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ReS|I|en€e The ability of a region or community :

to anticipate, withstand, and bounce back from
shocks, disruptions, and stresses including:

d The closu re of a large employer ﬁ@fj;--:_:.; ‘ 'ff‘-
3 The decline of an important indds *' —
Q Changes in workforce /effects otz utomatior =
4 COVID-19 response & reC@ver‘y““‘”H:J“ ==
d Much more.. = ==
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i “Another way of looking at resilience is the ability not onIy to
. bounce back but also to “bounce forward” - to recover and
= at the same time to enhance the capacities of the community
] or organization to better withstand future stresses.”

Urban Land Institute — After Sandy
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Why Regional Resilience?

 Nearby communities often share similar risks/hazards
e Disaster impacts cross jurisdictional boundaries

« Communities are interdependent
* Vulnerabillities in one community could impact another.

o Mitigation investments in one community could impact another
(positively or negatively).

« ECOonomies are regional in nature
« Communities can accomplish more when they work together



Thanks for Joining the Webinar!

» Questions or comments can be submitted via the chat box on the right side of your
screen in drop down menu

» A recording of the webinar will be made available soon at www.nado.org &
www.CEDSCentral.com

e Upcoming webinars for Summertime with the CEDS:
- August 6 — Economic Development: Considerations for Change
- August 11 - So You Want to Hire a Disaster Recovery Coordinator? Lessons Learned and Best
Practices for EDDs

» Please contact Brett Schwartz at bschwartz@nado.org if you have any general
guestions about NADO RF or the Stronger CEDS, Stronger Regions program

== HhONEEN R GTons

A NADO Research Foundation Program



http://www.nado.org/
http://www.cedscentral.com/
mailto:bschwartz@nado.org

Today’s Presenters

Gena McCullough, Assistant Executive Director/Planning Director ! - \

Bi-State Regional Commission (IL/IA) Pgl'ﬁtnﬁte
Joshua Owens, Senior Regional Planner
Houston-Galveston Area Council (TX)
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Exireme Weather
and Infrastructure
Resilience

BI-STATE REGIONAL COMMISSION

FHWA PILOT PROJECT

GENA MCCULLOUGH, ASST. EXECUTIVE/ e ‘
US.Depariment of Transportation 3

PLANNING DIRECTOR Federal Highway Administration RBegilo:ﬁ.otnﬁi!sg




FHWA Resilience and Durability to
Extreme Weather Pilot Program

2018 Resilience Pilots
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Purpose of the Grant

Conduct syem
vulnerability £
assessment
Determine
. s | |
strategies to | 1 y S

mitigate impacts

“Resilience Triangle”



Quad Cities, lowa/lllinois

mn+cou

| Quad Cities 2010 MPA

IOWA

Wisconsin

e By

Missour)

‘e ILLINOIS

St. Louis

5 Mississippi River Bridges +
Rock River Crossings

4 Interstates, 5 U.S. Highways,
10 State Highways

3 Railroads — Class | & Il
24 Barge Terminals
2 Locks/Dams

3 Public Transit Systems
+Multiple On-Demand Private
Providers & Taxis Services

2 Airports

2 National Trails




Vulnerability Assessment

e Structured process

‘ *Ways to use results in

Vulnerability Assessment © | pra ctice
and Adaptation Framework I

THIRD EDITION

* Examples from other similar
FEDERAL HIGHWAY ADMINISTRATION projects

OFFICE OF PLANNING, ENVIRONMENT, & REALTY

* Links and references to
related resources and tools




VULNERABILITY ASSESSMENT AND

ADAPTATION FRAMEWORK

Project
fra m eWO r. k SET OBJECTIVES AND DEFINE SCOPE

Articulate Define Study (ielgcl an.d Identify Key Climate
Objectives Scope harslose Variables
Relevant Assets

ngelop an
Advisory
: COMPILE DATA
Committee &
Assel Data Riverine Hydrology
Secure data e D
Access _
adaptation < g
options i | -1 - B
Determine s i :
o on 0o Consider Risk ~

priorities and
opportunities to ANALYZE ADAPTATION OPTIONS
incorporate
adaptation Multi-Criteria Analysis Economic Analysis
Integrate INCORPORATE RESULTS INTO
assessment DECISION-MAKING

Transportation Planning

Environmental Review

Engineering Design

Transporlation Systems Managemenl and Operations
Asset Management




Stakeholders

. Environmental/Other

e NOAA-NWS, State Climatologists
e Corps of Engineers, NRCS, DNR/IEPA
e Industry, Health Depts., Universities

0" - Transportation

e FHWA, State DOTs, County & City Engineers/Planners, EMAs
e Transit, Railroads, Airports, Trails Interests

, Policy and Adaptation

& o Planning Advisory Group
e Transportation Technical and Policy Committees




Summary of data trends

* FEMA Flood Risk Report

 CMIP Climate Data Processing * Increased variability

Tool Floods, tornadoes, storms

* National Climatic Data Center * Increased precipitation
Frequency

* FHWA, IL DOT, IA DOT Volume

* Midwest Regional Climate Center * Increased disruptions for

transportation networks

* US Geological Survey Impacts CAN be reduced

* National Weather Service through adaptive actions
# of IL Winter ’
Days with 1
Preycipitation azyas WVA_.__ U A_A A A A i
>1inch e} @ g vt g >

Source - MRCC 1900 1910 1920 1930 1940 1950 L1960 1970 1980 1990 2000 2010




Variability vs. Trend and
Extremes

Upper Midwest Climate Region, Precipitation, January-December
w Pracip = 1901-2000 Mean: 20.68" = 1885-2018 Trend +0.35"Decade = Binomial Fiiter
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Climate Change (Trend)

Need to acknowledge and consider in planning. The rules of the game are changing now.

' Ocean Heat
Content
Global Air Temperature we do?
' Sea Surface Sea Level over Land
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Billion-Dollar Disasters

1980-2019 Year-to-Date United States Billion-Dollar Disaster Event Frequency (CPI-Adjusted)

Number of Events

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Statistics valid as of April 9, 2018.

® 2008
® 2018
¥ 2016
® 2011
® 2017
® 2019

@ Average

WEATHER-READY NATION




Future Climate

mid-century
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Hazards today and in the
future

H e at Chmate Change and Notable Vulnerabilities of Transportation Assets
. ; HEAT COASTAL FLOODING HEAVY
Flood’ river and flash . A e v s
D ro u g ht 8niges  Roodways Brdges  Roacways Brdges  Roacways
Wildfires (rare) B 2 (B 2| | e
Ral Arports Ras Alrparts Rall Arports
Winter Storms e 8 w D | D
Ports  Putdic Transit Ports Tunneds Ports Turmels
Severe weather E
Tornadoes, hail, damaging wind B K

National Performance Goals at Risk

" “. E g &I:—IF(‘

These are confounded With AN cor. o S e Somnse oo 2oun

Hurricanes? Coastal Flooding?

At AY ”é" . o . one Dokvary Datays Sulanabity Mowmen & Condiier  Reduchon
5@;1 increase in social vulnerability. Sk
by WEATHER-READY NATION
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Extreme

weather in the
Quad Cities

* River flooding
* Flash flooding

e Combined storms
 Hail

* Lightning/
thunder

* High winds

* Severe winter
storm

e Extreme heat

* Tornadoes




Local Trends 1900-2018

Actual Annual Precipitation - Moline, IL 1900-2018
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Record Crests Records for Consecutive Days above Flood Stage
22.70 ft on 5/2/2019 1st 96 days: 2019 — 3/15 to 6/18
22.63 ft on 7/09/1993 2nd 43 days: 2011 —3/29 to 5/10




Data sharing

e City inundation data?

 Storm surge backup on the
Mississippi?

e Late season floods?
e Straight line winds?

* Main routes that have
underground power lines?

* Extreme heat?
e Other?

37%

(4
Percentage Change in Very Heavy Precipitation

] OO0 = B = =

0-10% 10-20% 20-30% 30-40% 40-50% >60%

Source: Climate Change Impacts in lowa: Report to the Governor and Assembly, 2010



Prioritizing Assets

Criticality assessment = involves identifying the most critical
elements of the transportation system for analysis, using quantitative
and qualitative data.

Vulnerability assessment = what critical facilities/infrastructure
are more vulnerable to disruptions or likely to be impacted by extreme
weather, now and in the future?

Adaptation options = strategies that can increase resilience of the
regional transportation system.



Critical Infrastructure &
Facilities

e Evacuation gathering sites

Map & = Ll scorr<L. 4 i
° oo, o - H f ! ’ COUNTY fral [
* Public works facilities T Lo °_'? L .

Extreme Weather 01 |

* Transit hubs festience 11 ¢

Sritical ]
nfastructure

Evacusateon

* Transit transfer points ° STi. [SSL

Rural Transit
Opert atioes

0o

Anports

e Rural transit operations

Transi Transter |
Pont 1

u Rakyard

* Airports = e
[ T &(_\

* Port facilities 0 s | E 5
[ ] Railyard ;;“Aminr:'m - | 7




Stakeholder Survey &
Interviews
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Stakeholder
Workshop

*  Vulnerability
assessment

* Adaptation options




Criticality Assessment

Criticality assessment = involves identifying the most critical elements
of the transportation system for analysis, using quantitative and
qualitative data.

Virginia DOT North Jersey Transportation Planning Authority
Criteria Data Source Criteria Data Source
Level of use  Traffic volume Jobs and
Importance of population
Elevation destinations density
Risk of flooding relative to sea
level :
Magnitude of Trafle volume
Maintenance i and ridership
] priority routes
SpeC|aI.route & evacuation Evacuation
locations routes Emergency routes
routes



Refining Criticality Criteria

Stakeholder & = High use areas/routes
Transportation Technical = Land use/destinations of
Committee Input Importance

i.e. Rl Arsenal, densely populated areas

= Mississippi River crossings

What is critical to our = Medical/emergency routes
region’s transportation i.e. hospital access
system? = Redundancy throughout network

= Economic vitality
i.e. access to large employers



Data Input for Weighted Sum

Overlay Analysis
Bridges (AADT)
Manual Classification
< 1,000 1
1,001 -10,000 2 Bettendorf Transit (Ridership)
10'001 - 25'000 3 Natural Breaks Classification of Avg. Weekday Ridership
25,001 - 40,000 4 0-76 1
> 40,000 5 77 -95 2
Pedestrian access bridge 1 e _—_ 96 - 111 3
Access to Critical Facilities
IL Roadways (AADT) access road segments 3 Davenport Transit (Ridership)
Natural Breaks Classification Natural Breaks Classification of Avg. Weekday Ridership
500 - 4,250 1 0-110 1
4,251 -9,400 2 Access to Major Employers 111-186 2
5,401 - 17,500 3 All access road segments 1 187 - 302 3
17,901 - 32,600 4
32,601 - 69,700 5 MetroLink Transit (Ridership)
Natural Breaks Classification of Avg. Weekday Ridership
IA Roadways (AADT) 0-634 1
Natural Breaks Classification 635 — 1,545 2
500 - 3,520 1 1,546 -2,518 3
3,521 -8,900 2
8,901 -17,100 3
17,101 - 30,000 4
30,001 - 72,000 5
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Legend
Criticality Weighted
Score
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Focus for
Adaptation Options Prioritization

M ost _at-rl Sk Priority Segments for Adaptation Options Review
Corridors - e

Hot spots

Already Planned
Projects

Asset by State or
Jurisdiction

Combination



Review Priorities by
Potential Solutions

Advisory Control  Treatment

Intelligent Transportation

System (ITS) Variable speed limits Green infrastructure

Levee construction

Motorist alerts Vehicle restrictions b e i

Communication &

Outreach Plan Route restrictions Culvert sizing

Road side active warning

Road-surface treatments Road/bridge elevation
systems

(Asam et. al., FHWA, 2015)



Ot h €I Policies and Procedures

Climate and emissions policies
Emergency Management
Mitigation Measures
Disinvestment

Solutions with co-benefits

Environmental Justice and Equity

........

> A T~
Map 1 smai Gouniy | .‘ J
Transportation ||/ }
System \ i
Extromn Wealther
Rosilence

e o o b Comty Dewntury




Incorporating into Transportation
Planning Process

Extreme Weather Resilience Objective

e Develop objective for LRTP — policy statement
* Incorporate Adaptation Priorities in chapters
e Consider resilience review for planned projects

Resilience Discussion & Project Selection

e Recognize resilience in TIP — use environmental maps to highlight vulnerabilities
e Review selection criteria to incorporate resilience

Resilience in Project Development Process

e Write grants for priority resilience projects

e Work with local jurisdictions during project development process to incorporate
adaptation options into project development



Next Steps
& Lesson
Learned

Priorities and
Opportunities for

Adaptation

+

Integrate Results &
Recommendations

Jun.-Sep. 2020
Criticality Mapping Analysis - Finalize

Adaptation Strategies Draft to MPO Technical
Committee and Advisory Committee

Draft Resilience Study Report &
Recommendations for the LRTP

Final Report to FHWA

Lessons Learned — Peer Exchange

Growing Staff Capacity in Climate
Data Integration

Valuing Resilience

Proactive Collaboration
Mainstreaming Resilience

Resilience Informed Planning



Questions?

GENA MCCULLOUGH
GMCCULLOUGH@BISTATEONLINE.ORG



mailto:gmccullough@Bistateonline.org

Lessons Learned in
Economic Resilience
Planning

In the Houston-Galveston Region







U.S. ECONOMIC DEVELOPMENT ADMINISTRATION
Houston-Galveston

Area Council







Questions

* How well is the 13-county H-GAC Region positioned to withstand and
prevent disruptions?

 What are the SWOT’s at the regional and local level for the region’s
urban, suburban and rural areas?

* What are the current best practices in the region and elsewhere?

 What resources are available to assist communities?



Planning Process
Economic Resilience Literature Review
Survey of Plans and Initiatives
Vulnerability Analysis
County-Level Workshops



Economic Resilience Literature Review

economic resilience

EDA definition

Economic resilience is the ability to withstand and prevent disruptions to the economy.



Survey of Plans and Initiatives

* Economic Development Strategic Plans
* Comprehensive Plans
» Hazard Mitigation Plans

» (Capital Improvement Plans



Vulnerability Analysis

» Past Disasters
» Hazard Mitigation Plan Priorities
* Vulnerable Populations

 Growth/Land Use Forecasts



County-Level Workshops

* Presented Socio-Economic Data
» Hazard Mitigation Plan Priorities
* Economic Development Goals/SWOT

 Areas for Collaboration
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ConOCO"P/ hi"ips I’ \\ A’l E Enterprise Products

Partners L.P.
MarathonOil

e PLAINS AL LIBURTON
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Plan Contents

* Big Ideas

e County Level Economic Resilience Profiles
* Case Studies

* Resources



KEEPING WATER WHERE
IT BELONGS

DEFENDING GREAT
PLACES 1

FUTURE PROOFING
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L e

Long-Term Community
Recovery Plan

April 2009

CHAMBERS COUNTY TEXAS
/ \

KEEPING WATER WHERE IT BELONGS



KEEPING WATER WHERE IT BELONGS




DEFENDING GREAT PLACES
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DEFENDING GREAT PLACES




Improved
- Plan vehic:JIa(r aeccess
Linkages

and circulation

Median and
Turn Lanes

Farmers
Market

Provision of public  Improved local
places and civic and regional
spaces mobility

Reinforcing a
Main Street
Environment

& Infill, Affordable

Wnits on Individual

Lots

Pedestrian-Focused
Street Streetscape
Realignment : | G

Commuter ——at
Rail Station

Improved

1 g G ‘/ / \*‘\ \\Q, ‘, oy N
. =
P ¥ \Q\
Washington \ |

Greenspace
Square

DEFENDING GREAT PLACES

Enhanced
community
aesthetics

Pedestrian-scaled
and highly walkable
development

Housing choice
offering affordable
living options

Linear Trail
Improvements

Effective
transitioning to
existing uses and
neighborhoods

Opportunities
for community
gathering

Stepping Down
_ Density to Existing

New City Park and

Retention
Feature




FUTURE PROOFING
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FUTURE PROOFING
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LIBERTY COUNTY ECONOMIC

RESILIENCE PROFILE

Contents

Liberty County Chvervies
Pecant Disruptions to the Economy
Economic Resilience Strategias
PFecom mendations
Land Use and Demuographics.
Housing....
Econamy .
Education, Hazard Risks, and Commute ...
Economic (usters
Lol Planning ..
[iata Sources ...

Liberty County
Boundarlies

Liberty County
Other counties
@& Top 4cities
—— Major roads

County Seat: Liberty
Largest City: Liberty

Introduction

Economic resilience is the ability to withstand and pravent
disruptions to the economy. The most common types of disruptions
include dowrtums in the economy or in a key industry; the exit of a
major employer; and natural or man made disasters.

Creating a resilient economy requires the ability to anticipate
risk, evaluate how risk can impact economic assets, and build the
capacity to respond to disruptions.

This profile is intended to provide an overview of the factors
affecting the future growth, development and resilience of Libarty
County and it's economy by providing key data points on the
economy, demographics, and other useful information.

1

Liberty County Profile  Page

Land Use and Demographics

Population Growth Forecast
Liberty County grew by 6% from 1980 to 2015 and is
expectad to reach 155,000 residents by 2040,

0651
0661
0007
oloz
($TdaT4

0£0Z

Liberty County Profile

Liberty County
Land Use

Other counties
1% [l Openwater
8% [l Developed Land
32% Wetlands
60% [l Forest, shrubs,
pasture, grasslands,

barren lands and
cultivated crops

Liberty County is bisected by the
Trinity river, and the western half
of the county is experiencing
increased residential development.

Municipal Populations
The City of Liberty is Liberty County’s
largest incorporated municipality.
9,175 Liberty
8,005 Cleveland*
7,734 Dayton
1,003 Ames
1,054 Daisetta
885 Hardin
654 Plum Grove
615 Kenefick
486 Devers
267 North Cleveland
157 Old River-Winfree*
100 Dayton Lakes
51,389 Unincorporated
*The muniopaliity spans multiple counties.

Only the populstion residing in Liberty
County is shown here.



Leadership
in Times of

CRISIS

A Toolkit for Economic Recovery and Resiliency

RESOURCES K:J



'RESTORE YOUR

i :,;' ECD N 0 MY = Disaster Preparedness = Economic Recovery - Resilience

Preparedness Recovery Resources Events Contact Us

Download for more details
on the resources available in
Flonda!

News & Resources

'H""";L »»« New brochure in Spanish! ;Nuevo folleto en espaiol! Restore YourEconomy.org provides
Por qué involucrar empresas pequefias en continuidad comercial? Empresas pequefias BS0UICES and Dest pracice FNOMason

RESOURCES




Questions

Joshua Owens
Wharton Economic Development Corporation
execdirector@whartonedc.com

Cheryl Mergo
Houston-Galveston Area Council
Cheryl.Mergo@h-gac.com



mailto:execdirector@whartonedc.com
mailto:Cheryl.Mergo@h-gac.com
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