


Webster’s Definition of Risk & Resiliency

* Risk/Vulnerability — Possibility of LOSS or Exposure to
Hazard

* Resiliency - An ability to RECOVER from or ADJUST easily to
MISFORTUNE or CHANGE..

* Transportation Resilience can be reflected as a measure of
annualized monetary loss of service or mobility from
weather related threats based on asset design,
characteristics and vulnerability.
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I-35 over South Skunk River - 2010
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Flood Event

e South Skunk River - Over 500 Yr. Flood in 2010
* Previous Peak = 26,000 cfs

*2010 Flood = 36,000 cfs (38% increase above
Record Flood)

* Gage has 63 years of record



2D Hydraulic Modeling

* Conventional 1D Modeling is Difficult — Due to
Levees/Dikes & Skewed Highway to Flood Plain

2D Hydraulic Model more Accurate
* Modeling Surface vs. Cross Sections

* Model was Correlated with 2010 Flood



Design for Resiliency —
I-35 over South Skunk River
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TRANSPORTATION RESILIENCY
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Gage Record — Historic Floods

USGS 05451500 lowa River at Marshalltown, |IA

Annual Peak Streanflow, in cubic feet

per second
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U.S. 30 over lowa River near Le Grand, IA




U.S. 30 Flood Resiliency/Adaptation

DOWNSTREAM BOUND.
FLOWAGE EASEMENT
EXISTING/OPTION

Leves.
@
FLOWAGE EASEME!
" OPTION 4

/ o
3 . Sy CR T47
SASEMENTS / NOTES: T 3 CONCEPT DESIGN FOR
(B) FLOWAGE EASEMENT FOR INCREASE IN WATER SURFACE >1.50 FT. FROM  ®WATER SURFACE KEY POINT LOCATION % = h 3 SR . ity U.S. 30 OVER I0WA RIVER
PRE-DEVELOPMENT CONDITION FOR 100 YR. EVENT (IADNR LOW DA . i =y g™ 2
POTENTIAL. BATER SUnPACE CONTOURS SHOm Fom 5 : ; o = TAMA COUNTY
INFORMATION ONLY. |ADNR PERMIT NOT REQUIRED FOR THIS PTION. . :& « : = . LOCATION MAP / EASEMENTS
—— £ : i
DESIGN TEAM - DESIGN NO. FiLE No. DESIGN SHEET NO. _ OF TAMA COUNTY | CT_NUMBER NHSN-030-5(236)—2R-36. | sreET NOMBER | OF |
S72/20T6  T0mEES AN wRauTmE BUN\PTCJeCTviSe. SOL.nL. Ien P WHaIM\CoT Umer TeNF 1G o< \E60I00Z0 TEVERPre TmND0 TNBE . 030-cancept .can  Sheste s ey




35 over Raccoon River in West Des Moines
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-35 over Raccoon River
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Resilient Mobility w/Implementation of Real-

Time Monitoring of Highway Overtopping:

1. Integrating IFC technologies into the IDOT Operational Framework
for Roadway Flooding




22 Most Susceptible Overtopping Sites

CURRENT FUTURE
STAGE STAGE
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The lowa Flood Center

Since its creation in 2009 the IFC has been developing technologies for monitoring,
predicting and anticipating the effect of floods and flash-floods in lowa
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Flood Forecasting Model
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Integration with BridgeWatch™

JEngineering @ Bridge\Watch

Solutions

B
=]
a

Garage Supervisors will receive information from from actual observations by
sonic-sensors or from model predicted states. In addition, roadway
overtopping locations with rating curves will receive model forecast.



Resiliency is Proacative — Not Reactive

« COW CREEK REC AREA
« BRYANT '« REDWOOD FALLS

l s‘_m FLASH FLOOD WATCH ’ ReveRe « NEW ULM « FARIBAULT
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\
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« THEDFORD - NORFOLK \ « ONAWA

Monitoring will Accomplish:
Consistency - to develop a statewide framework which enhances public safety by

proactively responding to overtopping alerts as opposed to responding to situations
where overtopping has already occurred.

Quality - the degree to which the forecast corresponds to what actually happened.

Value - the economic benefits of the real-time forecast by properly allocating time and
resources for monitoring and closing the road.



“Bomb Cyclone”




Rainfall from Bomb Cyclone

Forecast

Rainfall

WHAT

Locally heavy rainfall with
possible flooding. Flood
watch in effect.

WHEN

TuesdayMarch 12 through
Thursday, March 14. Flood
watch in effect Wednesday.

WHERE

All of eastern Nebraska and
southwest lowa.
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Levee Breach




Infrastructure Impacts
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I-680 — Restored In-Kind — 34 Working Days




March 2019

680 Damage —







Incorporating Resiliency - Flexamat




icient Anchorage

Suff




1-680 Asphalt Connection —June Event

- b




1-680 June 2019 Flood Event

I1-2% South @ I-680 I/C (CBTW36) 06/06/2019 12:03:01




680 Flexamat — June Event




Minor Repairs — More Resilient

West I-29 South @ I-680 I/C {CBTW36) 06/12/2019 12:15:01




Corps Levee System

Omaha District Levee Status

Missouri River Levees




Status of Repairs Underway" (0wADOT
As of May 23,2019

/

FLOOD RECOVERY STATUS . 1-29 — North of 1-680

H : O )
S _watar on the Rosdway 0 ; | /ICANNY
\ | Mifour bines cpened May 18, 2019

Ry
‘“-.Q‘ - N 1-29 — 1680 to Cound| Bluffs
- D romorl - Creek /‘ G

i All four anes cpened May 18, 2019
- Debets
Famnest &

e |
- Repales Undarway 1-29 — US.34tolowa 2
- Repairs Complata. / Qﬁ
/ - Pammet, houbds repains and dean-up
- Opén to Limited Traffc i l'*
R,
Recovery Status e s
| TARGET - Full mebility achleved on

May 0, 2019

N

1-29 — lowa 2 to Missourt

« Long temm improwments unde way to / y
protect et futue flood damage . £, o A
TARGET - One eastbound lane and both 0’.‘"“’ -mm-m-

westbound Lanes now open to traffic

« Pavement, shorlder repais and dean-1p
camplete

U.s.34 > ‘ TARGET — Full mebilty achleved on
NG f ‘ May 20, 2019 with intermittent ane

: ncti || desuresto acommodate levee and
« Pavement repalr complete / ge repa

« Ciean-upand shoubfer underway
-l‘aum-uﬁhmma 3 lowa 333 & U.S.275
MisouriPve bevels uctuate | e
TARGET - Restore limited mobility / ; o
joon underway, portions ofthe readway
reman under water
L TARCET —Undefined due towaterlevel
fluctuations

OGS

« One Lane of traffic open Ineach direction
with tempoeary dmving surfaces in place

« Daily maintenance and moritomng of
roacway conditions: dosures may oour
again f pacessary

- Design for impeements anderway for
futare flood events

= Water continues to e and fall 5.
Missonr Rives bewe s flactuate

TARGET - Limited mobility achbeved
on May 10,2019




|-611-614 — U.S. 34 & Pacific Junction

V3 Brineccs

27 March 2019

@
1100 HRS

Levee Status Maps
L-611614
Levee System

Legend |
@  Breach Locations ’

A Distress Points

River Miles

N/ Distress Lines




Pacific Junction - Before




Pacific Junction - After

Hundreds of homes and ({
an entire nelghborhood

underwater

EEVE
< - highway submerged




U.S. 34 — March Event




U.S. 34 Damage — March 2019 Event




U.S. 34 — June Event — Revetment Countermeasure

Morth US 34 EB near St. Mary's Wildlife Mgmt Area (IWZ 3705) 2019-06-10 07:44:11




Corps Repair of L-611 — 614 Levee

L-611-614 Initial Breach Repair - wesncosre et~ 21.1une 2019

+  Sand placement on-going within berm
alignment. Sand berm elevation changed to
965’ (was 961°). ~1/3 of sand berm length
now at 965"

|L611/614 85 of 30 MAY 2019 |

e &
\51{? 4

Highway 34 Bepind (6116 T?'Breoi’.h\‘\\




|-601 Cell - Bartlett

Levee Status Maps
L-601
Levee System

N/ Levees

Legend
@ Breach Locations
A Distress Poinls
«  River Miles
N/ Diswress Lines

005 ) M
L)




Wabonsie Creek - Before

Google Earth




Wabonsie Creek Flank Levee Breach




Corps Levee Repair L-601

L-601 Initial Breach Repair

0 Target breach closure ~June 17th



2D Modeling for Resiliency along I-29 and Bartlett
Interchange — Most Vulnerable Cell

* Modeling will Determine Level of Service

* Analyze Resiliency by Constructing Earthen Dike in
_ieu of Raising I-29

* Provide Interior Drainage Design at Bartlett
nterchange

* Determine Potential Use of AquaDam



L-575 Cell = 1A 2 and Hamburg

Levee Status Maps
L8576
Levee System

Legend

@ Breach Locations

A  Distress Points
River Miles
N/ Distress Lines
N/ Levees




Repair of L-575

L-575 A | Initial Repair

Q Dredge lowa re-mobilized and began
pumping on 6/3
U Target breach closure is ~June 17th



L-575 Levee Repair

L-575 B Initial Breach Repair

Tt bircach dosune late this week

Revelmant constructlon s camplzte

Houghly 80 LF of kreach closure alignment remaining
Contract is 20%% complele
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---Plow Cam--- IA 2: today at 10:25 AM CDT

Temporary Mobility




019-05-20 08:55:38 AM JA 2 @ Missourli River (IWZ 3713)

Temporary Mobility

Frd

Last updated by media\sschram at 5/20/2019 8:54 AM




2019-05-28 12:36:24 PM IA 2 & Missourli River (IWZ 3713)

RISK: Flooding 2.0
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Last updated by media\sschram at 5/28/2019 12:36 PM




RISK: Additional Damages
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|A 2 Grade Raise w/Overflow Bridges
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Incorporating Resiliency for DOT Infrastructure

e Raise Road Grade

* Add More Conveyance under Highway
 Bridges/Culverts

* Provide Real-Time Monitoring to Enhance Safety/Mobility

* Incorporate Cost Effective Strategies
* Dikes
* Paved Shoulders
* Flexamat

* Design Anticipating Higher Design Storms/Flows



HYDRAULIC DESIGN for RESILIENCY

Continue to Design Based on the Past
or
Based on Potential Future Impacts?

Dave Claman, P.E.
Preliminary Bridge Engineer

Office of Bridges & Structures
lowa DOT
515-239-1487
david.claman@iowadot.us



