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Flooding Fatalities and Damages

Texas far
outpaces
other states
in flood-
related
fatalities
and flood-
related
damages

Source: Gregory Waller, Service
Coordination Hydrologist, NWS — West
Gulf River Forecast Center,
http://www.nws.noaa.gov/om/hazstats.s
html, 11/18 TFMA

Fatalities by State for 2012 — 2017

156 fatalities 2015 |SEN.
— 2017 B

2017
S100+ billion 70
fatalities

2016
38 fatalities

2015
S850 million 48
fatalities
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Extreme Storms... A History Lesson
24 Hour Rainfall Total
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Urbanization Challenges

Today’s Floodplain
Is Not Necessarily Tomorrow's Floodplain

Floodplain Before Filling
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If large areas of the floodplain are filled, then there will be 4 f Il HHE
an increase in the land area needed to store flood waters. A | T el
This means your home or business may be impacted. 25% shallow 10% shallow
infiltration infiltration
! 25% deep
~«_» infiltration
Natural Ground Cover 75%-100% Impervious Cover
BEFORE AFTER
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Stormwater Challenges

* No regionwide data
* Piece-meal/lacks connectivity

- NOAA Atlas 14 rainfall estimates &

e Required for infrastructure
design, planning, and delineation
of flood risk

e 2022 FLOODS Act
* 10-year updates
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Transportation Challenges

Existing Street Conditions Summary
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* Transportation spending is
high and growing
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Source: Dallas 2017 Bond Program — http://www.dallasbond.com/
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http://www.dallasbond.com/
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How long and high should this
bridge be?

How will this business be
impacted by flooding?

What is a safe elevation
for this electrical _
substation? s
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How will extreme storms
affect this neighborhood?
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Integrated Transportation and Stormwater
Infrastructure (TSI) Initiative

* Integrate stormwater
management, urban
development,
transportation, and
environmental planning

* |dentify impacts and
alleviate risks from flooding

* Get ahead of growth

e Reduce costs
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Project Area Details

85 cities and portions of 8
counties

* 126% increase in population
(2020 — 2045)

* 60% undeveloped (2015)

* 19% growth in impervious
surface (2006 — 2016)

e > 7,000 miles of streams and
> 274,000 acres of 100-year
floodplain

Photo courtesy of City of Newark
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Stakeholder Engagement

1. ldentifying Stakeholders

2. Prioritizing Local Governments for Outreach
3. Preparing for Outreach to Local Governments
4. Following Up After Outreach to Local Governments
5. Addressing Equity

6. Reaching Rural and Agricultural Audiences

7. Reaching Business Audiences
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Mapping, Modeling,
and Policy —
Recommendations
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Stakeholder Involvement

Collect & Analyze Data

Assess Hydrology & Hydraulics & Scenarios

Identify Transportation Infrastructure Impacts &
Develop Decision-Making Tools

Conduct Environmental Planning

Evaluate a Real-Time Flood Warning System

Support & Empower Communities

11
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H&H Modeling Approach
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Approach to Flood Risk Reduction:
Flood-prone Area ID

* Indicator method: Develop a flood susceptibility map using a
GIS stacking model that includes four categories of
conditioning factors: Environmental, Socio-economical,
Infrastructural, and Institutional

Topographical Hydromorphological + Social vulnerability index
+  Elevation + SPI » Population density
+ Slope « STI
. + St d

LS factor tream order s |
* Aspect + Distance from river
+  Curvature + Stream density
«  TWI + Flow accumulation + Distance from transportation
« TRI » Flow direction network

« Time of + Distance from NRCS BMPs (ex.

Meteorological concentration water.harvesting catchment,
» Rainfall intensity « Curve number pumping plant, roof runoff

« Rainfall duration structure)

* Rainfall frequency Land use/cover
Ao  nstiwtonal

Geological « NDWI
* Geology (lithology) * Imperviousness or + Distance from USGS streamflow
» Soil hydrologic group NDBI monitoring gauges
Note: Factors are summarized based on a literature review from 30 peer-
f ¥y . . . . :
‘ . integrating Transportation reviewed journal articles over the past three years. All these factors could be
~ & Stormwater Infrastructure considered in TSI study according to the data availability.
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Green Stormwater Infrastructure Integration

South Oak Cliff
4 fenaissante Park

10% of the
park converted
to bioretention
area

& Stormwater Infrastructure
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Environmental Planning — what is it?

ENVIRONMENTAL PLANNING

Environmental Planning Process

Scoping & Problem Baseline Impact Alternatives
Identification Assessment Assessment Analysis

Stakeholder Engagement Monitoring and Decision-Making Mitigation and
and Communication Management and Authorization Enhancement
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3.35

3.3.2

334

351

Optimization study: model ideal location and sizing for
ponds and other drainage/flood control structures, and
consider potential alternatives to reduce downstream flows.
Planning tool with map of vulnerable areas to identify design
criteria and opportunities for environmental stewardship as
potential revenue

Memo documenting review of ongoing planning and
infrastructure efforts related to green stormwater
infrastructure and nature based solutions

Web-based map that identifies flood prone areas and ideal
locations for implementation of GSI and NBS

Fact sheets on GSI and NBS applications illustrating project
economics

Documented ROI of identified GSI and NBS applications
using Economic & Environmental Benefits of Stewardship
tool, to produce a menu of options for communities

List of GSI and NBS suitability index based on geological,
social, and environmental parameters and ranking of project
types and locations

Financial pro forma, benefit cost analysis tool for various GSI
and NBS applications

Environmental and wetland analysis memo (mitigation
banking considerations)

Literature review of ROI for developers and cities that have
preserved floodplain areas and implemented GSI

Document potential options or incentives to provide for
conservation and preservation of flood-prone and
environmentally sensitive areas

16



Environmental Planning:
Know what you know you know

Project or scheme Grey infrastructure Traditional Scheme initiated by Naturally ocurring
constructed with that intrisically engineering fronted human input that is habitat; e.g. wetland,
L W h at G S I / N BS little or no ecological incorporates green by a created ‘natural’ then dependent on saltmarsh, forest, etc.
consideration; e.g. habitat elements by feature; e.q. natural processes,
ro 1 e CtS h ave dams, floodwalls, design or retrofitting; combination of steel e.g. wetland creation,
p J metal rockfall nets e.9. greening of beams and forest plantation
floodwalls offorestation for

been
implemented
locally?

* Any local efforts
to monetize
restoration?

* Mitigation banks

°
Other re.ven ue Traditional Nature-based / Green Grey Solutions Natural/ Green
generatlon engineering

flood retetion

Prompted

Green grey Hybrid recovery

Nature-based solutions

Source: Martin JGC, Scolobig A, Linnerooth-Bayer J, Liu W, Balsiger J. Catalyzing Innovation: Governance Enablers of Nature-Based Solutions. Sustainability.
2021; 13(4):1971. https://doi.org/10.3390/su13041971
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GSI/NBS - What works best where?

* Map your
vulnherable areas

* Index suitable
projects for those
areas

* Optimize for
implementation

* Alternatives
analysis

L4 integrating Transportation
& Stormwater Infrastructure
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HAZARD: Loss of life & assets || HazarD: Asset loss, yield

due to intense wildfires
soLuTION: Forest

management to reduce
risk of super-fires

HAZARD: Crop failures and
eduction & contaminationllivestock loss due to drought
due to flooding soLuTion: Agroforestry to
oLuTioN: Restore wetlands make better use of soil
to absorb and filter flood moisture and reduce
waters evaporation

HazarD: Urban flooding
due to intense rainfall
SOLUTION: Restore
watercourses, expand
greenspaces, and

HAZARD: Loss of land,
livelihoods, and assets
due to rising sea levels

and coastal erosion

soLuTioN: Restore coastal
ntroduce porous surfaces wetlands, including

to reduce flood risk enhance engineered

* o o measures
HazZaRrD: Landslides, soil & e

loss, and siltation due HAZARD: Reduced or HAZARD: Asset loss, l‘
to intense rainfall intermittent river flow yield reduction & HAZARD: Heat stress @
soLuTIoN: Protect and due to drought transport disruption due to urban heat HAZARD: Loss of life and
restore forests to soLUTION: Protect and due to flooding islands assets due to storm
stabilize soils and slow restore forests and soLuTion: Protect and soLuTION: Expand surges and inundation

restore forests to
slow water runoff

watersheds to
regulate flow

water runoff soLuTioN: Protect and
restore mangroves,
marshes, and reefs to
buffer coasts and absorb

floodwaters

green spaces in and
around cities

; | : "‘F W N\
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MOUNTAINS, !
FORESTS & '
|
|

RIVERS &

WATERSHEDS WETLANDS

Source: Stefanakis, Alexandros et. al. (2021). Nature-Based Solutions as a Tool in the New Circular Economic Model for Climate Change Adaptation.
Circular Economy and Sustainability. 1. 10.1007/s43615-021-00022-3.
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Let’s talk SSS - Support & Empower Communities

EXPLORING THE ROLES OF
GREEN AND GREY INFRASTRUCTURE

* Talk to developers/municipal staff

* ROI on Implemented GSI/NBS xat bolf i T\ansivnat dc\jNaftv:att i Met ad ftgdtt IlIF;/ ngin jgpt e thg
° Greenspace preservation treatment pla t pipeline: dreservorrs. building a costly new pipe orwt tre tmetpl nt.
* Don’t overlook the Power of Stewardship R

* Social capital
e Economic & Environmental Benefits

* Make a menu using feedback and existing
tools

. . 97 <
* Include cost/benefit analysis S0z pyncn %€ Funcmion®!
* What'’s the best ROI for my community?
* Incentivize conservation/preservation
 Existing codes, ordinances, and policies ! Cimtriloncy

v Support biodiversity

* Model policies

Stormwater Infrastructure
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Change the Perception

Stormwater as a
valuable resource, not
a nuisance to be gotten
rid of or passed on to
your neighbor to “deal
with”

7‘ . ) .
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Jacksboro ;‘z»% & Denton 4
o I:'. il "There are idle spots on every farm, and every
'.-'-::'f.l ! " highway.is bordered by an idle strip as long as it is;
I|I| ! ‘.I i !I;-,|! i I||III “ keep cow, plow, and mower out of these idle spots,
, ) |-.'. I'I:I .I.::"“ ..I:"III' and the full native flora, plus dozens of interesting
I-|—| :'- - ‘.-. |-I. " stowaways from foreign parts, could be part of the
"""" :ﬂg > normal environment of every.citizen.”
- Aldo Leopold
= i .
5 (2] cww%} Ny
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