC-RAS Cross Section Number (feet)

From 16th to 12th and from 8th to 3rd, for sections with a floodwall on the west side, the
elevation will be constant (not sloped) for constructability purposes. This may cause slight
elevation differences in the design elevation between the west and east sides.

*

56000 57000 58000 55000 60000 61000 62000

s Top of Structure Design Grade (143,300 cfs) NAVDSE ft
= = W/Project 0.5% Jan-2019 Proile (114,000 cfs)

= = W/Project 0.5% Feasibility Study Profile (106,000 cfs)
W/Project 1% Jan-2019 Profile {100,000 cfs)

= = W/Project_1% Feasibility Study Profile(94,100 cfs)

63000

2019 IAFSM Annual Conference | A River Runs Through It: A Look at the Flood Protection System for Cedar Rapids, lowa




11 12 13 14 15 16 17 18 19 20

10

Year#

re0e

££0¢

[43014

TE0Z

0€0¢

6202

8¢0¢

L20¢

9¢0¢

Ge0e

720¢

£¢0¢

[q4rd

re0e

020¢

610¢

810¢

LT0C

9T0¢

ST0C

Year

East Side - design, permitting, construction

West Side - design, permitting, construction

16 17 18 19 20

15

14

13

12

11

10

Year #

r€0¢

£€0C

[430r4

T£0¢

0€0¢

620¢

870¢

£e0¢

9¢0¢

S¢0¢

re0e

£¢0¢

¢ene

T20¢

0¢0¢

610¢

8T0¢

LT0¢

910¢

ST0C

Year

WO

mc:g::mn_m

Aempoo)}
Mmau

FEMA Restudy

YO

West Side - design, permitting, construction

@
3
L
"
=
Q.
3]
o
S
(C
©
()}
()
S
o
[l
E
[}
-
"
>
(%]
c
o
=
(S}
[}
-
o
-
a.
©
=)
O
[F 9
()
=
=
Fe)
@
=
o
o
|
<
i
=
oo
>
o
-
i =
[
w
[=
=}
4
—
()]
2
-4
<
()
(5}
{=
()
S
[
Y=
[=
(o)
o
©
=}
c
=
<
=
wv
L
<
()}
i
(=]
(o]




Lessons Learned

* Coordinate Early, Coordinate Often
- Workflow and schedules

- Technical aspects (models,
methods, criteria...)

* |dentify and support multi-benefit
projects
« Prioritize
- Partnering/Collaboration
- Transparency
- Flexibility

* Focus on the shared goal:
A flood-resilient Cedar Rapids
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® @ HANSON CEDA%%;&PIDS

Engineering | Planning | Allied Services

City of Five Seasons®
Building Communities.

Improving Lives.




