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1 AMENDMENT 1: SUMMARY OF CHANGES

This document constitutes the First Amendment (Substantial) to the State of Texas CDBG
Mitigation (CDBG-MIT) Action Plan, approved March 31, 2020.

The primary sections were re-numbered:

From 1 to 2 Executive Summary

From 2 to 3 Mitigation Needs Assessment — State of Texas
From 3 to 4 General Requirements

From 4 to 5 State Administered Mitigation Program

From 5 to 6 Citizen Participation — State Mitigation Action Plan

From 6 to 7 Appendices

The following additional changes to the Action Plan are made in this Amendment:

2 Executive Summary

o Added language describing the additional $4,652,000 CDBG-MIT funds allocated
in 86 FR 561 (January 6, 2021) due to the 2018 South Texas Floods resulting in a
new CDBG-MIT grand total allocation to the state of Texas.

o Added the 2018 South Texas State Mitigation Competition to the program list.

o Added the Harris County Mitigation Method of Distribution Program to the
program list.

o Figure 2-1 CDBG-MIT Eligible Areas: Map updated to include the 2018 South
Texas Floods (DR-4377) disaster.

o Table 2-1 Total allocation budget table updated.
3.1.4 2018 South Texas Floods

o New section specifically detailing the 2018 South Texas Floods along with a map
of the impacted counties.

3.1.5 2019 Lower Rio Grande Valley Floods and Tropical Storm Imelda

o New section specifically detailing the 2019 Lower Rio Grande Valley Floods and
Tropical Storm Imelda along with a map of the impacted counties.

3.2 CDBG Mitigation
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I ——
o Updated to include the additional CDBG-MIT funds due to the 2018 South Texas
Floods and the new total CDBG-MIT allocation.

e 5.2 Connection to Mitigation Needs Assessment

o Added language that 50 percent of funds allocated in 86 FR 561 (January 6, 2021)
must be expended within the 2018 South Texas Floods HUD MID areas (Hidalgo
County).

o Updated Table 5-1: CDBG-MIT Most Impacted and Distressed Counties (HUD
MID) to include the 2018 South Texas Floods HUD MID county (Hidalgo County).

e 5.3 Program Budget
o Updated Table 5-2: Program Budget

= Updated to reflect the new budget totals as allocated from 86 FR 561
(January 6, 2021).

o Updated Table 5-3: Total LMI Budget
= Updated to reflect the LMI Amounts based on the updated total budget.
e 5.4.12015 Floods State Mitigation Competition

o Added language to describe criteria for partial awards and reallocation of unutilized
funds to Regional and State Planning.

e 5.4.2 2016 Floods State Mitigation Competition

o Added language to describe criteria for partial awards and reallocation of unutilized
funds to Regional and State Planning.

o Allocation Amount increased to $149,296,701.36
e 5.4.3 Hurricane Harvey State Mitigation Competition

o Deleted statement detailing that the program will consist of multiple distinct
rounds.

o Added language to describe criteria for partial awards and reallocation of unutilized
funds to the Regional Mitigation Program.

o Allocation Amount decreased to $975,704,817.11
e 5.4.42018 South Texas Floods State Mitigation Competition

o Created the 2018 South Texas Floods State Mitigation Competition to detail the
program criteria for the additional funds from 86 FR 561 (January 6, 2021).

e 5.4.5 Harris County Mitigation Method of Distribution (MOD)
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o Created the Harris County Mitigation Method of Distribution to detail the MOD
criteria for the $750,000,000 program budget because Harris County is the third
most populous county in the United States. Its boundaries contain 1,777 square
miles which includes 22 primary watersheds. In combination with this and the
Hurricane Harvey damage, this allocation is being made for distribution within the
County.

e 5.4.6 Regional Mitigation Program
o Allocation Amount increased to $1,166,997,000.

o Added a waiver request option for the applicable Council of Governments (COG)
to add 2015 Floods and 2016 Floods CDBG-MIT eligible counties to include their
method of distribution.

o Added the Councils of Governments (COG) as an eligible entity.

o Added a waiver request option for the applicable Council of Governments (COG)
to add additional eligible entities to their method of distribution.

o Added a waiver request option for the Councils of Governments (COGs) to lower
the fifty (50) percent LMI benefit requirement with justification.

o Added planning within a five (5) percent cap as an eligible activity.
e 5.4.7 Hazard Mitigation Grant Program (HMGP): Supplemental

o Allocation Amount decreased to $100,000,000.

o Maximum Award decreased to $100,000,000.

o UNM removed as a national objective.

o 50% LMI program requirement removed.
e 5.4.8 Coastal Resiliency Program

o Allocation Amount decreased to $20,459,731.

o Maximum Award decreased to $20,459,731.
e 5.4.11 Hazard Mitigation Plans

o Added language under eligible activities to clarify that cost share is for the
development or update of a LHMP.

e 5.4.12 Resilient Communities Program

o UNM, and LMI added as National Objectives with a minimum designated for LMI
persons.

e 5.4.13 Regional and State Planning
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.
o Allocation Amount decreased to $115,091,280.53.

e 5.4.15 Administrative Funds
o Allocation Amount increased to $215,092,050.
e 55 Location

o Included DR-4377 (2018 South Texas Floods) as eligible disaster-declared
counties.

e 6.1 Public Hearings

o Updated to include the required public hearing in response to the additional
allocation of funds in 86 FR 561 (January 6, 2021).

The following appendices have also been updated to reflect updated program information:

e 7.1 Appendix A: CDBG-MIT Eligible and Most Impacted and Distressed (MID) Counties
and ZIP Codes.

e 7.3 Appendix C: Program Expenditures and Outcomes
e 7.4 Appendix E: Consultations — State of Texas
e 7.6 Appendix H: CDBG-MIT Grant Agreement Specific Condition
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Table 1-1: CDBG-MIT Allocations — Updated in APA1
Program AI\DI:’;\:/;:iL:JSn Change Revised Allocation

2015 Floods State

Mitigation $46,096,950.00 $- $46,096,950.00
Competition

2016 Floods State

Mitigation $147,680,760.00 $1,615,941.36 $149,296,701.36
Competition

Hurricane Harvey
State Mitigation
Competition

$2,144,776,720.00

$(1,169,071,902.89)

$975,704,817.11

2018 South Texas
Floods State
Mitigation
Competition

$4,047,240.00

$4,047,240.00

Harris County
Mitigation Method
of Distribution

$-

$750,000,000.00

$750,000,000.00

Regional
Mitigation
Program

$500,000,000.00

$666,997,000.00

$1,166,997,000.00

HMGP:
Supplemental

$170,000,000.00

$(70,000,000.00)

$100,000,000.00

Coastal Resiliency
Program

$100,000,000.00

$(79,540,269.00)

$20,459,731.00

Housing
Oversubscription
Supplemental

$400,000,000.00

$-

$400,000,000.00

Resilient Home
Program

$100,000,000.00

$-

$100,000,000.00

State Project
Delivery

$128,915,670.00

$139,560.00

$129,055,230.00

Hazard Mitigation
Plans

$30,000,000.00

$-

$30,000,000.00

Resilient
Communities
Program

$100,000,000.00

$-

$100,000,000.00

Regional and State
Planning

$214,859,450.00

$(99,768,169.47)

$115,091,280.53

State
Administration

$214,859,450.00

$232,600.00

$215,092,050.00

Total

$4,297,189,000.00

$4,652,000.00

$4,301,841,000.00
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2 EXECUTIVE SUMMARY

The Further Additional Supplemental Appropriations for Disaster Relief Requirements Act, 2018
(Division B, Subdivision 1 of the Bipartisan Budget Act of 2018, Pub. L. 115-123, approved
February 9, 2018), made available $28 billion in Community Development Block Grant disaster
recovery (CDBG-DR) funds, and directed the U.S. Department of Housing and Urban
Development (HUD) to allocate not less than $12 billion for mitigation activities proportional to
the amounts that CDBG-DR grantees received for qualifying disasters in 2015, 2016, and 2017.

The Additional Supplemental Appropriations for Disaster Relief Act, 2019 (Pub. L. 116-20,
approved June 6, 2019) (Appropriations Act) made $2,431,000,000 in CDBG-DR funds available
for major disasters occurring in 2017, 2018, or 2019. HUD determined that its CDBG-DR
allocations pursuant to the Appropriations Act were sufficient to address unmet disaster recovery
needs in MID areas arising from 2018 and 2019 disasters and allocated $186,781,000 in CDBG
mitigation funds to grantees recovering from qualifying 2018 disasters with 86 FR 561.

HUD allocated $4,297,189,000 in CDBG-MIT funds to the state of Texas through their notice
published in the Federal Register, 84 FR 45838 (August 30, 2019) (the Notice). HUD allocated an
additional $4,652,000 allocation to the state of Texas made through 86 FR 561 (January 6, 2021).
The total CDBG-MIT allocation for the state of Texas is $4,301,841,000. The Texas General Land
Office (GLO) has been designated by Governor Greg Abbott to administer CDBG-MIT funds on
behalf of the state of Texas.

CDBG-MIT funds represent an opportunity to fund and carry out strategic and high-impact
activities to mitigate disaster risks and reduce future losses in areas impacted by recent disasters.
In their Federal Register notice, HUD defines mitigation as: “Those activities that increase
resilience to disasters and reduce or eliminate the long-term risk of loss of life, injury, damage to
and loss of property, and suffering and hardship, by lessening the impact of future disasters.”

Texans are at risk of significant natural disasters. According to the State of Texas Hazard
Mitigation Plan (SHMP), Texas leads the nation in disaster declarations. The recent 2015 Floods,
2016 Floods, Hurricane Harvey, and the 2018 South Texas Floods illustrate these risks.

The flooding events in 2019, as well as Tropical Storm Imelda, further demonstrate that Texans
have been and continue to be at risk of hazards such as hurricanes, tropical storms, depressions,
and flooding. These funds will prove to be a long-lasting investment that increases the resiliency
of communities throughout the state.

The State of Texas CDBG Mitigation Action Plan (the Action Plan) was developed to meet the
HUD requirements outlined in the Notice. The Action Plan consists of a Mitigation Needs
Assessment, a detailed use of funds, and an allocation budget.
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The Mitigation Needs Assessment (the Assessment) was developed using the most recently
updated SHMP (October 2018) to identify natural hazards; it provides a rationale for the state’s
programs. This Assessment demonstrates that:

» Flooding, hurricanes, tropical storms, and tropical depressions have the greatest
impact in Texas;

» Housing, infrastructure, and businesses are continuously impacted and are at risk;
and

» A variety of disasters can happen at any time and any place in Texas.

The Action Plan details the proposed use of all funds, including eligibility criteria, eligible
applicants, and maximum award amounts. All state mitigation activities are required to address
risks identified in areas affected by the 2015 Floods, 2016 Floods, Hurricane Harvey, and the 2018
South Texas Floods.

Through this Action Plan, the GLO allocates funds to local governments and other eligible
applicants for local and regional mitigation projects and mitigation planning. The GLO will
implement state-run housing programs to reconstruct primary residences damaged by Hurricane
Harvey with an eye toward increased resiliency.

This Action Plan considers and addresses critical mitigation needs over a large geographic area
while maintaining as much local control as possible through several programs aimed at creating
more resilient communities through improved infrastructure, housing, building and land use
policies and practices, and hazard mitigation planning. Based on the Assessment, stakeholder
outreach, past planning and recovery efforts, and public input, the GLO has created the following
mitigation programs as updated in APA 1:
i. 2015 Floods State Mitigation Competition
i1. 2016 Floods State Mitigation Competition
iii.  Hurricane Harvey State Mitigation Competition
iv. 2018 South Texas Floods State Mitigation Competition
v.  Harris County Mitigation Method of Distribution
vi.  Regional Mitigation Program (COG MODs)
vii.  Hazard Mitigation Grant Program (HMGP): Supplemental
viii.  Coastal Resiliency Program
ix.  Housing Oversubscription Supplemental

x.  Resilient Home Program

xi.  Hazard Mitigation Plans
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xii.  Resilient Communities Program

xiii.  Regional and State Planning

As required by the Notice, at least 50 percent of CDBG-MIT funds must be used to support
activities that benefit LMI persons, and all programs will have an LMI priority.

HUD has identified Aransas, Brazoria, Chambers, Fayette, Fort Bend, Galveston, Hardin, Harris,
Hays, Hidalgo, Jasper, Jefferson, Liberty, Montgomery, Newton, Nueces, Orange, Refugio, San
Jacinto, San Patricio, Travis, Victoria, and Wharton Counties; 75979, 77320, 77335, 77351,
77414, 77423, 77482, 77493, 77979, and 78934 ZIP Codes as the “most impacted and distressed”
areas (HUD MID) in the Federal Register notices, 84 FR 45838 (August 30, 2019) and 86 FR 561
(January 6, 2021), and has required that at least 50 percent of the allocation must address identified
risks within these areas. Up to 50 percent may address identified risks within the “most impacted
and distressed” areas determined by the GLO.

Appendix A identifies the counties that received a federal disaster declaration in 2015 (DR-4223
and 4245), 2016 (DR-4266, DR-4269 and DR-4272), Hurricane Harvey (DR-4332), and 2018
South Texas Floods (DR-4377) and that were also identified as HUD MID Counties and ZIP
Codes.
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Most Impacted & Distressed
Designations as of
April 13, 2021

DISASTER NUMBER:
"2018 South Texas Floods"
DR-4377 (July 6, 2018)
"Hurricane Harvey 2017"
DR-4332 (Aug. 25, 2017)

"Floods 2016"

DR-4272 (June 1, 2016)
DR-4269 (April 25, 2016)
DR-4266 (March 19, 2016)

“Floods 2015
DR-4245 (Nov. 25, 2015)
DR-4223 (May 29, 2015)

Figure 2-1: CDBG-MIT Eligible Areas
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2.1  Executive Summary — Total Allocation Budget

Table 2-1:

Programs

Total Allocation Budget - Updated in APA 1

HUD Most Impacted and

Distressed

State Most Impacted

and Distressed

Total Allocation

% of Total

Allocation

LMI Amount

2015 Floods State Mitigation Competition $ 23,048,475.00 ' $ 23,048,475.00 : % 46,096,950.00 1.07%: $ 46,096,950.00
2016 Floods State Mitigation Competition $ 74,648,350.68 | $ 74,648,35068 : $ 149,296,701.36 347% $ 149,296,701.36
Hurricane Harvey State Mitigation Competition $ 49226158949 : § 483,443,22762 1 975,704,817.11 22.68%: $ 975,704817.11
2018 South Texas Floods State Mitigation Competition $ 2,023,620.00 : § 2,023,620.00 } $ 4,047,240.00 0.09%: $ 2,023,620.00
Harris County Mitigation Method of Distribution $ 750,000,000.00 : $ = $ 750,000,000.00 1743%: $ 375,000,000.00
Regional Mitigation Program $ 933,597,000.00 | $ 233,400,000.00 : $ 1,166,997,000.00 27.13%: $ 583,498,500.00
AACOG $ - $ 29,888,000.00 | $ 29,888,000.00 2.56% % 14,944.000.00
BVCOG $ - $ 25,041,000.00 | $ 25,041,000.00 2.15%: $ 12,520,500.00
CAPCOG $ 25,125,000.00 | % 27,128,000.00 | $ 52,253,000.00 448%: $ 26,126,500.00
CBCOG $ 149,509,000.00 | $ 30,038,000.00 | $ 179,547,000.00 15.39%: $ 89,773,500.00
CTCoG $ - $ 6,769,000.00 | $ 6,769,000.00 0.58% % 3,384,500.00
DETCOG $ 127,970,000.00 | § 33,572,000.00 | $ 161,542,000.00 13.84%: $ 80,771,000.00
GCRPC $ 42,649,000.00 | § 37,668,000.00 | $ 80,317,000.00 6.88%: § 40,158,500.00
HGAC $ 445, 466,000.00 | $ 43,296,000.00 | $ 488,762,000.00 4188% % 244,381,000.00
SETRPC $ 142,878,000.00 | $ - $ 142,678,000.00 12.24% $ 71,439,000.00
HMGP: Supplemental $ 50,000,000.00 : $ 50,000,000.00 : $ 100,000,000.00 232%: % 100,000,000.00
Coastal Resiliency Program $ 20,459,731.00 : § - $ 20,459,731.00 0.48% $ 20,459,731.00
Housing Oversubscription Supplemental $ 320,000,000.00 : $ 80,000,000.00 : $ 400,000,000.00 930%: $ 280,000,000.00
Resilient Home Program $ 80,000,000.00 : $ 20,000,000.00 : $ 100,000,000.00 232%: % 70,000,000.00
State Project Delivery $ 64,527,615.00 | $ 64,527,615.00 : $ 129,055,230.00 3.00%: $ 64,527,615.00
Hazard Mitigation Plans $ 15,000,000.00 : $ 15,000,000.00 : $ 30,000,000.00 0.70% N/A
Resilient Communities Program $ 50,000,000.00 : $ 50,000,000.00 : $ 100,000,000.00 232%: $ 5,000,000.00
Regional and State Planning $ 5754564027  $ 5754564026 : $ 115,091,280.53 2.68% N/A
State Administration $ 107,546,025.00 | $ 107,546,025.00 : $ 215,092,050.00 5.00% N/A
$ $

3,040,658,046.44 | §  1,261,182,953.56 |

State of Texas CDBG-MIT Action Plan
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2,671,607,934.47
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3 MITIGATION NEEDS ASSESSMENT — STATE OF TEXAS

The state of Texas completed the following Mitigation Needs Assessment (the Assessment) to
identify long-term needs and priorities for CDBG-MIT funding allocated as a result of 2015, 2016,
2017, and 2018 Texas disasters. This Assessment takes into account a comprehensive set of data
sources that cover multiple geographies and sectors and was completed according to guidelines set
forth by HUD in its first CDBG-MIT Federal Register notice, 84 FR 45838 (August 30, 2019).

The information contained in the Assessment focuses on the statewide impacts and the impacts on
the 140 CDBG-MIT eligible counties (see list in Appendix A). The information was compiled
using federal and state sources, including information from FEMA, Texas Division of Emergency
Management (TDEM), and other federal, state, and local agencies and data sources.

The GLO was able to gather information regarding the impacts of the 2015 Floods, 2016 Floods,
Hurricane Harvey, and the 2018 South Texas Floods; actions taken during and following the
storms; and the risks and impacts on impacted communities. This Assessment includes specific
details about needs in the eligible and most impacted and distressed communities. This includes
risks to and impact on housing and infrastructure.

This Assessment has five main sections: (1) Impact of Prior Disasters; (2) Resiliency Solutions
and Mitigation Priorities; (3) State Risks and Hazards Assessment; (4) A Review of State Reports,
Studies, and Legislation; and (5) Hazards by County. Each section illustrates the variety of risks
and immense impacts Texas communities face from natural hazards—particularly from flooding,
hurricanes, tropical storms, and depressions. In demonstrating these risks and impacts, this
Assessment provides a rationale for the state-administered mitigation programs detailed in the
following chapters.

3.1  Cumulative Impacts of Disasters

3.1.1 THE 2015 FLoODS

On the nights of May 24-26, 2015, a slow-moving storm system dropped a tremendous amount of
rain across much of Texas. The storm was preceded by more than a week of heavy rain that
culminated in record-breaking floods in areas that historically had not previously flooded (the
National Weather Service has cited May 2015 as one of the wettest months in Texas history).!
Many areas reported tornado activity and record lightning strikes. The cities of Wimberley and

! “Weather Event Summary: 2015 Memorial Day Weekend Flooding,” Austin/San Antonio Weather Forecast
Office, National Weather Service, NOAA,
https://www.weather.gov/media/ewx/wxevents/ewx-20150524.pdf
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San Marcos in Hays County were particularly hard hit; countywide, 321 homes were destroyed,
with hundreds more heavily damaged.? The Blanco River covered portions of Interstate 35.

During the first part of May, many locations across the state received well above normal rainfall
that saturated soils. When the Memorial Day weekend arrived, much of the region was at least 2—
4 inches (100-300 percent) above average. These conditions led to additional rains running off
directly into rivers, streams, and flash flood prone areas. Across Bandera, Kerr, Kendall, Blanco
and far west portions of Comal and Hays Counties 6-8 inches of rain fell with a maximum of 10
to 13 inches of rain falling across southern Blanco and northeast Kendall Counties. The majority
of this rain fell from Saturday afternoon into the overnight hours of early Sunday morning, leading
to the rapid rise of the Blanco and San Marcos Rivers. The Blanco River at Wimberley rose from
near 5 feet at 9 p.m. to near 41 feet by 1 a.m. One staggering statistic is that the river rose 5 feet
every 15 minutes from 10:45 p.m. to 11:45 p.m. This equates to a 20-foot rise along the river
within a 1-hour timeframe (Figure 3-1).3

Figure 3-1: Fischer Store Road Bridge Over the Blanco River*

2 “Event Narrative,” Wimberley Fire Department/Rescue, Storm Events Database, NOAA,
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=581658

3 “Weather Event Summary: 2015 Memorial Day Weekend Flooding,” Austin/San Antonio Weather Forecast
Office, National Weather Service, NOAA,
https://www.weather.gov/media/ewx/wxevents/ewx-20150524.pdf

4 Photograph by Michael Nyman, USGS, May 31, 2015,
https://www.usgs.gov/media/images/memorial-day-flood-texas
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Areas of Texas saw more than 20 inches of rainfall in a matter of days. About 8 million-acre feet
of water flowed into the state’s reservoirs. Within 48 hours, enough water fell to supply the needs
of a city of 8 million people for 1 year. The amount of water that fell over the 30-day period would
put the state of Rhode Island under 10 feet of water, fulfill New York City’s water needs for 7 full
years, or fill Lake Mead, the largest reservoir in the U.S., twice over.®

The May floods killed 31 people—27 in Texas and 4 in Oklahoma.® The President issued a major
disaster declaration (FEMA-4223-DR) on May 29, 2015, after multiple state disaster declarations
from the governor’s office.

Figure 3-2: 2015 Floods Declared Counties2015 Floods Declared Counties

Federal/Presidential
Declarations for Texas
By County:
2015 Floods

County Designations as of February 5, 2019

DISASTER LIST:

"Floods 2015"
DR-4245 (Nov 25, 2015)
DR-4223 (May 29, 2015)

ﬂ Council of Government

“| Texas Counties

[T HUD MID
I state MID

00
iles

Data Source: FEMA Disaster Assistance Counties - https://»
Author: Texas General Land Office - Community Development and Revitalization Program
Projection: NAD 1983 Texas Statewide Mapping System

Central and Eastern Texas were also hit by dangerous flooding in October of 2015 when rainfall
patterns converged with remnants of Hurricane Patricia. In total, 22 counties were part of this
disaster declaration (DR-4245).

® Christopher Ingraham, “Visualized: How the insane amount of rain in Texas could turn Rhode Island into a lake,”
Washington Post, May 27, 2015,
https://www.washingtonpost.com/news/wonk/wp/2015/05/27/the-insane-amount-of-rain-thats-fallen-in-texas-
visualized/?noredirect=on

6 «“U.S. Storms, Floods Kill 31 People, 27 of Them in Texas,” Wall Street Journal, May 30, 2015,
https://www.wsj.com/articles/u-s-storms-floods-kill-29-people-25-of-them-in-texas-1433006237
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For both disasters, there was a total of 16,253 approved applications for FEMA Individual
Assistance. Total approved individual and households program assistance was $76,048,194. The
total Public Assistance obligated was $209,596,310 for both disasters, with emergency work
totaling $39,933,822 and permanent work totaling $157,709,665. Widespread flooding in 2015
could cost Texas upward of $3 billion, largely from damage to soaked roads and public
infrastructure.’

Figure 3-3: Hydrography for Blanco River at Wimberley
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" Dylan Baddour,“Texas flood damage could top $3 billion for 2015,” Houston Chronicle, October 28, 2015,
https://www.chron.com/news/houston-texas/texas/article/texas-flood-damage-cost-climate-change-el-ni-o-

6594008.php
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3.1.2 THE 2016 FLOODS

The 2016 Floods resulted from storms that extended from March through June, causing severe
damage across almost half the state or 134,000 square miles.

The torrential rain event in March was a devastating blow to many Texas communities still trying
to recover from the impact of the 2015 Floods. The continuous heavy rainfall on nearly saturated
ground created excessive downstream flooding and record-breaking river crests. The record-
setting devastation destroyed agricultural areas and homes and resulted in the closure of Interstate
10 along the Texas-Louisiana border that created lengthy delays for individuals, as well as major
disruptions in the delivery of goods and services.®

On March 19, 2016, Texas received a Presidential disaster declaration (DR-4266) allowing for
access to federal disaster assistance including debris removal and emergency protective measures.®
The extensive flooding effectively cut off access to entire communities. Thousands of Texans were
forced to evacuate their homes and entire cities required mandatory evacuations. In Orange
County, approximately 9,000 community members were evacuated while in Newton County,
approximately 3,500 community members were evacuated, resulting in long-term sheltering needs
for community members trying to recover and rebuild from the devastation. In Deweyville, the
elementary school was flooded with over 5 feet of water that resulted in an estimated $12 million
in damages; consequently, over 600 Deweyville students were out of school for a month while the
community was without an elementary school.*°

The Texas Division of Emergency Management’s Disaster Summary Outline (DSO) estimated
that the state’s infrastructure was hard hit, with heavy damage to roads and multiple destroyed
bridges. The swift flood waters carrying debris left many roads impassable, forcing many closures.
Due to rain occurring upstream, downstream river levels continued to rise even after the rain
stopped, causing even more damage and limiting community members’ ability to return to or have
access to their homes. The Burr’s Ferry Bridge damage alone was so severe as to require a full
closure, with subsequent extensive repairs to the bridge’s piers.

8 “Disaster Management Assessment DR-4266 Texas April 2016 FINAL,” FEMA—Department of Homeland
Security.

9 “Texas—Severe Storms, Tornadoes, and Flooding, FEMA-4266-DR, Declared March 19, 2016,” FEMA,
https://www.fema.gov/media-library-data/1460556248725-
fc01158557a973f761ab1f1a284c421e/FEMA4266DRTX(Expedited).pdf

10 1hid.

State of Texas CDBG-MIT Action Plan 15 of 589


https://www.fema.gov/media-library-data/1460556248725-fc01158557a973f761ab1f1a284c421e/FEMA4266DRTX(Expedited).pdf
https://www.fema.gov/media-library-data/1460556248725-fc01158557a973f761ab1f1a284c421e/FEMA4266DRTX(Expedited).pdf

Figure 3-4: Burr’s Ferry Bridge SH 63 over the Sabine River!!

On April 17, 2016, Texas was hit with a sixth catastrophic rain event in a 12-month period,
initiating a rare flash flood “emergency warning” by the National Weather Service’s
Houston/Galveston Weather Forecast Office. The rare warning criteria was on target, given the
consequences to a highly vulnerable population. The severe flooding greatly affected first
responders’ abilities to assist community members and, in some instances, even required the rescue
of first responders themselves. Parts of Southeast Texas received 10 inches or more of rain during
a 24-hour period, with parts of northwest Harris County and Houston receiving up to 15 inches.*?
The devastating floods covered seven counties. On April 25, 2016, Texas received a second
Presidential disaster declaration (DR-4269) for the April flooding.

11 Photography by Texas Department of Transportation.
12 John D. Harden, “Breaking down Houston’s recent flooding events,” Houston Chronicle, April 27, 2016,
https://www.houstonchronicle.com/local/article/How-floods-compare-7330750.php
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Figure 3-5: 48-hour rainfall estimates for Southeast Texas April 18-19, 2016'3
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Texas was hit by another intense round of devastating storms in May, a year after the historical
2015 Memorial Day flooding event. The storms occurred between May 26 and mid-June, marking
the third catastrophic storm event to impact Texas in 2016. This series of storms resulted in disaster
declaration DR-4272. The effect of these storms continued to devastate communities as rain fell
on supersaturated ground in counties still recovering from the previous months’ floods and the
flooding in 2015. Evacuation and search data provide an insight into the acute severity of these
storms. Jointly, Texas Task Force 1 and the Texas Military Department made over 1,444
evacuations, 40 rescues, 520 assists, 618 wellness checks, and many victim recoveries. Texas
Parks and Wildlife Department recorded 336 evacuations and 78 rescue assists.’* Mandatory
evacuations were required in many counties, including Bastrop, Brazoria, Fort Bend, Hood, and
Parker, along with voluntary evacuations throughout the disaster area.

13 Radar image courtesy National Weather Service, Houston/Galveston, April 19, 2016.
14 «Disaster Case Management Assessment Texas DR-4272 Severe Storms and Flooding August 15, 2016,”
FEMA—Department of Homeland Security.
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On May 26 and 27, the Austin area received widespread rain of 6-8 inches, and in a corridor
stretching from 1-35 in Austin to just east of 1-45, over 12 inches of rain was recorded. The evening
of May 28 provided more hardships, as the Texas Hill Country received widespread heavy rains
of 6-10 inches—Ileading to flash flooding and critical flood stages for many rivers, including the
Frio, Medina, and Guadalupe. Emergency response to the rain event included evacuations at
Jellystone Park and along the Frio River.'® Rescue efforts continued as a large thunderstorm moved
into the Texas Hill Country the evening of May 28; subsequently, record-breaking rainfall totals
were noted, as well as rare cresting above flood stage levels of rivers and creeks.

The Memorial Day holiday again proved to be devastating. As heavy rains fell, renewed flash
flooding necessitated water rescues during overnight hours. In Hood County, 10 inches of rain
flooded and shut down many county roads. On the morning of June 2, this dangerous episode of
flash flooding claimed the lives of nine soldiers in Fort Hood, as their Light Medium Tactical
Vehicle was washed from a low-water crossing and overturned in swollen Owl Creek.®

South Texas was also severely impacted by the storms, as two confirmed EF-1 tornadoes wreaked
havoc to homes and infrastructure within those communities. The Houston area alone was hit with
as much as 8 inches of rain in 5 hours.

In Fort Bend County, the devastation to critical infrastructure included damage to bridges, roads,
and levees due to the continuous flooding along the Brazos River, compounding effects from the
2015 declared disasters. It is estimated that 181 homes were destroyed in the county, with an
additional 600 homes experiencing major damage.

15 “Disaster Case Management Assessment Texas DR-4272 Severe Storms and Flooding August 15, 2016,”
FEMA—Department of Homeland Security.

16 Michelle Tan, “Army releases names of all 9 soldiers killed in Fort Hood truck accident,” Army Times, June 5,
2016,
https://www.armytimes.com/news/your-army/2016/06/05/army-releases-names-of-all-9-soldiers-Killed-in-fort-hood-
truck-accident/

State of Texas CDBG-MIT Action Plan 18 of 589


https://www.armytimes.com/news/your-army/2016/06/05/army-releases-names-of-all-9-soldiers-killed-in-fort-hood-truck-accident/
https://www.armytimes.com/news/your-army/2016/06/05/army-releases-names-of-all-9-soldiers-killed-in-fort-hood-truck-accident/

Figure 3-6: 2016 Floods County Declarations
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3.1.3 HURRICANE HARVEY

In 2017, communities still working to recover from the severe 2015 and 2016 flooding events were
impacted again. Hurricane Harvey, a regenerated tropical depression, made landfall on August 25,
2017, as a Category 4 hurricane, bringing with it extreme wind gusts and, in some places, up to 60
inches of rain in 5 days.” The hurricane caused catastrophic flooding and at least 82 human
fatalities,'® due in part to the weather system stalling over the Texas coast. The windspeeds
recorded over South Texas may have been underestimated, especially near the coast and close to
the eye of the hurricane, as many observation stations were disabled prior to its landfall; however,

17 “Hurricane Harvey in Texas, Building Performance Observations, Recommendations, and Technical Guidance,”
Mitigation Assessment Team Report, (FEMA P-2022/February 2019) FEMA,
https://www.fema.gov/media-library-data/1551991528553-9bb91b4bfe36f3129836fedaf263ef64/995941 FEMA P-
2022 FINAL 508c.pdf

18 Eva Ruth Moravec, “Texas officials: Hurricane Harvey death toll at 82, ‘mass casualties have absolutely not
happened.”” Washington Post, September 14, 2017,
https://www.washingtonpost.com/national/texas-officials-hurricane-harvey-death-toll-at-82-mass-casualties-have-
absolutely-not-happened/2017/09/14/bff3ffea-9975-11e7-87fc-c3f7ee4035c9 story.html?utm_term=. dfe744e2fbe8
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a peak wind gust of 152 mph (at 10 meters above ground level) was recorded at the Aransas County
Airport in Rockport.*®

Although Hurricane Harvey made landfall twice in Texas, it is often regarded as three separate
events: the initial landfall in Aransas County; unprecedented rainfall in the Houston metroplex and
surrounding areas; and the second landfall on August 29, 2017, in Southeast Texas near the cities
of Orange, Beaumont, and Port Arthur. These events caused not only wind damage but devasting
widespread flooding.

Figure 3-7: Track of Hurricane Harvey?'
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19 “Major Hurricane Harvey—August 25-29, 2017,” Corpus Christi, TX Weather Forecast Office, National Weather
Service, NOAA,

http://www.weather.gov/crp/hurricane _harvey

2 |bid
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Figure 3-8: Hurricane Harvey Eligible Counties (UPDATE PL 115-123)
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Quick Facts:

= At landfall, Hurricane Harvey was approximately 250 miles in diameter, with an eye 20
miles in diameter.

= QOver 560,000 people evacuated in advance of the hurricane.
= Largest rainfall event in U.S. history.

= In Aransas, Nueces, Refugio, and San Patricio Counties, wind forces damaged 40,929
buildings, resulting in $4.58 billion in damage.

= As the hurricane stalled over the Houston metroplex, approximately one-third of Harris
County was completely underwater.
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The 49 CDBG-DR eligible counties affected by Hurricane Harvey cover 15 percent or 39,496
square miles of the land area in the state and contain approximately 32 percent of the state’s

population. The land area affected is roughly the size of the state of Kentucky.?* Nearly 9 million
Texans live in the affected counties.

The initial landfall caused severe wind damage (demonstrated by the number of windstorm damage
insurance claims in red, Figure 3-9). This map also portrays the extent of NFIP claims in the
northern section of the coast, where storm rains caused severe flooding in Houston and the
surrounding areas. This graphic further demonstrates the two catastrophic characteristics of

Hurricane Harvey: (1) hurricane-force winds and (2) a slow-moving storm bringing historic
rainfall and flooding.

Figure 3-9: Residential and Commercial Windstorm and Flood Damage Insurance Claims
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2L “QuickFacts, Kentucky; United States,” United States Census Bureau, accessed September 27, 2019,
https://www.census.gov/quickfacts/fact/table/KY,US/LND110210
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Figure 3-10: Texas Army National Guard and Texas Task Force One, Port Arthur.??

By the time the rain stopped, Hurricane Harvey had dumped almost a year’s worth of rainfall in a
matter of days. So much rain fell during the hurricane that the National Weather Service had to
update the color charts on their graphics in order to effectively map it (see figure below). Two
additional shades of purple were added to represent rainfall totals for 20—30 inches and “greater
than 40 inches” ranges.

22 photograph by Sgt. Steve Johnson, September 1, 2017,
https://www.dvidshub.net/image/3742405/members-texas-army-national-guard-conduct-air-missions-support-
operations-hurricane-harvey

State of Texas CDBG-MIT Action Plan 23 of 589


https://www.dvidshub.net/image/3742405/members-texas-army-national-guard-conduct-air-missions-support-operations-hurricane-harvey
https://www.dvidshub.net/image/3742405/members-texas-army-national-guard-conduct-air-missions-support-operations-hurricane-harvey

Figure 3-11: National Weather Service’s 5-Day Point Rainfall in Inches.?
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According to the Texas Legislative Budget Board April 2019 report, more than 70 state agencies
responding to Hurricane Harvey have been fiscally impacted in aggregate over $3.3 billion. This
number does not account for potential significant state public school finance expenses primarily
driven by facility damage costs and property value declines. Certain disaster-related costs are
statutorily required through the Foundation School Program (FSP), which is the principal vehicle
for distributing state aid to school districts to provide educational services. The statutorily required
state cost for the 2020-21 biennium totals $715.1 million alone in increased state aid due to
decreased property values during tax year 2018. The total fiscal impact to the state (i.e., actual and
estimated) could reach $6.3 billion, not including education costs.?*

2 “Hurricane Harvey & Its Impacts on Southeast Texas (August 25-29, 2017),” Houston/Galveston, TX Weather
Forecast Office, National Weather Service, NOAA,

https://www.weather.gov/hgx/hurricaneharvey

24 “Fiscal Impact of Hurricane Harvey on State Agencies,” Legislative Budget Board Staff Reports, April 2019,
http://www.lbb.state.tx.us/documents/publications/staff _report/2019/5097 hurricane_harvey.pdf
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|
3.1.4 2018 SOUTH TEXAS FLOODS

In 2018, there were two federal disaster declarations: severe storms and flooding (DR-4377),
which impacted three counties in South Texas; and severe storms and flooding (DR-4416), which
was a Public Assistance declaration for a variety of counties in the Hill Country in Central Texas,
as well as other counties in Texas. The additional CDBG-MIT funds allocated in 86 FR 561
(January 6, 2021) does not include the impacted areas of DR-4416.

The 2018 South Texas Floods were the first post-Hurricane Harvey test of the state’s resilience
against extreme weather events. The severe storms and subsequent flooding began on June 18 and
ended on approximately June 21. Cameron, Hidalgo, and Jim Wells Counties received a
Presidential major disaster declaration on July 6.

Figure 3-12: Flooding in Hidalgo County (Weslaco, Texas)*

The National Weather Service estimates the cost of damages from the 2018 South Texas Floods
at $250 million with the following impacts reported:®

At least 20,000 residences and businesses considered affected by the floods.

More than 600 persons were in at least 10 shelters at the peak of the area-wide flooding.
More than 2,000 rescues from vehicles and homes were conducted.

21,000 meals served by the American Red Cross.

%5 “The Great June Flood of 2018 in the RGV,” National Weather Service, accessed, April 2020,
https://www.weather.gov/bro/2018event_greatjuneflood
% |bid.

State of Texas CDBG-MIT Action Plan 25 of 589


https://www.weather.gov/bro/2018event_greatjuneflood

|
e $60 million in infrastructure damage across Cameron, Hidalgo, and Jim Wells Counties.?’

As of February 10, 2020, the FEMA Individuals and Households Program (IHP) approved over
5,117 applications totaling over $30.6 million in housing assistance and other related emergency
disaster assistance.?® As of March 31, 2019, FEMA’s National Flood Insurance Program (NFIP)
had processed 449 claims and disbursed more than $24.8 million within the three impacted
counties. As of March 16, 2020, the Small Business Administration (SBA) has disbursed over $21
million in home loans and $3.5 million in business loans.

Figure 3-13: 2018 South Texas Floods County Declarations
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27 Naxiely Lopez-Puente, “The trickle down: Local governments still reeling from 2018 flood,” The Monitor, June 21,
2019,

https://www.themonitor.com/2019/06/21/local-governments-still-reeling-2018-flood/

28 “Texas Severe Storms and Flooding (DR-4377),” FEMA, accessed February 10, 2020,
www.fema.gov/disaster/4377
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3.1.5 2019 LoweR GRANDE VALLEY FLOODS AND TROPICAL STORM IMELDA

In 2019, the Lower Rio Grande Valley in South Texas was once again hit with severe weather,
resulting in another federal disaster declaration (DR-4454). Tropical Storm Imelda in the late
summer of 2019 impacted a large swath of Southeast Texas and left affected community members
without homes and infrastructure-- resulting in a federal disaster declaration (DR-4466). This is
continued evidence for the need for mitigation measures against floods, hurricanes, tropical storms,
and depressions, and other hazards that this Action Plan addresses.

Figure 3-14: 2019 Disasters County Declarations
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3.2 CDBG Mitigation

Populations across Texas experience continued risk from a wide variety of hazards. Risk is defined
as an individual or community’s exposure to danger and can be defined by the formulation of risk
equaling the probability of a disruptive event, shock or stress, e.g., a hazard, multiplied by the
consequences (exposure and vulnerability) or loss connected to the event occurrence.?® This
conceptual definition of risk can be written out as: Risk = Hazard x Consequence.

Figure 3-15: Risk

RISK =

HAZARD

(shock or stress)

X
CONSEQUENCE

(exposure and/or vulnerability)

Over the past several years, government institutions, private and nonprofit sectors, and academia
have evaluated the increased exposure to risk that populations face and are working to identify
ways to mitigate against these risks. Traditionally, following a disaster and the immediate response
and short-term recovery efforts, congressional appropriations are made to the U.S. Department of
Housing and Urban Development (HUD) through the Community Development Block Grant
program for long-term disaster recovery (CDBG-DR). These CDBG-DR funds are a mechanism
for states and local communities to address their unmet recovery needs arising from events
receiving a Presidential disaster declaration. These funds are typically used for infrastructure,
housing recovery, and economic development and revitalization.

In response to the threat posed by future hazards and the difficulty that states and communities
face in rebuilding following a major disaster, a congressional appropriation specifically targeted
towards hazard mitigation was made in 2018. This appropriation was laid out in Public Law (Pub.
L.) 115-123 and provided $28 billion in funding to 2015, 2016, and 2017 CDBG-DR grantees.
Congress specified that these funds be used for two purposes: (1) to address unmet needs from

2 “Preliminary Outcome Evaluation: The National Disaster Resilience Competition’s Resilience Academies,” Urban
Institute, The Rockefeller Foundation, December 2016,
https://assets.rockefellerfoundation.org/app/uploads/20170302163105/NDRC-Resilience-Academies-Evaluation-

Report-2016.pdf
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qualifying 2017 disasters; and (2) to provide funding to grantees from 2015 through 2017 for
mitigation activities. When these funds were appropriated, HUD’s CDBG program was identified
as the mechanism through which these funds would be allocated to the impacted states and
territories. HUD then made grantee allocation determinations and developed the subsequent
Federal Register notice, 84 FR 45838 (August 30, 2019), outlining the rules and regulations for
this first-ever CDBG mitigation (CDBG-MIT) funding stream. Further, HUD made an additional
grantee allocation determination and developed the Federal Register notice, 86 FR 561 (January
6, 2021) which provided CDBG-MIT funding as a result of qualifying 2018 disasters.

To understand the shift in focus from HUD’s CDBG-DR program to this new CDBG-MIT
program, it is important to define mitigation as it pertains to natural hazards. The Federal
Emergency Management Agency (FEMA) defines mitigation as an effort to reduce loss of life and
property by lessening the impact of disasters. Similarly, HUD defines mitigation as:

Those activities that increase resilience to disasters and reduce or eliminate the long-term
risk of loss of life, injury, damage to and loss of property, and suffering and hardship, by
lessening the impact of future disasters. —84 FR 45838 (August 30, 2019)

Figure 3-16: The Aspects of Mitigation
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For mitigation to be effective, communities and states must take action before future hazards strike.
This is particularly true in a state like Texas that experiences such a wide range of natural hazards.
By understanding local risks, communities can identify and invest in long-term interventions that
ensure community well-being and safety.
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Without these mitigation interventions, safety, financial security, and self-reliance are jeopardized.
Effective mitigation efforts can break the cycle of disaster damage by removing people and
property from harm’s way and building systems that redirect or lessen the impact of natural
hazards, not only saving lives but reducing future expenditures related to recovery. For example,
a recently updated study by the National Institute of Building Sciences shows that federally funded
mitigation grants, on average, can save a community and nation $6 in future disaster costs for
every $1 spent on hazard mitigation. Additionally, the report also illustrates that, on average,
investments made by local communities and homeowners in hazard mitigation measures that
exceed standard building codes can save $4 for every $1 spent.*® (See the figure below.)

Figure 3-17: Benefit-Cost Ratio of Mitigation

National Benefit-Cost Ratio Per Peril Federally Beyond Code
*BCR numbers in this study have been rounded Funded Requirements
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Hazard mitigation is an important investment. Accordingly, the CDBG-MIT program will serve
as a large-scale demonstration of the impact and effectiveness of a national hazard mitigation
program whose approach is highly adaptable and flexible to help states and local communities
begin, or continue, efforts to mitigate against a variety of hazards. The $4.301 billion directly
allocated to the state of Texas as a HUD grantee will prove to be a long-lasting investment that
increases the resiliency of communities throughout the state.

The Mitigation Needs Assessment and use of funds outlined in this Action Plan may align and
leverage additional state and federal programs such as the National Flood Insurance Program
(NFIP), the Hazard Mitigation Grant Program (HMGP), the Pre-Disaster Mitigation (PDM)

30 Natural Hazard Mitigation Saves: 2018 Interim Report, National Institute of Building Sciences, January 2018,
https://www.nibs.org/page/mitigationsaves
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Program (which will be transforming into the Building Resilient Infrastructure and Communities
[BRIC] in 2020), as well as other state and local mitigation efforts.

3.3 Resiliency Solutions and Mitigation Priorities

Recognizing the state’s long and well-documented history of flooding, hurricanes, wildfires, and
droughts brought recently into sharp focus by the flooding disasters of 2015, 2016, and 2018,
together with the devastation of Hurricane Harvey, the CDBG-MIT funds will prove invaluable in
helping to cover the additional costs of safeguarding housing and community infrastructure
investments. Mitigation approaches can greatly reduce the cost of future damages by a ratio of 6:1.
The success of this long-term recovery practice was seen firsthand during Hurricane Harvey when
CDBG-DR resiliency-enhanced projects withstood Hurricane Harvey’s worst effects.

Single family home resiliency solutions are expected to add approximately 10 to 15 percent to the
total cost per home; multifamily resiliency solutions add 15 to 20 percent to the total cost per
project; and infrastructure resiliency solutions add 15 to 20 percent to the total cost per project.
Resiliency solutions are varied and dependent on the respective area’s Threat and Hazard
Identification and Risk Assessment.

Single family home resiliency solutions may include elevating the first floor of habitable area;
breakaway ground floor walls; reinforced roofs; storm shutters; use of ENERGY STAR appliances
and fixtures; and mold and mildew resistant products. Multifamily resiliency solutions include
elevation; retention basins; fire-safe landscaping; firewalls; and landscaped floodwalls.

Buyout programs support hazard mitigation, floodplain management goals, and resiliency by
removing homeowners from the floodplain, thus eliminating vulnerability to future flooding
situations. After homes are purchased, the structures are demolished or relocated. The land reverts
to a natural floodplain, converts into a retention area, is retained as green space for recreational
purposes, or becomes a component of ecosystem restoration or wetlands management practices.
The buyout option serves multiple objectives and provides a resiliency option versus rebuilding
within a floodplain, helping to prevent repetitive loss and extreme risk to human health and safety.
Additionally, buyouts conducted in a timely manner prevent homeowners from making repairs and
investing funds in properties that they then may not want to sell.

In the case of infrastructure resiliency solutions, improvements may include:

i.  Elevating critical systems, facilities, and roadways above base flood elevation;
ii.  Installing backup power generators for critical systems (water, sewer, etc.);

i1, Avoiding an increase in impervious cover by keeping projects in their original
footprint and encouraging the use of building practices that allow for more pervious
coverage;
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iv.  Incorporation of natural or green infrastructure strategies, such as wetland or land
barriers, or mimicking such systems, e.g., using permeable pavements and amended
soils to improve infiltration and pollutant removal;

v.  Replanting with only native vegetation to preserve the natural environment;

vi.  Stormwater management including installing retention basins, larger culverts and
debris guards, and erosion control solutions;

vii.  Backup communication systems; and

viii.  Supporting local community efforts to (1) enhance building codes and Land Use
Plans, (2) participate in multi-jurisdiction hazard mitigation plans to qualify for
HMGP funds, and (3) participation in the NFIP.

3.4 Assessment of Vulnerable Populations

In directing resources for long term resiliency and mitigation it is imperative to consider how those
resources may serve vulnerable populations such as minorities and low-income individuals, and
households who have historically been discriminated and marginalized by housing policies, lack
of public investment, or forced to move to areas with access to fewer resources due to lack of
affordable housing units. This assessment of vulnerable populations draws on data gathered from
a wide range of data sets from the U.S. Census Bureau’s American Community Survey from 2017,
as well as data provided by the 2019 State of Texas Analysis of Impediments to Fair Housing
Choice.

The GLO strives to ensure that funds for disaster recovery and hazard mitigation benefit vulnerable
populations. To that end the GLO will spend a minimum of 50 percent of grant funds in LMI areas
or on LMI households. In addition, an analysis of social vulnerability was conducted for the 140
eligible mitigation counties which will be used as scoring criteria along with LMI for programs
constituting the majority of the mitigation funds. The social vulnerability index (SoVI)
encompasses many of the factors described in the in the assessment of vulnerable populations and
is described in greater detail in section 2.6.
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Quick Facts:

= The 140 CDBG-MIT eligible counties impacted by the 2015 Floods, 2016 Floods, and
Hurricane Harvey cover 48.5 percent, or 130,279 square miles of the state.

= These counties contain approximately 77.4 percent of the state’s population, accounting
for just over 21 million Texans.

= Since 2010, these counties have seen a 9 percent population increase totaling 1.8 million

people.

Of the approximately 8.3 million housing units located in eligible counties, 54.8 percent are owner-
occupied units, close to the statewide rate of 55.1 percent. The estimated median owner-occupied
housing unit value and median household income are both lower in the eligible counties than the
state as a whole. Median value of owner-occupied housing units in the eligible counties is
$116,388—roughly $35,000 less than the statewide median value of $151,500. Median household
income in the eligible counties is $50,014—approximately $7,000 less than the statewide average
of $57,051. The poverty rate is nearly identical—16 percent—between the state and eligible
counties.

The demographic differences between the state and eligible areas are minimal. The largest
divergence is within the Hispanic or Latino population, which is currently at 38.9 percent for the
state and 35.8 for the eligible area. Slight differences also exist among the percentage of African-
Americans—12 percent for the state, 13.5 percent for the eligible area—and White, Non-Hispanic
or Latino, where the state rate is 42.9 percent and the eligible area is 44.3 percent. The minority
population as a whole in all 140 eligible counties is approximately 55.7 percent—less than two
percentage points lower than the statewide rate.

In the 140 eligible counties, the elderly account for 11.6 percent, while disabled persons under the
age of 65 account for 6.7 percent of the population. These numbers are in line with state averages.
The table below contains the full demographic profile for the state and eligible areas.

Table 3-1: Demographic Statistics for Texas and the 140 CDBG-MIT Eligible Counties,
2017 American Communities Survey

140 CDBG-MIT Eligible Counties

Fact Estimates Estimates Percent of Area
Population estimates 27,419,612 21,216,942 | 77.4% of Texas Population

Population, percent change — 12.78% 9%
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2010-2017
Persons under 5 years, percent 7.23% 1,540,166 7.3% of Eligible Population
11.1% of Eligible
Persons under 18 years, percent 26.31% 2,349,074 .
Population
11.6% of Eligible
Persons 65 years and over, percent | 11.73% 2,470,171 .
Population
White alone, percent 74.62% 15,501,777 | 73.1%
Black or African American alone,
11.99% 2,856,236 13.5%
percent
American Indian and Alaska Native
0.48% 92,874 0.4%
alone, percent
Asian alone, percent 4.51% 1,014,014 4.8%
Native Hawaiian and other Pacific
0.09% 15,762 0.1%
Islander alone, percent
Two or more races, percent 2.56% 528,328 2.5%
Hispanic or Latino, percent 38.93% 7,590,578 35.8%
White alone, not Hispanic or Latino,
42.87% 9,395,007 44.3%
percent
Housing units 10,932,870 8,263,936 _I
Owner-occupied housing unit rate 55.14% 4,529,994 54.8% of Housing Units
Median value of owner-occupied
. . $151,500 $116,388
housing units
Median gross rent $952 $765
With a disability, under age 65 years, o ,
. 6.96% 1,426,209 6.7% of Eligible Population
percen
Median household income (in 2017
$57,051 $50,014
dollars)
Persons in poverty, percent 16.00% 16.08% ‘
Households with Limited English
. 743,837 559,602 7.68%
Proficiency
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140 CDBG-MIT Eligible Counties ‘

Fact Estimates Estimates Percent of Area

Land area in square miles 268,596 130,279 48.5% of Texas

3.4.1 STATE ANALYSIS OF IMPEDIMENTS

In order to provide a broader picture of vulnerable populations within the state of Texas, select
tables have been borrowed from the 2019 State of Texas Analysis of Impediments to Fair Housing
Choice prepared by the Texas Department of Housing and Community Affairs (TDHCA).3! These
tables represent data for the entire state of Texas.

Poverty

Since 2000, the percentage of census tracts experiencing concentrated poverty has remained
relatively steady, though with the overall growth in the population of Texas there are has been a
concomitant rise in the number of individuals living in poverty. In 2000, there were 220 census
tracts in Texas where the poverty rate was 40 percent or higher, representing 5 percent of all census
tracts, and roughly 2 percent of the population. In 2017, the number of census tracts with a poverty
rate over 40 percent was 292, representing 5.6 percent of all census tracts, and accounting for
573,759 individuals and 2 percent of the total population.

Table 3-2: Census Tracts by Poverty Rate, State of Texas

0-19.9% 20-39.9% 40% or more
Poverty Rate Poverty Rate Poverty Rate
2000 3,035 113 220 4,368
% of Total 69.5% 25.5% 5.0% -
2017 3,408 1,518 292 5,218
% of Total 65.3% 29.1% 5.6% =

Overall, 16.7% of all Texans live in poverty; however, higher poverty rates are seen
disproportionately in different subsets of the population. Almost one quarter of minors live in
poverty (26.1% for children under 5, and 23.9% for children under 18). Individuals with a
disability also experience poverty at a higher rate (21.8%) than the general population. Among

31 https://www.tdhca.state.tx.us/fair-housing/docs/19-Al-Final.pdf
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minorities, poverty is highest for persons of Hispanic or Latino origin (24.2%) and Black or
African American race (22.6%).

Table 3-3: Poverty Status for Population for Whom Poverty Status Can Be Determined,

Texas, 2012 to 2016
Individuals
Poverty Rate
In Poverty
State of Texas 26,334,005 4,397,307 16.70%
Poverty By Age
Children under 5 1,946,154 508,487 26.10%
Children under 18 7,048,643 1,685,859 23.90%
Seniors (65 and older) 3,008,037 326,261 10.80%
Poverty by Race/Ethnicity
American Indian and Alaskan Native 124,076 26,264 21.20%
Asian 1,160,922 129,228 11.10%
Black or African American 3,081,576 697,386 22.60%
Native Hawaiian and Other Pacific Islander 21,661 3,024 14.00%
White 19,756,685 3,054,970 15.50%
Some other race 1,533,580 373,974 24.40%
Two or more races 655,505 112,461 17.20%
Hispanic or Latino Origin (of any race) 10,218,274 2,468,927 24.20%
Poverty by Disability Status
Total Population with a Disability 3,072,974 669,908 21.80%
Population Under 5 years with a Disability 14,422 3,642 25.30%
Population 65 and over with a Disability 1,261,270 172,528 13.70%
In Family Households 22,683,337 3,511,723 15.50%
Disability

In the state of Texas there are 1.6 million persons aged 18-64 years with a disability, accounting
for 9.8% of that age group. Just over one quarter of a million children aged 5-17 years have a
disability in Texas, representing 5.5% of that age group. Among those persons 65 and older, 1.2
million persons have a disability, which is 39.1% of that age group.
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Table 3-4: Persons with Disabilities as a Percentage of Total Population in Texas, 2012 to

2016
) ) Total Non- Percent of Non-
Population with . ) . ) )
. Institutionalized Institutionalized Population
a Disability ) ) L

Population with a Disability
Under 5 Years 16,387 1,970,499 0.80%
5to 17 Years 281,123 5,151,301 5.50%
18 to 64 Years 1,608,392 16,349,031 9.80%
65 Years and Over 1,177,239 3,008,037 39.10%
Total 3,083,141 26,478,868 11.60%

Homeless

According to the 2017 Point-in-Time count compiled by HUD of sheltered and unsheltered persons
experiencing homelessness, there are 23,548 homeless persons in Texas. Texas is one of five states
that together accounted for half of the nation’s population experiencing homelessness in 2017 with
4% of the national total in Texas. Between 2016 and 2017, Texas saw the fifth largest percentage
increase (1.8%) of all states. However, between 2007 and 2017, Texas saw the largest percentage
decrease (40.8%) in the number of people experiencing homelessness compared to other states.
Figure 2-17 shows the breakdown of homeless subpopulations including the chronically homeless,
those with severe mental illness, those with chronic substance abuse issues, veterans, persons with
HIV/AIDS, and survivors of domestic violence.

Table 3-5: Homeless Populations, Texas, 2017

Homeless Subpopulations Sheltered Unsheltered Total

Chronically Homeless 1,481 2,230 3,7
Severely Mentally Il 2,562 2,571 5133
Chronic Substance Use Issues 1,969 2,404 4,373
Veterans 1,379 821 2,200
Persons with HIV/AIDS 166 176 342

Survivors of Domestic Violence 2,593 1,175 3,768
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Persons Living with HIV/AIDS and Their Families

Because of increased medical costs, the loss of the ability to work and earn income, or stigma,
people with HIV/AIDS may be at risk of losing their housing arrangements. Although the number
of Texans living with HIV rises each year, Texas has seen a steep decline in the number of deaths
among persons with HIV. As reported by the Texas Department of State Health Services, there
were 82,745 Texans living with a diagnosed HIV infection at the end of 2015 and 86,669 Texans
living with a diagnosed HIV infection at the end of 2016. Persons living with HIV/AIDS may be
considered disabled if the disease substantially limits at least one major life activity, the person
has a record of an impairment, or is regarded as having an impairment.*?

Table 3-6: Persons Living with HIV in Texas, 2016

Total
Persons Persons 2012-2016 Percent of Persons
Persons
State  with HIV-  with HIV- ” Total with HIV to Statewide
wit
Rural17 Urban Population Population
HIV18
Total 3,922 78,550 86,669 26,956,435 0.33%
Veterans

According to the 2011-2015 American Community Survey, in 2015, there were 1,539,655
Veterans in Texas, which is 7.9% of the Texas population over the age of 18. During the 2017
Point-in-Time count, 9.3% of the adult population experiencing homelessness identified as
Veterans. On a single night in 2017, there were 40,056 Veterans experiencing homelessness in the
United States, and nearly all (98%) were homeless in households without children (as individuals).
Between 2016 and 2017, homelessness among Veterans increased by 1.5% nationwide. Texas had
the third largest percentage increase in homeless Veterans from 2016 to 2017 at 24%. Figure 2-27
highlights the clear demographic differences between veterans and non-veterans. Texas veterans
are significantly more likely to be male, White, Non-Hispanic, and have a disability.

%2 Texas Department of State Health Services. (2017, July 25). Texas HIV surveillance report: 2016 Annual Report
https://www.dshs.state.tx.us/hivstd/reports/

3 U.S. Department of Housing and Urban Development. (2017, December). The 2017 Annual Homeless Assessment Report
(AHAR) to Congress. https://www.hudexchange.info/resources/documents/2017-AHAR-Part-1.pdf.
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Table 3-7: Demographics of Texas Veterans, 2012-2016
% of Non- % of Non-
\EEERS
Veterans Veterans Veterans

Population 18 and Over 19,731,218 1,513,294 18217924
Male 9,660,820 49.0% 1,364,615 90.2% 8,296,205 45.5%
Female 10,070,398 51.0% 148,679 9.8% 9,921,719 54.5%
White Alone 14,940,554 75.7% 1,223,023 80.8% 13,717,531 75.3%
Black or African American
Al 2,342,833 11.9% 201,817 13.3% 2,141,016 11.8%

one
Asian Alone 896,890 4.5% 14,171 0.9% 882,719 4.8%
American Indian or
Alaskan Nati 94,241 0.5% 8,746 0.6% 85,495 0.5%

askan Native
Native Hawaiian or Other
pacific lsland 15,621 0.1% 2,329 0.2% 13,292 0.1%

acific Islander
Some other Race 1,085,721 5.5% 34,01 2.2% 105,710 0.6%
Two or More Races 355,358 1.8% 29,197 1.9% 326,161 1.8%
Hispanic or Latino 6,894,250 34.9% 267,761 17.7% 6,626,489 36.4%
White, non-Hispanic 9,334,627 47.3% 1,001,970 66.2% 8,332,657 45.7%
Disabled 2,779,773 14.1% 415,799 27.5% 2,363,974 13.0%
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3.5 Low- and Moderate-Income Analysis

Of the 11,861 block groups within the 140 eligible counties, 5,072—representing approximately
43 percent—qualify as low and moderate income (LMI). The percentage of LMI individuals
throughout the eligible counties is similar, at roughly 45 percent. The figure below identifies
census block groups that have an LMI population of 51 percent or more for the 140 eligible
counties using HUD’s 2019 LMI Summary Data (LMISD) for the state of Texas.3*

Figure 3-18: Percentage of LMI Population by Block Group
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Exchange, accessed September 27, 2019,

https://www.hudexchange.info/programs/acs-low-mod-summary-data/acs-low-mod-summary-data-block-groups-

places/
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3.6 Social Vulnerability Index

The Social Vulnerability Index (SoVI) measures the social vulnerability of counties across the
United States — in particular, their vulnerability to environmental hazards. This index, developed
by the University of South Carolina’s Hazards & Vulnerability Research Institute, synthesizes 29
socioeconomic variables which contribute to reduction in a community’s ability to prepare for,
respond to, and recover from hazards. SoV1 is a comparative metric that facilitates the examination
of the differences in vulnerability among counties. It is a valuable tool because it graphically
illustrates the geographic variation in social vulnerability, which in turn contributes greatly to
response and recovery capabilities. SoVI shows where there is uneven capacity for disaster
preparedness and response, and where resources might be used most effectively to reduce pre-
existing vulnerability. The data sources for the development of SoVI come primarily from the
United States Census Bureau. The SoV1 data combines the best available data from both the 2010
U.S. Decennial Census and 5-year estimates from the American Community Survey (ACS). The
below map demonstrates the SoV1 for the 140 CDBG-MIT eligible counties in Texas.

The SoVI details above are further explained by some of the characteristics at the individual level
that affect vulnerability. One of these characteristics is that of Socioeconomic Status which affects
the ability of a community to absorb losses and be resilient to hazard impacts. This is due to the
idea that wealth enables communities to absorb and recover from losses using insurance, social
safety nets, and entitlement programs. Other factors used in SoVI relate to gender as well as race
and ethnicity being that these factors impose language and cultural barriers and affect access to
post-disaster funding. Additional factors used in SoVI are special-needs populations, social
dependence (i.e., people who are totally dependent on social services for survival), education,
family structure, occupation, and other demographic characteristics that help to define social
vulnerability for communities and individuals.

Effectively addressing social vulnerability decreases both human suffering and the economic loss
related to providing social services and public assistance after a disaster.
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Figure 3-19: Social Vulnerability Index for CDBG-MIT Eligible Counties
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Table 3-8: SoVI Factors?®

SOCIAL VULNERABILITY

VARIABLE DESCRIPTION CONCEPT
QCVLUN Percent Civilian Unemployment Employment Structure
QEXTRCT Percent Employment in Extractive Industries Employment Structure
QSERV Percent Employment in Service Industry Employment Structure
QFEMLBR Percent Female Participation in Labor Force Employment Structure
QRENTER Percent Renters Housing

QMOHO Percent Mobile Homes Housing
QUNOCCHU Percent Unoccupied Housing Units Housing

QAGEDEP Percent Population under 5 years or 65 and over Population structure
QFAM Percent of Children Living in 2-parent families Population structure
MEDAGE Median Age Population structure
QFEMALE Percent Female Population structure
QFHH Percent Female Headed Households Population structure
PPUNIT People per Unit Population structure
QASIAN Percent Asian Race/Ethnicity
QBLACK Percent Black Race/Ethnicity
QSPANISH Percent Hispanic Race/Ethnicity
QINDIAN Percent Native American Race/Ethnicity
QPOVTY Percent Poverty Socioeconomic Status
QRICH Percent Households Earning over $200,000 annually Socioeconomic Status
PERCAP Per Capita Income Socioeconomic Status
QEDI12LES Percent with Less than 12" Grade Education Socioeconomic Status
MDHSEVAL Median Housing Value Socioeconomic Status
MDGRENT Median Gross Rent Socioeconomic Status
QRENTBURDEN Z?Cc;fﬁ:z;e:(?i?nsgzii?nigOre than 40% of their Socioeconomic Status
QSSBEN Percent Households Receiving Social Security Benefits | Special Needs

% Susan L. Cutter and Christopher T. Emrich, “Social Vulnerability Index (SoVI®): Methodology and Limitations,”

https://nationalriskindex-test.fema.gov/Content/StaticDocuments/PDF/SoV1%20Primer.pdf
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SOCIAL VULNERABILITY

VARIABLE DESCRIPTION CONCEPT

Percent Speaking English as a Second Language with

QESL Limited English Proficiency Special Needs
QNRRES Nursing Home Residents Per Capita Special Needs
QNOHLTH Percent of population without health insurance Special Needs
QNOAUTO Percent of Housing Units with No Car Special Needs

3.7 Promoting Affordable Housing

The GLO’s Hurricane Harvey Homeowner Assistance Program has reached the hardest hit, low
and moderate income, vulnerable, and historically hard-to-reach families and individuals.

HUD required at least 70% of all program funds to benefit low- to moderate-income families. As
of January 29, 2020, 80% of the State-run HAP funds has been award to low- to moderate-income
families and individuals to rehabilitate or reconstruct their Hurricane Harvey damage homes. Over
2,200 HAP applicants have been approved for construction, home is under construction, or home
has been completed as of January 2020.

The charts below represent income, demographic, and household data for the State-run Hurricane
Harvey Homeowner Assistance Program.

Figure 3-20: Income Levels for Approved HAP Applicants

81%+ AMFI
20%

0-30% AMFI * 0-30% AMFI
40%

= 31-50% AMFI

51-80% AMFI

51-80% AMFI

81%+ AMFI
20%

31-50% AMFI
20%

*Data as of 01/29/20
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Figure 3-21: Race/Ethnicity of Approved HAP Applicants

Hispanic
749 Black / African
34% American
724..

Other / Not
Reported 156
7%

.
Dataasof 01/29/20 pjac / African American  ® Other / Not Reported White  ® Hispanic

The individuals represented in the chart below may overlap and fall into more than one category

Figure 3-22: Household Characteristics of Approved HAP Applicants
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household, 1378
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Female head of Households with Age 65 & older
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Through the Hurricane Harvey CDBG-DR allocations, the state of Texas has allocated over $1.1
billion for affordable rental projects. The State-run affordable rental program has been designed
to provide funds for rehabilitation, reconstruction, and new construction of public housing and
affordable multi-family housing projects in areas impacted by Hurricane Harvey. Both Harris
County and the City of Houston are implementing their own affordable rental programs.

An additional $135 million will be allocated to the State’ affordable rental program through an
amendment to the Hurricane Harvey State of Texas Plan for Disaster Recovery.

In December 2019 the rehabilitation of Senior Citizens Y-House in Beaumont, a 40-unit property
located in the historic YMCA building was completed. The development is dedicated to serving
100% low income, elderly residents, and provides ADA-accessible accommodations, an open-air
courtyard, and on-site food pantry. As part of the rehabilitation the building has been insulated and
waterproof sealed inside and out. In addition, a new tile roof that meets the historic district
guidelines was installed to maintain its integrity in high winds.

The following table illustrates the number of rental units approved for rehabilitation,
reconstruction, and new construction as of February 2020.

Table 3-9: Hurricane Harvey Affordable Rental Programs

CDBG-DR Action Plan  Low Income  Market Total Amount
Units Rate Units | Units

Hurricane Harvey 210 0 210 100% $10,866,400

($57.8 Million)

Hurricane Harvey 3,840 960 4,801 80% $487,675,000

($5.6 Billion):

State Program

Hurricane Harvey 740 86 826 89.6% $224,500,000

($5.6 Billion):

Harris County Program

Hurricane Harvey N/A N/A N/A N/A $416,736,754

($5.6 Billion):

City of Houston Program

Total 4,790 1,046 5,647 84.8% $1,139,778,154
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3.8 State Risks and Hazards Assessment

The following sections identify and analyze all significant current and future disaster risks and
impacts in the State of Texas Hazard Mitigation Plan (SHMP) and provide a substantive basis for
the activities described in the Action Plan. The SHMP is a FEMA-approved plan authored and
maintained by the Texas Division of Emergency Management (TDEM)); it is the starting point for
this State Risks and Hazards Assessment (the RHA) to identify Texas’ hazards. In addition to
utilizing the SHMP, a variety of other data sources identified the hazards, risks, and impacts
discussed throughout this RHA.

This RHA quantitatively evaluates the potential significant impacts and risks of the identified
hazards that affect the following seven critical service areas (also known as FEMA’s Community
Lifelines):

Safety and Security

Communications

Food, Water, Sheltering

Transportation

Health and Medical

YV V. V VYV VY V

Hazardous Material (Management)
» Energy (Power & Fuel)

The proposed programs in the Action Plan work to ensure that these critical lifeline areas are made
more resilient and are able to (1) reliably function during and after future disasters; (2) reduce the
risk of loss of life, injury, and property damage; and (3) accelerate recovery following a disaster.
Forecasted information gleaned from the SHMP is also presented for each hazard and pertains to
potential property loss (in dollars), potential crop loss (in dollars), potential fatalities, and potential
injuries.

This RHA articulates the top two hazards impacting Texas:

» Severe coastal and riverine flooding

» Hurricanes, tropical storms, and depressions
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3.8.1 STATE oF TEXAS HAZARD MITIGATION PLAN 2018

FEMA requires states, tribes, and local governments to adopt and update their hazard mitigation
plans every 5 years as a condition for receiving certain types of federal funding—including
mitigation funding. The current SHMP, authored and regularly updated by TDEM, is the latest
iteration to meet this requirement. The SHMP details 18 natural hazards that impact Texas.

Table 3-10: Top Natural Hazards in Texas

Hazards in Texas

Severe Coastal Flooding

Hurricanes, Tropical Storms, and Depressions

Drought

Hailstorms

Riverine Flooding

Tornadoes
Wildfire
Severe Winds

Winter Weather

Lightning

Extreme Cold

Extreme Heat

Coastal Erosion

Inland Erosion

Land Subsidence

Earthquakes

The SHMP provides an overview of each hazard together with its respective impacts on the state
over time. The SHMP then ranks Texas hazards by the severity of the potential impact on the state.
The top three natural hazards Texas faces in terms of economic impact are (1) severe coastal
flooding; (2) hurricanes, tropical storms, and depressions; and (3) drought.

This RHA addresses each of the 18 natural hazards and their associated risks referenced in the
SHMP while citing additional sources to quantify each hazard’s risks and impacts affecting
FEMA'’s seven community lifelines.
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From 2018 to 2023 according to the Community Hazard Analysis and Mitigation Planning
Support (CHAMPS) 2017 report the following natural hazards are projected to be of greatest
economic threat to Texans.

Table 3-11: Top Natural Hazards Economic Impacts

Hazard Impact Forecasts (2019-2023)

Hazard Property Losses Crop Losses
Severe Coastal Flooding $5,612,798,835
Hurricane/Tropical $5,505,055,604 $1,830,531
Storm/Depressions
Drought $371,964,411 $3,486,150,916
Hail $2,521,001,724 $166,637,326
Riverine Flooding $1,258,592,107 $247,575,854
Tornado $560,692,305 $23,115,327
Wildfire $330,190,566 $89,490,775
Severe Winds $338,496,656 $30,697,559
Winter Weather $100,081,159 $3,572,851
Lightning $17,560,332 $269
Cold $2,972,052 $514,705
Heat $78,232 $155,212
Total $16,619,483,984 $4,049,741,325

Source: Texas Geographic Society, CHAMPS'17
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3.8.2 FEMA COMMUNITY LIFELINES

FEMA cites a total of seven community lifelines that enable the continuous operation of
government and critical business during a disaster: (1) Safety and Security, (2) Communications
(3) Food, Water and Sheltering, (4) Transportation, (5) Health and Medical, (6) Hazardous
Materials and (7) Energy. Together these lifelines provide a framework for communities to
prioritize and review critical services during a disaster. According to FEMA, community lifelines
are designed to highlight priority response areas, enhance community-wide situational awareness,
and strengthen coordination efforts among responders during a disaster.

FEMA’s community lifelines provide a framework for this RHA to discuss risks and impacts of
Texas hazards. By describing lessons learned from past disasters in Texas through the frame of
community lifelines, this RHA aims to ensure that CDBG-MIT funds go towards programs and
activities that reduce the risk of loss of life, injury, and property damage, as well as accelerate
recovery following a disaster.

Each lifeline is comprised of multiple components that can change based on a particular situation
and hazard; these variable components reflect how each hazard uniquely affects the community.
For instance, flooding and hurricanes strike quickly and need a variety of different types of first
responders in a short amount of time, whereas a hazard like coastal erosion has the potential to
occur over a long period of time and therefore the prioritization of first responders is not warranted.
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Table 3-12: FEMA Community Lifelines and Components

I1l. Food, VL.
I. Safety and 1. Iv. V. Health
. o Water, . . Hazardous
Security Communications . Transportation | and Medical .
Sheltering Material
Law ] ] ] . Power
Infrastructure Evacuations = Highway/Roadway Medical Care Facilities )
Enforcement (Grid)
Hazardous
Search and = Alerts, Warnings, | Food/Potable . Patient Debris, Temporary
Mass Transit
Rescue Messages Water Movement Pollutants, Power

Contaminants

Fire Services = 911 and Dispatch Shelter Railway Public Health Fuel
Government Responder Durable o Fatality
Aviation
Service Communications Goods Management
Financial
Responder ' Water . Health Care
Services/ Maritime )
Safety Infrastructure Supply Chain

Economic Impact

Agriculture Pipeline
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3.8.3 HURRICANES, TROPICAL STORMS, AND DEPRESSIONS

Hurricanes, tropical storms, and depressions that impact Texas form over warm tropical waters in
the Gulf of Mexico or the Atlantic Ocean. The warm, moist air over the ocean rises upward from
near the surface, creating an area of lower air pressure. These areas of relative low pressure draw
in new air from surrounding high-pressure areas. Quick cyclonic circulation then begins, and rain
bands spin out from a wall of wind that surrounds a central area of low barometric pressure (the
“eye”). Such storms can grow to 1000 miles in diameter and sustain winds near the eye that
approach 200 miles an hour.

Tropical depressions are storms with winds less than 39 mph. When the observed winds surpass
39 mph but remain below 74 mph, the formation is classified a tropical storm. Once winds in
excess of 74 mph are observed, a hurricane has officially formed. The Saffir-Simpson scale,
presented below, is used to describe the intensity of a hurricane, based on wind speed, and ranging
from Category 1 to Category 5.

Table 3-13: Saffir-Simpson Wind Speed Scale

Saffir-Simpson Scale

Category Sustained Wind Speeds
1 74 =95 mph
2 96 — 110 mph
3 111 =129 mph
4 130 — 156 mph
5 157 mph and above

3.8.3.1 Texas Hurricane History

Texas has been described as a state of extreme drought broken with occasional extreme flooding.%
This is phenomena is illustrated through the history of hurricanes, tropical storms, and depressions.
Four of the seven wettest hurricanes in the U.S. have made landfall in Texas.®” Hurricane Harvey
is the wettest hurricane to hit the U.S. with over 60.58 inches of rainfall recorded at Nederland,

3 State of Texas Hazard Mitigation Plan Texas Division of Emergency Management, October 2018,
http://tdem.wpengine.com/wp-content/uploads/2019/08/txHazMitPlan.pdf

37 Kristen Currie, “Tropical Storm Imelda 7th wettest tropical cyclone on U.S. record,” KXAN, Nexstar Broadcasting,
September 19, 2019,
https://www.kxan.com/weather/weather-blog/tropical-storm-imelda-7th-wettest-tropical-cyclone-on-u-s-record/
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Texas.® Tropical Storm Imelda is the fourth wettest in Texas with preliminary reports noting
approximately 41 inches of rainfall recorded near Beaumont in September 2019.%°

Table 3-14: Seven Wettest Hurricanes in U.S. History

Highest Rainfall
fome ot T ninches) |

(in inches)

Hurricane Harvey

2017 60.58
(Texas)
Tropical Storm Lane
2018 58
(Hawaii)
Hurricane Hiki
1950 52
(Hawaii)
Tropical Storm Amelia
1978 48
(Texas)
Hurricane Easy
1950 452
(Florida)
Tropical Storm Claudette
1979 45
(Texas)
Tropical Storm Imelda
2019 40.79%

(Texas)

The severity of rain and wind of past hurricanes, tropical storms, and depressions have led to mass
destruction and death throughout Texas. The Galveston Hurricane in 1900 is regarded as the
deadliest natural disaster in American history; this Category 4 hurricane struck with winds above
135 mph and a 15-foot storm surge that left approximately 6,000 to 12,000 community members
dead and 3,600 buildings destroyed.*!

38 «State Flood Assessment, Report to the Legislature, 86th Legislative Session,” TWDB, January 2019,
http://www.texasfloodassessment.com/doc/State-Flood-Assessment-report-86th-Legislation.pdf

39 Kristen Currie, “Tropical Storm Imelda 7th wettest tropical cyclone on U.S. record,” KXAN, Nexstar Broadcasting,
September 19, 2019,
https://www.kxan.com/weather/weather-blog/tropical-storm-imelda-7th-wettest-tropical-cyclone-on-u-s-record/

40 «post Tropical Cyclone Report . . . Tropical Storm Imelda,” NWSChat, NOAA, September 27, 2019,
https://nwschat.weather.gov/p.php?pid=201909272034-KHGX-ACUS74-PSHHGX

41 “The Galveston Hurricane of 1900: Remembering the deadliest natural disaster in American history,” National
Ocean Service, NOAA,

https://oceanservice.noaa.gov/news/features/sep13/galveston.html
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Between 1851 and 2016, 289 hurricanes made landfall in the continental U.S. Of these, 63 made
landfall in Texas.*? Since 2000, over 15 hurricanes, tropical storms or depressions have hit Texas.
These include: Tropical Storm Allison (2001), Tropical Storm Fay (2002), Hurricane Claudette
(2003), Hurricane Rita (2005), Hurricane Humberto (2007), Hurricane Erin (2007), Hurricane
Dolly (2008), Hurricane Ike (2008), Tropical Storm Hermine (2010), *® Hurricane Alex (2010),
Tropical Depression 2 (2010), Tropical Storm Dawn (2011), Tropical Storm Lee (2011), Hurricane
Isaac (2012), Hurricane Ingrid (2013), Tropical Storm Bill (2015), Tropical Storm Cindy (2017),
Hurricane Harvey (2017), and Tropical Storm Imelda (2019).4445

Figure 3-23: Timeline: Hurricanes/Storms Impacting Texas 2000 — 2019

oop 2001 2002 2003 2005 2007 2008 2010 2011 2012 2013 2015 2017 2019
I A L L B L G B L S
Tropical Tropical
Tropical Storm Hurricane Rita Hurricanes Storm Dawn Storm Bill Tropical Tropical
Fay Dolly & Storm Cindy Depression
. : Ike Tr(_)I!)ical Hurricane Imelda
Tropical Hurricane Hurricane Storm Lee Ingrid
Stqrm Claudette Humberto Hurricane Hurricane
Allison Alex Hurricane Harve
I Isaac y
Hurri.cane Tropical
Erin Storm
Hermine
I
Tropical
Depression 2
42 «Appendix 1: Major Hurricanes in Texas and the U.S.—A Historical Perspective,” FiscalNotes, Texas
Comptroller, accessed October 2, 2019,
https://comptroller.texas.gov/economy/fiscal-notes/2018/special-edition/history.php
43 Holli Riebeek, “Tropical Storm Hermine,” Hurricanes/Tropical Cyclones, NASA, September 10, 2010,
https://www.nasa.gov/mission_pages/hurricanes/archives/2010/h2010 Hermine.html
4 David Roth, “Texas Hurricane History,” National Weather Service, January 6, 2010,
https://www.weather.gov/media/lch/events/txhurricanehistory.pdf
45¢2011 Atlantic Hurricane Season,” Tropical Cyclone Reports, National Hurricane Center, NOAA, accessed
October 2, 2019,
https://www.nhc.noaa.gov/data/tcr/index.php?season=2011&basin=atl
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3.8.3.2 Hurricanes Rita, Ike, Dolly, and Harvey

Hurricanes Rita, Dolly, Ike, and Harvey had an approximate total impact of $283 billion. 46474849
Each storm presented different challenges, impacts, and risks to both Texas coastal communities
and statewide residents.

Figure 3-24: Galveston, Texas, during Hurricane Ike in 2008.%°

46 Carol Christian, Craig Hlavaty,*“12 Years Ago Hurricane Rita Made Us All Lose Our Minds in Houston, ”
Houston Chronicle, September 21, 2017,
https://www.chron.com/news/houston-weather/hurricanes/article/Hurricane-Rita-9236850.php

47 Hurricane Ike Impact Report, Texas Engineering Extension Service, TAMU, November 2011,
https://www.thestormresource.com/Resources/Documents/Full _Hurricane Ike Impact Report.pdf

#8 “Damage Costs from Hurricane Dolly May Reach $750 M,” Insurance Journal, August 4, 2008,
https://www.insurancejournal.com/magazines/mag-features/2008/08/04/156680.htm

49 «“A storm to Remember: Hurricane Harvey and the Texas Economy,” FiscalNotes, Texas Comptroller, accessed
October 2, 2019,

https://comptroller.texas.gov/economy/fiscal-notes/2018/special-edition/impact.php

%0 Photography by U.S Army Corps of Engineers.
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3.8.3.3 Hurricane Rita

Hurricane Rita made landfall a week after Hurricane Katrina in September 2005 as a Category 3
hurricane along the Texas-Louisiana Coast. While, Houston was predicted to be in the direct path
of Rita, the storm landed along the Sabine River, directly hitting the cities of Port Arthur and
Beaumont. Hurricane Rita’s storm surge reached 15 feet, combined with 115 mph winds and rain
to cause extensive flood and wind damage. Hurricane Rita left 19 people dead and caused $18.5
billion in total damages.>*

3.8.3.4 Hurricanes Dolly and lke

On July 8, 2008, Hurricane Dolly made landfall 80 miles south of Corpus Christi as a Category 1
hurricane with 80 mph winds and 2 to 3 feet of storm surge. Torrential rains came with this slow-
moving storm. No deaths were reported; however, the state sustained over $1 billion in damages.

On September 13, 2008, Hurricane Ike made landfall as a Category 2 hurricane with winds of up
to 110 mph and a 20-foot storm surge in the city of Galveston. This storm left 112 people dead
with $30 billion in property damage and over $140 billion in economic losses. Due to these losses,
Hurricane Ike is one of the most destructive hurricanes in U.S. history.*

3.8.3.5 Hurricane Harvey

Hurricane Harvey, initially a regenerated tropical depression, made landfall on August 25, 2017,
as a Category 4 hurricane near Rockport, bringing with it triple-digit wind gusts and torrential
rains; local rainfall totals in Southeast Texas ranged from 20 inches to over 60 inches over 7 days,
making it the wettest hurricane in U.S. history.>® The hurricane caused catastrophic flooding and
at least 82 human fatalities,* due in part to the weather system stalling over the Texas coast for 6
days. The total impact of Hurricane Harvey reaches beyond $125 billion.

51 Jon Erdman, “Hurricane Rita Should Never be Forgotten,” The Weather Channel, September 22, 2015,
https://weather.com/storms/hurricane/news/hurricane-rita-forgotten-louisiana-texas-sep2005#4

52 “Hurricanes Ike and Dolly,” Community Development and Revitalization, GLO, accessed October 2, 2019,
http://www.glo.texas.gov/recovery/files/hurricane-ike-disaster-overview.pdf

3 Hurricane Harvey in Texas, Mitigation Assessment Team Report, (FEMA P-2022), FEMA, February 2019,
https://www.fema.gov/media-library-data/1551991528553-9bb91b4bfe36f3129836fedaf263ef64/995941 FEMA P-
2022 FINAL _508c.pdf

54 Eva Moravec, “Texas officials: Hurricane Harvey death toll at 82, ‘mass casualties have absolutely not
happened,”” Washington Post, September 14, 2017,
https://www.washingtonpost.com/national/texas-officials-hurricane-harvey-death-toll-at-82-mass-casualties-have-
absolutely-not-happened/2017/09/14/bff3ffea-9975-11e7-87fc-c3f7ee4035c9 story.html?utm_term=. dfe744e2fbe8
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3.8.4 FEMA’s COMMUNITY LIFELINES FOR HURRICANES, TROPICAL STORMS, AND
DEPRESSIONS

3.8.4.1 Safety and Security

Risks: The unpredictability and immensity of hurricanes, tropical storms, and depressions create
the potential for chaotic response efforts and damage to public services and infrastructure. The
scope of these types of hazards creates the potential need for thousands of first responders to aid
impacted areas. On-the-ground responders, helicopter and boat rescues from federal and local
teams, and nonprofit organizations are all a part of this potential need. An example of one of the
local teams is the Texas A&M Engineering Extension Service’s Task Force 1; this one team has
over 240 active responders including helicopter and water rescuers.>® A first responder nonprofit
rescue group, TEXSAR, has 397 active members including 50 rescue boat operators, 138 ground
responders, and 111 flood and swift water technicians.®® These two organizations are just two
examples of the thousands of federal, state, and local first responders that deploy during hurricanes,
tropical storms, and depressions.

Figure 3-25: Members of the South Carolina's Helicopter Aquatic Rescue Team and the
Texas Task Force perform rescue operations in Port Arthur during Harvey.*’

55 Texas A&M Task Force 1, Urban Search & Rescue, accessed October 2, 2019,
https://texastaskforcel.org/

% TEXSAR Texas Search and Rescue, accessed October 2, 2019,
https://www.texsar.org/about-us/

5" Photography by Staff Sergeant Daniel J. Martinez, U.S. Air National Guard.

State of Texas CDBG-MIT Action Plan 57 of 589


https://texastaskforce1.org/
https://www.texsar.org/about-us/

I ————————————————
While emergency management is highly organized throughout Texas, the total number and
diversity of first responders needed during a hurricane, tropical storm or depression, creates the
risk of disorganization. The state has identified a need for additional training and coordination
among all partners and teams working on response efforts.>®

Figure 3-26: Texas National Guard members work with local responders in Victoria,
Texas, during Hurricane Harvey.?

In addition to this vast first responders’ network, there is a complex network of government service
providers and infrastructure in the path of hurricanes. In southwest Texas alone there are over 130
individual towns or cities that make up the Gulf Coast region; each community has its own city
hall, school system, police department, correctional facilities, and other community services and
infrastructure;®° these facilities each have the potential to sustain wind damage or flooding. These
damages can prevent students from going back to school or delay government services for a
sustained period.

Impacts: The potential for damage and disorganized response efforts may lead to economic losses
as well as injuries and further loss of life. For example, the vast number of individuals working on
rescue efforts made it difficult during Hurricane Harvey to coordinate rescue efforts throughout
impacted communities. City halls and emergency management centers were flooded throughout

8 Eye of the Storm, Report of the Governor’s Commission to Rebuild Texas, Texas A&M University System,
November 2018, page 83,
https://www.rebuildtexas.today/wp-content/uploads/sites/52/2018/12/12-11-18-EYE-OF-THE-STORM-digital.pdf
% Photography by Captain Martha Nigrelle, Army National Guard.

60 «“Regional Directory,” H-GAC, accessed October 4, 2019,

https://www.h-gac.com/regional-directory/default.aspx
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the impacted areas making response more challenging. Major roadways were flooded or blocked
with debris during past hurricanes, tropical storms, and depressions.

Consequently, even if emergency centers or city halls were not flooded, responders could not reach
these centers or put themselves in danger trying to do so. The command structure during of
Hurricane Harvey was further challenged by confusion over assigned roles resulting from the
inability of responders to reach their assigned destinations due to blocked or flooded roadways,
and their subsequent replacement by those responders who did not face those obstacles.5!

3.8.4.2 Communications

Risks: The severe winds that accompany hurricanes, tropical storms, or depressions have the
potential to destroy powerlines, communication towers, and other similar equipment. This creates
a situation where community members may not be able to reach out for help. Impacted
communication systems may also impede first responders by impeding the flow of information
between colleagues and disrupting coordinated efforts.

The vast network of responders after a hurricane, tropical storm, or depression bring a variety of
communication systems and protocols to the impacted area, creating a potential for communication
failure or confusion between different response groups. The variety of current social media
platforms add to the potential confusion not only between responders, but with community
members needing assistance.

These dual communication issues create the opportunity for misinformation to be spread, with vast
amounts of critical information being shared, yet limited staff capacity to address community
members’ concerns. With the rains and winds that accompany hurricanes, tropical storms, and
depressions, this gap in communications between differing systems and protocols on the one hand,
and the deluge of communication through social media on the other, creates the opportunity for
uncertainty in prioritizing the provision of resources and rescue efforts and activities. This
uncertainty has the potential to lead to responders venturing out into unknown wind or flooding
conditions and community members not getting the assistance that they need when they are trapped
in high water.

In addition to communication risk, the potential economic impact of hurricanes, tropical storms,
and depressions can be compounded due to the vast number of industries that can be in the direct
path of a hurricane, tropical storm, or depression, as well as any industries related to these major
sectors inside and outside of the impacted areas. This may be particularly true of communities
where there is a concentration of a particular industry. Along Texas’s Gulf Coast, the oil and gas

61 Jen Para, “Harris County Publishes Report on Hurricane Harvey,” Houston Business Journal, May 29, 2018,
https://www.bizjournals.com/houston/news/2018/05/29/harris-county-publishes-report-on-hurricaneharvey.html
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industry is dominant, with approximately 1 out of 3 jobs in the region in this industry.%? The
flooding and high winds that come with hurricanes have the potential to damage oil refiners, close
major ports in the region that export these products, and close or damage other major transportation
infrastructure. Damage and closures can lead to a production halt or delay in the oil and gas
industries, as well as all other goods that are imported or exported from these facilities. Adding to
this complexity are personal property losses of community members in the impacted communities.

Impacts: During Hurricane Harvey, approximately 336,000 customers lost power, compared to 4.5
million customers during Hurricane Ike.%® During Hurricane Harvey, the Federal Communications
Commission reported that three Texas counties had cellular outages greater than 80 percent.®*
Power outages and cell site failures were due in part from the flooding of substations, water
damage to related equipment, and downed powerlines throughout the impacted area.®®

Along with power outages, overwhelmed and incohesive communication systems lead to
prolonged wait times for those in need. Hurricane Harvey overwhelmed traditional emergency
systems, leading to individuals reaching out through non-traditional means. Community members
could not reach 911 during Hurricane Harvey, due to the vast number of individuals trying to call,
which led residents to call 311 and 211 instead; there were over 21,000 calls to 211 just in the city
of Houston during the week of Hurricane Harvey.%® Community members also reached out through
social media. This led to confusion over where to direct resources.

Along with community members calling for help, the Texas Division of Emergency Management
was overwhelmed with calls from local government staff and officials needing assistance.
Similarly, during Tropical Storm Imelda, the city of Beaumont’s police department was
overwhelmed with 911 calls.®’

62 <2014-2018 Comprehensive Economic Development Strategy,” Gulf Coast Economic Development District, H-
GAC,

http://www.h-gac.com/gulf-coast-economic-development-district/regional-economic-development-plan.aspx

8 Travis Bubenik, “Though Power Outages Were Limited, Harvey Revealed New Challenges for the Grid,”
Houston Public Media, University of Houston, November 2, 2017,
https://www.houstonpublicmedia.org/articles/news/energy-environment/2017/11/02/248175/though-power-outages-
were-limited-harvey-revealed-new-challenges-for-the-grid/

64 «Presentation on FCC Response to Hurricanes Harvey, Irma and Maria” Federal Communications Commission,
September 26, 2017,

https://www.fcc.gov/document/presentation-fcc-response-hurricanes-harvey-irma-and-maria

%Ryan Maye Handy, Fernando Alfonso III, “Power outages reported in wake of Hurricane Harvey,” Houston
Chronicle, August 30, 2017,
https://www.chron.com/news/houston-weather/hurricaneharvey/article/Houston-still-has-power-power-loss-for-
hundreds-11968986.php#photo-13912902

8 “Hurricane Harvey Relief Fund Needs Assessment Phase One,” Rice University Kinder Institute for Urban
Research, November 2017,

https://Kinder.rice.edu/sites/g/files/bxs1676/f/documents/Phasel PostHarveyAssessment 11130217-2.pdf

7 Manny Fernandez, Margaret Toal, Rick Rojas, Sarah Mervosh, Nicholas Bogel-Burroughs, John Schwartz, Adeel
Hassan, “Imelda Swamps Texas with Flooding Rain,” New York Times, September 20, 2019,
https://www.nytimes.com/2019/09/19/us/houston-beaumont-flooding-imelda.html
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Major economic impacts were also seen during past storms including Hurricane Harvey, Ike, and
Dolly. The total verified business loss from Hurricane Harvey was approximately $5.91 billion;%®
approximately 14 oil refineries shut down during Hurricane Harvey accounting for over 17 percent
of the nation’s gas refining capabilities. Ports in and around Houston shutdown for approximately
a week accounting for more than $2.5 billion in economic losses alone.® Hurricane Ike also had a
large economic impact. During Hurricane Ike, approximately, 26 percent of the total Texas
business establishments were in the path of the hurricane, with small locally owned business seeing
much of the impact.

Figure 3-27: Bolivar Peninsula, Texas, after Hurricane Ike.”

Along with the economic impacts, significant damage and destruction of homes are also a direct
consequence of past hurricanes. Approximately 3.4 billion in total home damages were caused by
Hurricane Ike. Additionally, approximately 109,045 applicants were approved for FEMA’s

88 <2017 Hurricane Harvey” Community Development and Revitalization, Texas General Land Office, accessed
October 1, 2019,

https://recovery.texas.gov/action-plans/hurricane-harvey/index.html

% Eye of the Storm, Report of the Governor’s Commission to Rebuild Texas, Texas A&M University System,
November 2018, page 23,
https://www.rebuildtexas.today/wp-content/uploads/sites/52/2018/12/12-11-18-EYE-OF-THE-STORM-digital.pdf
0 Photography by National Weather Service, September 2008,

https://www.weather.gov/hgx/projects _ike08 bolivar2
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housing assistance program totaling over $20 million.” In some instances, as in the case of the
small town of Bridge City located along the Gulf Coast where only 14 of 3,400 homes remained
inhabitable after Hurricane Ike, the entire housing stock of a community was destroyed.?’

A similar situation was seen during Hurricane Harvey where over 300,000 homes were
destroyed.” 892,263 individuals applied for FEMA’s Individual Assistance with 132,458 of these
applicants having unmet needs.” Hurricane Harvey also illustrates another way in which
hurricanes impact housing — a decrease in affordable housing stock.’

Figure 3-28: Flooding in Port Arthur, Texas, during Hurricane Harvey.”

At present, the economic and housing impacts of Tropical Depression Imelda are still to be
reported. As of September 19, 2019, Winnie, Texas reported approximately 500 to 2,000 homes
were flooded due to the storm. Jefferson County reported that 50 households were waiting to be

"L Hurricane Ike Impact Report, Texas Engineering Extension Service, TAMU, November 2011,
https://www.thestormresource.com/Resources/Documents/Full Hurricane lke Impact Report.pdf

2 pam Fessler, “At Least 100,000 Homes Were Affected by Harvey. Moving Back in Won't Be Easy,” NPR,
September 1, 2017,
https://www.npr.org/2017/09/01/547598676/at-least-100-000-homes-were-affected-by-harvey-moving-back-in-
wont-be-easy

73 State of Texas Plan for Disaster Recovery: Amendment 3, Hurricane Harvey—Round 1, Community Development
and Revitalization, GLO, April 20, 2019,
https://recovery.texas.gov/files/hud-requirements-reports/hurricane-harvey/5b-sap-amend3-approved.pdf

4 «“Another Blow from Harvey: Houston Home Prices, rents likely to Rise,” Reuters, September 1, 2017,
https://www.reuters.com/article/us-storm-harvey-realestate/another-blow-from-harvey-houston-home-prices-rents-
likely-to-rise-idUSKCN1BC5QY

5 Photography by Staff Sergeant Daniel J. Martinez, U.S. Air National Guard.
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rescued as of September 19; Jefferson County homes that did not flood during Hurricane Harvey
did so during Tropical Storm Imelda. As of September 24, 2019, impacted counties self-reported
that there were over 5,000 homes affected and there was over $24.5 million in public infrastructure
damage due to Tropical Storm Imelda (DR-4466).7%"

3.8.4.3 Food, Water, Sheltering

Risks: The deluge of water and high winds that come with hurricanes, tropical storms, and
depressions have the potential to close grocery stores, destroy crops, and damage water and waste-
water treatment plants and other critical infrastructure such as shelters and major roadways acting
as evacuation routes. Debris in the roadways from severe winds and flood water cut off roadways
or damage powerlines; this creates the potential for all types of businesses to close including
grocery stores and restaurants. Water and wastewater treatment plans are susceptible to damage or
are shut down due to overcapacity.

In terms of agriculture at risk, the SHMP identifies Texas as the state with the largest acreage of
agricultural lands throughout the U.S., accounting for approximately 248,900 farms and ranches;
together they generate approximately $20 billion in annual revenue.’”® The SHMP also points to
cattle and cotton as the top two agricultural commodities in the state. South and Southeast Texas
are not only where a large proportion of crops such as cotton are grown, but also where distribution
points and ports are located. Landfall of a hurricane, tropical storm, or depression in these regions
could not only lead to crop losses but impede the movement of all types of products to market as
distribution centers, major roadways, or ports are closed due to flooding or debris.

The current SHMP also speaks to the current availability and condition of emergency shelters in
Texas. The SHMP discusses the state’s efforts to incorporate shelters at approximately 100
highway rest stops throughout the state.”® These auxiliary shelters do run the risk of flooding that
impact highways during storms, which can render them inaccessible. In addition to these new
sheltering options, existing local shelters are becoming more critical during these large-scale
weather events.

6 Robert Downen and Doug Begley, “A Switch from Response to Recovery After Imelda,” Houston Chronicle,
September, 23, 2019,
https://www.houstonchronicle.com/news/houston-texas/houston/article/Officials-seek-donations-for-Imelda-fund-
urge-14462011.php

7 John Bacon and Kristin Lam, ““Worse than Hurricane Harvey': At least 2 dead as Imelda overwhelms Texas with'
incredibly dangerous' flooding,” USA Today, September 19, 2019,
https://www.usatoday.com/story/news/nation/2019/09/19/texas-flooding-storm-imelda-hits-winnie-beaumont-
dangerous-rain/2372220001/

8 “Texas Ag Stats,” Texas Department of Agriculture, accessed, October 2, 2019,
https://www.texasagriculture.gov/About/TexasAgStats.aspx

9 «“Safety Rest Area Map,” Texas Department of Transportation, accessed, October 2, 2019,
https://www.txdot.gov/inside-txdot/division/maintenance/rest-areas-map.html
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Evacuation routes are also at risk of being flooded or blocked with debris. The SHMP does not
describe the evacuation routes throughout the state, but there are approximately 130
major evacuation routes and 18 potential counter flow and EvacuLanes throughout Texas.®® These
evacuation routes are concentrated in Southeast and South Texas to provide a way out for Texans
evacuating from a hurricane, tropical storm, or depression; however, during past events, many of
these routes became impassable or were overwhelmed with traffic that resulted in traffic jams.

Impacts: Loss of life, injuries, and economic losses are all potential consequences of closed or
flooded grocery stores, water treatment facilities, shelters, damaged crops, and flooded or blocked
evacuation routes. For example, during Hurricane lke, 137 Walmarts, 40 Targets, 149 Burger
Kings, and all Kroger stores were temporarily closed throughout the impacted area, while HEB
had to permanently close a store in the city of Galveston due to extensive water damage from the
hurricane.8182 8 Although grocery stores and other businesses such as home improvement stores
did need to shut down for a period of time, these types of stores often see a boost in activity right
before and right after such events due to individuals rushing to prepare for the storm and then to
purchase items to recover after a storm.

Wastewater treatment plants needed to close or were damaged due to past hurricanes as was the
case during Hurricane Harvey where 40 waste water treatment plants were either offline or closed,
and 61 public water drinking systems rendered inoperable.®*

80«TxDOT Evacuation Routes,” Texas Department of Transportation, accessed, October 2, 2019,
https://gis-txdot.opendata.arcgis.com/datasets/txdot-evacuation-routes

81 «“H-E-B will not Reopen Damaged Galveston Store,” San Antonio Business Journal, September 25, 2008,
https://www.bizjournals.com/sanantonio/stories/2008/09/22/daily33.html

82 Martinne Geller, “Retailers grapple with impacts of Hurricane Ike,” Reuters, September 14, 2008,
https://www.reuters.com/article/us-hurricane-retail/retailers-grapple-with-impacts-of-hurricane-ike-
SN1445556420080914

8 Katherine Blunt, “Flooding After Harvey Too Much for Retailers, Grocers; Many Close Sunday Afternoon,”
Houston Chronicle, August 27, 2017,
https://www.chron.com/news/houston-weather/hurricaneharvey/article/Houston-retailers-close-stores-to-assess-
Harvey-12003495.php

8 “Hurricane Harvey After Action Report,” Texas Commission on Environmental Quality, April 3, 2018,
https://www.tceg.texas.gov/assets/public/response/hurricanes/hurricane-harvey-after-action-review-report.pdf
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Figure 3-29: City of Conroe’s wastewater treatment plant during Hurricane Harvey.%

In the city of Conroe, the sole wastewater plant serving approximately 82,000 people flooded and
closed during Hurricane Harvey. This plant typically treats around 5 million gallons of wastewater
per day; during the 5 days the plant was down, wastewater flowed directly into the San Jacinto
River.®® This is just one example of how waterways were impaired due to past hurricanes; the
significant and wide-reaching effects of Hurricane Harvey and other past hurricanes on water
quality is still being researched.®": 88.89.%0

In addition to water quality challenges, past hurricanes had significant consequences for
evacuations, agriculture and shelters. During Hurricane Rita, 72 people died trying to evacuate

8 Photography by Captain Matthew A. Roman, U.S. Army Reserves.

8 Paul Wood, “Healing from Harvey,” Water & Wastes Digest, September 10, 2018,
https://www.wwdmag.com/storm-water/healing-harvey

87 «“Fecal bacteria contaminated surface water after Hurricane Harvey,” Science Daily, August 1, 2018,
https://www.sciencedaily.com/releases/2018/08/180801093703.htm

8 Frank Bajak, “Hurricane Harvey’s Toxic Impact Deeper Than Public Told,” Associated Press, March 23, 2018,
https://www.apnews.com/e0ceae76d5894734b0041210a902218d

89Alex Stuckey, “3 wastewater treatment plants offline with $1M in damages caused by Harvey,” Houston
Chronicle, November 10, 2017,
https://www.houstonchronicle.com/news/houston-texas/houston/article/3-wastewater-treatment-plants-offline-with-
1M-in-12348390.php

% Allison Lee, “Study: Harvey Aftermath Affected Gulf of Mexico Water Quality,” Houston Public Media, August
6, 2018,
https://www.houstonpublicmedia.org/articles/news/2018/08/06/298705/study-harvey-aftermath-affected-gulf-of-
mexico-water-quality/
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before the hurricane reached Texas; this affected the decision, during Hurricane Harvey, to not
evacuate certain communities, such as the city of Houston.®® Finally, even though there were
approximately 692 shelters operating during Hurricane Harvey, several shelters needed to be
evacuated due to inundation with flood water.

Within the agriculture sector, Texas AgriLife estimated that there was more than $200 million in
crop losses from Hurricane Harvey.

3.8.4.4 Transportation

Risks: Damage from hurricanes, tropical storms, and depressions can cause short and long-term
effects to how people are able to move through and around an impacted area; wind-damaged
transportation infrastructure, flooded streets, flooded personnel and shared vehicles, hampered
public transportation systems, adjusted flight paths, and crippled rail lines can all affect the social
and economic functions of a community and region. The movement of goods and services needed
for the operational functions of commercial businesses can also be impacted by limited mobility
options.

Rescue missions by ground transportation, waterway transportation, or aerial transportation may
not be safe or viable depending on the level of flooding, wind variability, or debris inundation.
Limited mobility, especially during heavy rain and high wind events caused by these storms, can
also limit the ability of first responders to access people who are in need of potentially life-saving
assistance. To that end, the State of Texas Emergency Assistance Registry (STEAR) program
allows those who may not be able to evacuate or receive assistance on their own to register and
allow local officials to know who they are and where they are in case of emergency.®® Elderly
individuals who may have difficulty evacuating and may not be able to drive or have trouble taking
public transit must be considered during large-scale evacuations; also critical to consider is the fact
that there are over 3,100 nursing homes in Texas, a state with a growing elderly population.®*

Ports and inland waterways may also be impacted by storm surge and other factors associated with
tropical weather systems to a point where tangible goods cannot be delivered and distributed.

% Eye of the Storm, Report of the Governor’s Commission to Rebuild Texas, Texas A&M University System,
August 2018,
https://www.rebuildtexas.today/wp-content/uploads/sites/52/2018/12/12-11-18-EYE-OF-THE-STORM-digital.pdf
92 «“Texas agricultural losses from Hurricane Harvey estimated at more than $200 million,” AgriLife Today, October
27,2017,

https://today.agrilife.org/2017/10/27/texas-agricultural-losses-hurricane-harvey-estimated-200-million/

93 “State of Texas Emergency Assistance Registry (STEAR) — Public,” Texas Division of Emergency Management,
https://tdem.texas.gov/stear/

% “Homeland Infrastructure Foundation-Level Data (Nursing Homes),” United States Department of Homeland
Security,

https://hifld-geoplatform.opendata.arcgis.com/datasets/nursing-homes
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Commercial transportation services to local communities is impaired if roads are impassable and
air support is limited.%

Impacts: During Hurricane Harvey, 781 roads across Southeast Texas were impassable at some
point in time.*® This limited direct access to critical human services and the ability of first
responders to access individuals who needed assistance. Conditions can also potentially hinder
evacuation orders, as these are made by the chief elected official of a local government; the current
SHMP notes that mandatory evacuations were issued for 779,000 people in Texas, with an
additional 980,000 people evacuating voluntarily during Hurricane Harvey.%’

These numbers show the importance of incorporating mitigation and resiliency measures into
ground transportation infrastructure before a storm hits. However, ground transportation was not
the only form of mobility hampered during Hurricane Harvey. George Bush Intercontinental
Airport (IAH) and William P. Hobby Airport (HOU), the two main airports in Southeast Texas,
were closed for nearly one week; an estimated $32 million in revenue was lost during this time in
the commercial airline industry.®® During the 2018 fiscal year, IAH averaged 113,715 daily
passengers and HOU averaged 37,867 daily passengers.®® This shows the impact a 1-week closure
can have on traveler thoroughfare through these airports. Other forms of aviation were also
impacted during Harvey in a way that was not expected, which can be seen within the first 6 days
after the storm hit. During this time period, the Federal Aviation Administration issued more than
40 authorizations for emergency drone activities above Houston and the surrounding area. The
duties of these aerial drones ranged from inspecting roadways, checking railroad tracks, assessing
the condition of water and wastewater plants, monitoring oil refineries, and evaluating power
lines.1® In addition, state response personnel task forces eventually accounted for 841 rescues by
air. 101

% State of Texas Hazard Mitigation Plan, Texas Division of Emergency Management, October 2018, page 58,
http://tdem.wpengine.com/wp-content/uploads/2019/08/txHazMitPlan.pdf

% Eye of the Storm, Report of the Governor’s Commission to Rebuild Texas, Texas A&M University System,
November 2018, page 4,
https://www.rebuildtexas.today/wp-content/uploads/sites/52/2018/12/12-11-18-EYE-OF-THE-STORM-digital.pdf
%7 State of Texas Hazard Mitigation Plan, Texas Division of Emergency Management, October 2018, page 452,
http://tdem.wpengine.com/wp-content/uploads/2019/08/txHazMitPlan.pdf

9 «Assessment of Hurricane Harvey’s impact on aviation 2017, International Air Transport Association, October
2017,

https://www.iata.org/publications/economics/Reports/Hurricane-harvey-impact-on-aviation.pdf

% Houston Airport System, “Statistical Report: 2018 Fiscal Year Summary,” city of Houston,
https://d14ik00wldmhg.cloudfront.net/media/filer public/52/4e/524ee321-a729-474b-89d8-

5cceceba5406e/fy18 report final.pdf

100 Eye of the Storm, Report of the Governor’s Commission to Rebuild Texas, Texas A&M University System,
November 2018, page 140,
https://www.rebuildtexas.today/wp-content/uploads/sites/52/2018/12/12-11-18-EYE-OF-THE-STORM-digital.pdf
101 Eye of the Storm, Report of the Governor’s Commission to Rebuild Texas, Texas A&M University System,
November 2018, page 62,
https://www.rebuildtexas.today/wp-content/uploads/sites/52/2018/12/12-11-18-EYE-OF-THE-STORM-digital.pdf
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Maritime transportation, such as port and ship channel entry and exit, was drastically limited. In
all, 23 Texas ports were closed during Harvey, including the Port of Corpus Christi, Port of Port
Arthur, Port of Galveston, and many others. 1%219 This also included the Port of Houston (Houston
Ship Channel) which, in 2018, accounted for $339 billion in the state’s economic value, 20.6
percent of Texas’ gross-domestic product (GDP), and more than 1.35 million jobs across Texas.
Nearly $5.7 billion in state and local tax revenues are generated by business activities related to
the Port of Houston yearly.2%4 It is estimated that the closing of the Port of Houston, during and
after Hurricane Harvey, equated to more than $2.5 billion in economic losses due to delays and
cancelled transactions.%

Figure 3-30: Evacuations during Hurricane Rita in Spring, Texas.!"®

102 «“Historical Disaster Response to Hurricane Harvey,” Federal Emergency Management Agency, September 22,
2019,

https://www.fema.gov/news-release/2017/09/22/historic-disaster-response-hurricane-harvey-texas

103 «Facthox: Major Texas ports remain mostly closed due to Storm Harvey,” Reuters, September 1, 2019,
https://www.reuters.com/article/us-storm-harvey-ports-factbox/factbox-major-texas-ports-remain-mostly-closed-
due-to-storm-harvey-idUSKCN1BC5FY

104 «“The Economic Impact of the Houston Ship Channel,” Port of Houston, April 5, 2019,
https://porthouston.com/about-us/economic-impact/

105 Eye of the Storm, Report of the Governor’s Commission to Rebuild Texas, Texas A&M University System,
November 2018, page 62,
https://www.rebuildtexas.today/wp-content/uploads/sites/52/2018/12/12-11-18-EYE-OF-THE-STORM-digital.pdf
1%photograph by Ashish, September 21, 2005,
https://theconversation.com/thousands-of-people-didnt-evacuate-before-hurricane-matthew-why-not-66724
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|
3.8.4.5 Health and Medical

Risks: The SHMP emphasizes that hurricanes, tropical storms, and depressions can pose
significant threats to public health and safety. Hospitals and medical facilities face enormous
pressure when a hurricane, tropical storm, or depression makes land fall, as medical emergencies
become common occurrences and fatality management becomes critical. Hospital patients may
face long wait times, difficulty being transported to a more adequate facility, or a complete lack of
health care providers open to accepting patients. Community members, first responders, and
general response crews face dangerous conditions in the context of tropical weather systems, as
conditions during and following hurricanes can be uncomfortable and pose numerous health risks.
Dangers such as high water, downed electrical power lines, and broken gas mains are major health
and safety threats after hurricanes, together with consumption concerns stemming from a
potentially contaminated food and water supply.%” Due to the evacuation of staff, public health
advisories and reports of public health concerns may also be limited in their ability to reach the
public. This issue during tropical weather systems is only compounded by power outages and a
potential loss of communication signals and lines.

Impacts: Hurricane Harvey led the closure of 16 hospitals throughout Texas, necessitating the
relocation of nearly 1,000 patients. After the direct impact of the storm, many local hospitals and
clinics were either too damaged to operate or were too overwhelmed with patients to function.1%
Driscoll Children’s Hospital, located in Corpus Christi, had to evacuate all 10 new-born babies in
its neonatal intensive care unit several local emergency room services closing down as well.1%®
Lake Arthur Place, a nursing home and rehabilitation facility in Port Arthur, had to evacuate as it
was reported that some community members had no other option but to stay in the flooded location
for up to 24 hours.**® As Tropical Storm Imelda made landfall near Freeport in Southeast Texas
during mid-September 2019, the Chambers County Office of Emergency Management posted on
their Facebook page that the Riceland Hospital in Winnie had to be evacuated.'! During this same

107 “Hurricanes,” Texas Department of State Health Services, accessed October 4, 2019,
https://www.dshs.texas.gov/preparedness/hurricanes.shtm

108 Eye of the Storm, Report of the Governor’s Commission to Rebuild Texas, Texas A&M University System,
November 2018, page 122,
https://www.rebuildtexas.today/wp-content/uploads/sites/52/2018/12/12-11-18-EYE-OF-THE-STORM-digital.pdf
109 Alyssa Rege, “Texas hospitals and Hurricane Harvey: 8 things to know Friday,” Becker Hospital Review, August
25, 2017,
https://www.beckershospitalreview.com/patient-flow/texas-hospitals-and-hurricane-harvey-8-things-to-know-
friday.html

110 Jen Christensen, “Some hospitals hang on as others close amid Harvey's floods,” CNN, August 31, 2017,
https://www.cnn.com/2017/08/30/health/harvey-houston-hospitals/index.html

111 Chambers County Emergency Management, “Significant flooding occurring in Winnie,” Facebook, September
19, 2019,

https://www.facebook.com/ChambersCountyEmergencyManagement/
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event, a hospital in Beaumont was also flooded and evacuated, while two hospitals in Orange
County—Christus St. Elizabeth and Baptist—were cut off by flood waters.'*2

As a result of Tropical Storm Allison in 2001, the Texas Medical Center hospitals located in
Houston lost $2 billion from flood damage; subsequently, $50 million was invested in storm
mitigation measures to make the hospitals more resilient. When Hurricane Harvey hit, the Texas
Medical Center was able remain operational due to lessons learned and the watertight floodgates
that were installed after Allison to protect all basements and subterranean parking.'!3

Fatality management, the process of properly recovering, handling, identifying, transporting,
tracking, storing, and disposing of human remains and personal effects, especially during a tropical
weather system, is vital in public health measures that need to be addressed before, during, and
after landfall of a storm.*'* Before Hurricane Rita, 73 people died in a chaotic evacuation before
the storm even hit Texas. This number represents more than half of the 139 total deaths accredited
to Rita. This shows that measures for fatality management must be in place before the weather-
related impacts of a storm are felt.

Figure 3-31: Hurricane Harvey floodwaters approach Ben Taub Hospital in Houston.!3

HOFFTRAUMA GENTER &
I

112 Ron Brackett, “Two Die in Devastating Texas Floods; Hundreds Rescued in Wake of Imelda’s Torrential Rails,”
The Weather Channel, September 19, 2019,
https://weather.com/news/news/2019-09-19-tropical-depression-imelda-impacts-southeast-texas-flooding

113 State of Texas Hazard Mitigation Plan, Texas Division of Emergency Management, October 2018, page 457,
http://tdem.wpengine.com/wp-content/uploads/2019/08/txHazMitPlan.pdf

114 «“Capability 5: Fatality Management,” Centers for Disease Control, accessed October 4, 2019,
https://www.cdc.gov/cpr/readiness/00 docs/capability5.pdf

115 photograph by Andrew Kragie, Associated Press, August 30, 2017,
https://www.washingtonpost.com/national/health-science/some-hospitals-evacuated-but-houstons-vaunted-medical-
world-mostly-withstands-harvey/2017/08/30/2e9e5a2¢c-8d90-11e7-84c0-02cc069f2¢37 story.html
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3.8.4.6 Hazardous Material (Management)

Risks: Hazardous material facilities are facilities involved in the production, storage, and/or
transport of corrosives, explosives, flammable materials, radioactive materials, and toxins.'®
Flooding, high wind, the movement of debris, storm surge, damaged marine vessels, and breached
off-shore oil infrastructure can lead to movement of these materials away from their facilities.

There are 66 solid waste facilities within all counties that border the Gulf of Mexico or border the
Gulf’s adjacent bays in Texas. This includes 30 solid waste facilities in Houston’s city limits alone
and speaks to the importance of critically safeguarding the movement of potential hazardous
materials during tropical weather events.'!’ If not contained correctly and efficiently, this can lead
to impacts that can be felt on public and environmental health systems that may persist for years
after a storm has made its immediate effects felt. The SHMP puts emphasis on the importance of
critical facility protection, including hazardous material storage and production facilities, being
mitigated during hurricanes and similar weather events. The South Texas Nuclear Generating
Station, a case in point, is one of three nuclear power stations in Texas. Located southwest of Bay
City and roughly 3 miles from Matagorda Bay and 15 miles from the Gulf of Mexico, this nuclear
power station could itself become a potential hazard during a hurricane event. However, during
Hurricane Harvey, there were no reported issues at this location.

Impacts: During and after Hurricane Harvey, the EPA determined that 13 Superfund sites were
flooded, and 11 separate Superfund sites were not accessible by response personnel. This lack of
ground transportation access to the Superfund sites may prove consequential in the years to come,
as the effects of hazardous material penetration into environmental ecosystems can take decades
to fully manifest.!*® Further, in the aftermath of Hurricane Harvey, reporters cataloged more than
266 hazardous spills and discharges on land, water, and the air.*'° Roughly 500 chemical plants,
10 refineries, and more than 6,670 miles of intertwined oil, gas, and chemical pipelines were also
located in the impact zone of Harvey, making this area of Texas the nation’s most significant
energy corridor. At least 14 oil refineries, accounting for 17.6 percent of the nation’s gasoline
refining capacity, shut down during Harvey. Nearly half a billion gallons of industrial wastewater,
mixed with stormwater, leaked from a single chemical plant in Baytown on the upper shores of

116 Eye of the Storm, Report of the Governor’s Commission to Rebuild Texas, Texas A&M University System,
November 2018, page 122,
https://www.rebuildtexas.today/wp-content/uploads/sites/52/2018/12/12-11-18-EYE-OF-THE-STORM-digital.pdf
117 “Homeland Infrastructure Foundation-Level Data (Solid Waste Landfill Facilities),” United States Department of
Homeland Security, accessed October 4, 2019,
https://hifld-geoplatform.opendata.arcgis.com/datasets/solid-waste-landfill-facilities?geometry=-
102.92%2C28.968%2C-95.982%2C30.636

118 «Status of Superfund Sites in Areas Affected by Harvey,” United States Environmental Protection Agency,
September 2, 2019,

https://www.epa.gov/newsreleases/status-superfund-sites-areas-affected-harvey

119 “BEPA/TCEQ: Updated Status of Systems affected by Harvey,” Texas Commission on Environmental Quality,
September 24, 2019,

https://www.epa.gov/newsreleases/epatceq-updated-status-systems-affected-harvey-2
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Galveston Bay. Benzene, vinyl chloride, butadiene and other known human carcinogens were
among the dozens of tons of industrial toxic substances released into neighborhoods and
waterways following the rain event with Harvey.!?

3.8.4.7 Energy (Power & Fuel)

Risks: Hurricanes, tropical storms, and depressions can bring sustained wind damage and,
eventually, downed power lines which lead to short and long-term power outages. Flooding events,
associated with tropical systems, have been known to also bring power outages as substations and
other critical power grid locations or equipment may be underwater or have limited access due to
high water. Power outages can be deadly occurrences, especially during the summer and early fall
heat that is seen during hurricane season in Texas. Critical facilities that are without power have
their operations depreciated and are not able to provide potentially life-saving services. During the
2017 Hurricane Season, FEMA noted that they “faced challenges supplying limited temporary
power generation capacity.”*?! This highlights the need for states and local governments to have
and invest in resilient power systems while also having an ability to provide temporary power
resources. Without temporary power resources during a tropical weather event, lives will be put in
danger and fuel capacity for individuals and first responders attempting to reach individuals in
distress will be vulnerable. If fuel capacity is limited due to gas stations risk running low on fuel
for personal and response vehicles, along with generators, evacuation and recovery for individuals
is made much more difficult. With 18 percent of petroleum refineries in the United States located
in Texas (as of 2015), impacts to the oil industry in the state are felt across the country through
fuel capacity and availability factors.'??

Impacts: According to the North American Electric Reliability Corporation, over 2 million
customers’ power services were affected by Hurricane Harvey. Over 850 transmission structures
were downed or damaged, over 6,200 distribution poles were also downed or damaged, and over
800 miles of transmission and distribution conductors had to be replaced. It was observed that over
90 substations were damaged and over 12,000 energy employees and contractors were utilized in
the restoration of Texas’ power grid during the aftermath of Harvey.?® Due to the impacts of the

120 Frank Bajak and Lise Olsen, “Silent Spills: Environmental Damage from Hurricane Harvey is Just Beginning to
Emerge,” Houston Chronicle, March 22, 2018,
https://www.chron.com/news/%20houston-weather/hurricaneharvey/article/Silent-Spills-Environmental-damage-
from-12768677.php

121 2017 Hurricane Season FEMA After-Action Report 2018, Federal Emergency Management Agency, page iii,
July 12, 2018,

https://www.fema.gov/media-library-data/1533643262195
6d1398339449ca85942538a1249d2ae9/2017FEMAHurricaneAARv20180730.pdf

122 «State of Texas: Energy Sector Risk Profile,” United States Department of Energy, Page 4, accessed October 4,
2019,

https://www.energy.qov/sites/prod/files/2015/06/f22/TX_Enerqy%20Sector%20Risk%20Profile.pdf

123 Hurricane Harvey Event Analysis Report: March 2018, North American Electric Reliability Cooperation, page
VI, March 2018,

https://www.nerc.com/pa/rrm/ea/Hurricane_Harvey EAR DL/NERC Hurricane Harvey EAR 20180309.pdf
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hurricane, about 4.4 million barrels of oil had to be taken temporarily offline, roughly 25 percent
of the national capacity.?*

Figure 3-32: Downed utility lines near Taft, Texas, during Hurricane Harvey.'?

124 Michael Webber, “How the Texas Energy Industry Should Move Forward After Hurricane Harvey,” University
of Texas — UT News, September 17, 2017,
https://energy.utexas.edu/news/how-texas-energy-industry-should-move-forward-after-hurricane-harvey

125 Photography by Eric Grat, Associated Press, August 31, 2018,
https://www.dallasnews.com/business/energy/2018/08/31/how-much-will-texans-pay-for-electricity-grid-damage-
from-hurricane-harvey-here-s-who-decides/
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3.8.5 SEVERE COASTAL AND RIVERINE FLOODING

Texas has been described as the state of severe droughts broken by occasional severe floods. While
flooding effects the majority of communities throughout Texas, several types of flooding impact
different areas of the state. While there are a variety of different terms used to categorize flooding
in Texas, the state generally faces three general categories: storm surge or coastal flooding, riverine
flooding, and stormwater flooding.!?

Figure 3-33: Riverine flooding along the Brazos River during the May 2015 Floods.'?’

%, LN . ."['f" ~

Storm surge is an abnormal rise in water levels in coastal areas over the regular tide due to storms’
winds, waves, and low atmospheric pressure. Storm surge can begin to occur a few days before a
tropical system even makes landfall. Extreme coastal flooding, or the inundating of land areas
along the coast, can occur particularly when storm surge occurs during the regular high tide, 28 129
Further impacts may be seen if storm surge is combined with heavy participation creating
compound flooding.®*° Compound flooding occurs when rainfall is prevented from flowing into

126 State of Texas Hazard Mitigation Plan, Texas Division of Emergency Management, October 2018,
http://tdem.wpengine.com/wp-content/uploads/2019/08/txHazMitPlan.pdf

127 photography by Roy Luck, May 2015, Richmond, Texas.

128 “Severe Weather 101- Floods,” The National Severe Storms Laboratory, accessed September 26, 2019,
https://www.nssl.noaa.gov/education/svrwx101/floods/types/

129 State Flood Assessment, Report to the Legislature, 86th Legislative Session, TWDB, January 2019,
http://www.texasfloodassessment.com/doc/State-Flood-Assessment-report-86th-Legislation.pdf

130 Thomas Wahl, Shaleen Jain, Jens Bender, Steven Meyers, “Increasing risk of compound flooding from storm
surge and rainfall for major US cities,” ResearchGate, accessed September 20, 2019,
https://www.researchgate.net/publication/282535631_Increasing_risk_of compound_flooding_from_storm_surge a
nd_rainfall_for_major US_cities
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the ocean during a storm surge, furthering inland flooding, or when extreme rainfall exasperates

the effects of coastal flooding.*®

Figure 3-34: Storm Surge Explained'3?
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The SHMP describes riverine flooding, also known as fluvial flooding, as flooding that comes
from water which has overtaken river banks, is localized, bears immediate impacts, and is also the
most widely dispersed type of flooding in Texas. From 1996-2016, riverine flooding killed and
injured more people than any other weather-related hazard in the state.

The Texas Water Development Board’s State Flood Assessment describes two types of riverine
flooding—flash and slow rise flooding. Flash flooding may occur in any area where “rainfall
intensity exceeds the infiltration capacity of the soil, causing rapid surface runoff,” whereas slow
rise flooding occurs when a rain event upstream causes flooding further downstream where it was
not raining.*3

131 «“What is Storm Surge?” Greater Houston Flood Mitigation Consortium, accessed September 26, 2019,
https://www.houstonconsortium.com/p/research-studies

132 Graphic by Greater Houston Flood Mitigation Consortium,

https://www.houstonconsortium.com/

183 hitp://www.twdb.texas.gov/publications/reports/special legislative reports/doc/State-Flood-Assessment-report-
86th-Legislation.pdf?d=15025.900000007823
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Stormwater flooding, or urban flooding, occurs when local water drainage systems are
overwhelmed with rainwater causing flood conditions. This effect is compounded by the increased
impervious surfaces, such as asphalt and concrete, found in urban areas which increase the speed
and volume of stormwater runoff.1** While this type of flooding can be seen in rural areas, urban
areas—Dby their definition—have more roads, residences, businesses, and other uses that increase
the amount of impervious surface cover and thereby increase stormwater runoff. Implementing
nature-based and green infrastructure flood mitigation projects are particularly effective in
combatting urban flooding, as those interventions seek to mimic the flood mitigation services
found in less developed areas. In addition, ensuring responsible floodplain and wetland
management, while benefitting areas facing the threat of high winds and continued sea level rise,
must be practiced for flood mitigation efforts.

The SHMP forecasts that from 2018-2023 the combination of severe coastal and riverine flooding
will account for $6,871,390,942 in property losses, $247,575,854 in crop losses, 103 fatalities, and
1,918 injuries.

3.8.6 FEMA’S COMMUNITY LIFELINES FOR SEVERE COASTAL AND RIVERINE
FLOODING

3.8.6.1 Safety and Security

Risks: In addition to the risks above in the hurricane, tropical storm, and depression section, the
high and often fast-moving water accompanying flooding creates the potential for first responders
to be injured during rescues and the potential for government services to be delayed or government
facilities to sustain damages. This is particularly true for flash flood events or flooding during
night; community members may not see water at night until it enters their vehicles or may not
realize how quickly flood waters have risen, necessitating search and rescue operations that also
put first responders at risk.!® Between 2005-2014, 3,256 swift water rescues were reported in 136
of Texas’s 254 counties; over half of these reported rescues were in counties in the Flash Flood
Alley in Texas, reaching from Dallas to San Antonio.!3®

134 “Green Infrastructure,” United States Environmental Protection Agency, accessed October 4, 2019,
https://www.epa.gov/green-infrastructure/manage-flood-risk

135 “Flood Safety,” City of Austin, Watershed Protection Department, accessed October 4, 2019,
http://www.austintexas.gov/department/flood-safety

136 vaidehi, Shah, Katie R.Kirsch, Cervantes, Diana Zane, Diana, Haywood, Tracy, and Horney, Jennifer, “ Flash
Flood Swift Water Rescues, Texas 2005-2014,” Climate Risk Management, accessed October 4, 2019,
https://www.sciencedirect.com/science/article/pii/S2212096316301139
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Figure 3-35: Texas Army National Guard members and local first responders saving
individuals in Granbury, Texas, during the 2015 Floods.'?’

Compounding this risk is potential debris in flood water that could injure the individual needing
assistance or the first responders, leading to potentially more responders needing to save both
injured individuals. City halls, correctional facilities, schools, community centers and other
government resources can be flooded leading to school closures, city services halting, and
correctional facilities damaged or needing to be evacuated.

Impacts: An increase in injuries, deaths, and closures are all potential consequences from flooding.
During the 2015 flash flood along the Blanco river, a firefighter drowned after being swept away
in flood waters trying to rescue individuals; in the city of San Marcos police cars washed away
and a police station flooded in the same 2015 flood.**® Two correctional facilities were evacuated
during the 2016 Floods; approximately 2,600 inmates were evacuated due to a prison riot sparked
by a power outage from the storm.**® Furthermore, six people died during Hurricane Harvey when
they were swept away during a boat rescue.4°

137 Photography by First Lt. Max Perez.

138 Drew Harwell, “Catastrophic Flooding Hits Texas and Oklahoma,” Washington Post, May 25, 2015,
https://www.washingtonpost.com/business/economy/catastrophic-flooding-hits-texas-and-
oklahoma/2015/05/25/0f86027e-02fb-11e5-a428-c984eb077d4e story.html?noredirect=on

139 Jon Herskovitz, “At Least 16 Killed in Texas Floods, Four Soldiers Bodies Found,” Reuters, June 3, 2016,
https://www.reuters.com/article/us-texas-flooding/at-least-16-killed-in-texas-floods-four-soldiers-bodies-found-
idUSKCNOYP10G

140 Sepastian Jonkman, Maartje Godfroy, Antonia Sebastian, Bas Kolen, “Loss of Life During Hurricane Harvey,”
Natural Hazards and Earth System Sciences, April 19, 2018,
https://www.nat-hazards-earth-syst-sci.net/18/1073/2018/nhess-18-1073-2018.pdf
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3.8.6.2 Communications

Risks: While the SHMP does not mention the risks to communication infrastructure, flood waters
have the potential to damage telephone, internet, and other communications infrastructure
throughout the impacted communities, as was seen during the 2015 and 2016 Floods when cell
phone and internet services were limited in areas such as the city of Wimberly.}*! These
interruptions to telecommunications services can impede coordination of disaster response
between first responders and emergency management coordinators, prevent those in harm’s way
from communicating with emergency response services, and have long-term economic impacts to
residents, government, and businesses.

Impacts: The potential loss of telephone and internet services or power can limit resident’s ability
to seek help and for potential rescuers to find individuals in need or understand how many people
need to be rescued and what their situation is. The consequences of these limitations can include
injury or loss of life. Power outages were widespread during May 2015 flooding in North Texas;
Dallas County saw 6,700 customers without power, while Collin, Tarrant, Denton counties saw
1,000, 1,600, and 181 customers without power respectively;*? approximately 100,000 customers
throughout Texas lost power during the 2015 floods. 143

141 JTamie Thompson, “When the River Rises,” Texas Monthly, May 2016,
https://features.texasmonthly.com/editorial/wimberley-floods-memorial-day-weekend-2015/

142 Shamar Walters, Alexander Smith, and Brinley Bruton, “Texas Floods: Scores Rescued as State Struggles with
Record Rain,” NBC News, May 29, 2019,
https://www.nbcnews.com/news/weather/texas-floods-dozens-rescued-state-struggles-record-rain-n366436

143 Kristen Hays and Amanda Orr, “Storms Kill 15 in Texas, Oklahoma; Houston Flooded,” Reuters, May 25, 2015,
https://www.reuters.com/article/us-usa-storms/storms-kill-15-in-texas-oklahoma-houston-flooded-
idUSKBNOOA19020150526
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Figure 3-36: Laredo, Texas, during 2010 Flooding.'#

The personal and economic loss from flooding is similar to that of hurricanes, tropical storms, and
depressions, with individuals and families losing homes and communities losing businesses.
During the 2015 flash floods along the Blanco river the city of Wimberly lost 350 homes.% 14> The
June Flood of 2019 in the Rio Grande Valley destroyed 1,188 homes and FEMA’s individual
assistance cost are estimated at $27.6 million.*¢ Further, the South Texas Floods in 2018 saw $1.9
million in approved SBA loans for businesses to repair or replace disaster-damaged property.t4’

144 photography by Texas Military Department.

145 «“Causes and Consequences of the 2015 South Texas Floods in Texas,” University of Texas at San Antonio,
January 2, 2019,

https://www.sciencedaily.com/releases/2018/01/180129085801.htm

146 “Monday Night Madness: Great June Flood Il in 2019 Strikes Willacy, Eastern Hidalgo, and Northwest Cameron
on June 24th,” National Weather Service, accessed October 4, 2019,
https://www.weather.gov/bro/2019event_june24flood

147 “SBA Data: DR-4377 (2018 South Texas Floods). SBA TX-00500: Severe Storms and Flooding - Report
13304,” Small Business Administration to GLO, August 1, 2019.
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Figure 3-37: Flooded homes in Wharton during the 2016 Floods.'*?

3.8.6.3 Food, Water, Sheltering

Risks: Flooding—TIike hurricanes, tropical storms, and depressions—has the potential to close
grocery stores, impair water quality, damage crops and shelters, and block evacuation routes with
flood water or debris.

Grocery stores may close during flooding due to floodwater inundating stores, power outages, or
major distribution centers and routes closed due to flooding. Restaurants also have the potential to
close during flood events due to similar effects of flooding or if water quality becomes impaired
or water is shut off completely. Crop losses not only include crops that were yet to be harvested,
but losses from the delay of planting the next crops or the loss of nutrients in the soil producing
lower quality crops.149:1%0

Water quality may become impaired if water treatment plants are closed due to flooding as
described above in the hurricane section, or debris, soil or silt overwhelm water treatment plants.
Water quality in private wells may become impaired if wells are flooded or if a septic system near
the well becomes flooded.***

148 Photography by 1st Lt Zachary West U.S. Army National Guard.

149 Robert Ferris, “Texas Floods and Commodities: Farms Face ‘total loss for year,”” CNBC, May 29, 2015,
https://www.cnbc.com/2015/05/29/texas-floods-and-commodities-farms-face-total-loss-for-year.html

150 Schnell, Ronnie, Provin, Tony, Morgan, Gaylon. “Hurricane Harvey: Assessment of Flooded Soils and Cropland
in Texas,” Texas A&M AgriLife Extension, accessed October 4, 2019,
http://publications.tamu.edu/SOIL_CONSERVATION_NUTRIENTS/Soils_Assessment-of-HurricaneHarvey-
Impact.pdf

151 “More Free Testing Available for Private Water Well Owners Affected by Hurricane Harvey,” AgriLife Today,
December 7, 2017,
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Additionally, flood waters can cause power outages at shelters not equipped with generators and
flood shelters throughout the impacted areas. Floodwaters may also make it difficult for
community members to reach shelters.

Impacts: During October 2018 flooding, the city of Austin experienced a boil water notice for 7
days after flooding in the Llano Rivers brought massive amounts of silt and debris into Lake
Travis, the source of drinking water for the city;*>? approximately 880,000 Austin community
members were impacted by this notice, 1 with approximately 40 Austin restaurants closing or
having limited menu options. >

Again, the consequences of not having access to shelters or crop losses can include economic
losses for the community as well as increased injuries or death. There was $14 million in crop
losses due to the 2018 South Texas Floods in Jim Wells County alone; this not only includes direct
crop losses, but damage to agricultural buildings and equipment.t®®

Figure 3-38: City of Austin Water Department Twitter account, “city-wide boil water
notice,” October 2018 Flooding.!°

Austin Water @
Follow V.
@AustinWater =

Effective October 22, 2018 - Austin Water has
issued a city-wide boil water notice for all
customers of Austin Water. The notice is
being issued as the utility works to stabilize
the water treatment system. Details at
ow.ly/jr8s30m;jVd|

CITY-WIDE BOIL WATER
NOTICE IN EFFECT
Effective

October 22, 2018

https://agrilifeextension.tamu.edu/blog/2017/12/07/free-testing-available-private-water-well-owners-affected-
hurricane-harvey/

152 Matt Largey, “Austin Water Lifts Boil -Water Notice,” KUT, October 28, 2018,
https://www.kut.org/post/austin-water-lifts-boil-water-notice

153 Chase Hoffberger, “Austin Water Issues Boil Notice,” Austin Chronicle, October 23, 2018,
https://www.austinchronicle.com/daily/news/2018-10-23/austin-water-issues-boil-notice/

154 Nadia Chaudhury, “Austin Boil Water Notice Affects Local Restaurants,” Eater Austin, October 24, 2018,
https://austin.eater.com/2018/10/22/18008626/austin-boil-water-notice-restaurants-airport-floods

155 Texas A&M AgriLife Extension- Jim Wells County email message to GLO, August 15, 2019.

156 «City-wide Boil Water Notice,” Twitter, City of Austin Water Department, October 22, 2019,
https://twitter.com/austinwater/status/1054279799718461440
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3.8.6.4 Transportation

Risks: Flooding impacts have caused delays, damages, and fatalities on Texas’ transportation
network. The SHMP notes that almost all deaths from flash flooding occur when drivers enter low
water crossings during flood events, pointing to the need for mitigation measures to be taken at
these locations to protect human life. While campaigns such as the Turn Around Don’t Drown
campaign, developed by the Texas Flash Flood Coalition, is highly recognizable and successful in
reinforcing its message, more must be done to mitigate the effects of flood related fatalities on
Texas’ roads. Exploring the impacts of protective barriers on roadways at low water crossings to
prevent motorists from driving through moving water is one mitigation strategy that is presented
in the SHMP.

Local capital improvement plans can be used to identify opportunities for public works crews to
mitigate roadway infrastructure from flood damage. It is important that both inland and coastal
communities identify transportation infrastructure that is vulnerable to flooding as waters may take
days to dissipate and cause delays to recreation and commercial business travel. Significant
roadway infrastructure may also be especially undermined and damaged along river banks,
compounded by soil erosion, as Texas suffers approximately 400 floods annually.*®’ These floods
can be much more damaging to aging transportation infrastructure, especially infrastructure such
as bridges which are often seen directly over rivers and have their integrity based in the soil which
may become saturated to a point where stability comes into question. Throughout Texas, there are
approximately 54,100 bridges (vehicle and non-vehicle) which represent almost 9 percent of the
nation’s total bridge infrastructure.®®

Impacts: About 75 percent of the state’s flood-related deaths occur in vehicles that travel Texas
roads.'®® As little as 6 inches of water can float away vehicles driving through flood waters—
drivers should never attempt to cross a flooded roadway. Throughout the entire year of 2015, 25
vehicle-related flooding fatalities occurred in Texas that accounted for 22 percent of all flood-
induced vehicle deaths for the United States.°

Further, transportation infrastructure damage caused by flooding is prevalent during such events.
During the 2015 Memorial Day floods, the Fischer Store Road Bridge, located west of Wimberley
and directly over the Blanco River, was destroyed by flood waters.26! This 2015 flood event also

157 State of Texas Hazard Mitigation Plan, Texas Division of Emergency Management, October 2018, page 422,
http://tdem.wpengine.com/wp-content/uploads/2019/08/txHazMitPlan.pdf

138 «“Homeland Infrastructure Foundation-Level Data (National Bridge Inventory),” United States Department of
Homeland Security, accessed, October 4, 2019,
https://hifld-geoplatform.opendata.arcgis.com/datasets/national-bridge-inventory-nbi-bridges

159 “Flood Safety,” City of Austin Watershed Protection Department, accessed October 4, 2019,
http://www.austintexas.gov/department/flood-safety

180 “Turn around Don’t Drown,” City of Houston Police Department, accessed October, 4 2019,
https://www.houstontx.gov/police/pdfs/brochures/english/turn_around_dont_drown.pdf

161 State of Texas Hazard Mitigation Plan, Texas Division of Emergency Management, October 2018, page 40,
http://tdem.wpengine.com/wp-content/uploads/2019/08/txHazMitPlan.pdf
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saw the Blanco River overtake a portion of the heavily trafficked Interstate 35 corridor, just north
of San Marcos, as all lanes remained closed until waters receded.*®? During the 2016 Flooding
events, a major economic business disruption occurred due to the closure of Interstate 10 along the
Texas-Louisiana border, creating lengthy delays and the loss of a major transportation corridor.1®3
When, in October 2018, flood waters rose levels of the Llano River to dangerous heights not seen
since 1935, dramatic footage of the RM 2900 bridge collapse in Kingsland was widely shared on
social media and brought to light the dangerous power flood waters can bring to transportation
infrastructure. As a result of the RM 2900 bridge collapse, local community members had to travel
an additional 45 minutes to navigate the 36-mile detour. This lasted from the time of the bridge
collapse in October 2018 until the bridge was rebuilt and opened for public use in May 2019.64

Figure 3-39: Collapsed RM 2900 Bridge Detour Map, October 2018 Llano River Flood'%
kingsiana. RM 2900 Bridge Replacement Detour
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162 <2015 Memorial Day Weekend Flooding,” National Weather Service, page 15, accessed October 4, 2019,
https://www.weather.gov/media/ewx/wxevents/ewx-20150524.pdf

163 «“Floods,” GLO, accessed October 4, 2019,

http://www.glo.texas.gov/recovery/disasters/floods/index.html

164 Fred Cantu, “Highland Lakes celebrate return of washed out RM 2900 Kingsland Bridge,” CBS Austin, May 24,
2019,

https://cbsaustin.com/news/local/kingsland-rm-2900-bridge-set-to-open-today

165 “RM 2900 Bridge Replacement Detour,” Texas Department of Transportation, accessed October 4, 2019,
http://ftp.dot.state.tx.us/pub/txdot/get-involved/aus/rm2900/111318-detour.pdf
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3.8.6.5 Health and Medical

Risks: Floodwaters often contain infectious organisms, including intestinal bacteria, Hepatitis A
Virus, and agents of typhoid, paratyphoid, and tetanus.®® Flooding events can cause contamination
of public drinking water supplies and can lead to “boil water” notices if the drinking water has
been found unsafe to consume. Food that has come into contact with floodwaters may also be
unsafe to eat and may lead to health and medical concerns due to the fact that debris, sewage, oil,
chemical waste, and other contaminants could have had contact with food or other items people
have direct contact with. Public health concerns surrounding food and water consumption due to
flooding must be followed with great care, as access to grocery stores, restaurants, and shelters
may not be safe. Wildlife may be pushed to higher ground and pose a threat to the safety of humans
with standing flood waters also becoming a breeding ground for mosquitoes which can then spread
diseases and other potential medical concerns.

Individuals who are wading through floodwaters to either evacuate, find resources, or seek help
face the potential of encountering debris which may not be visible under the water which can cause
injury. Flooding can also pose health and medical risks when water infiltrates sewage facilities, as
people and the environment are then also exposed to dangerous microbes and harmful bacteria.

Impacts: In April and May of 2016, 16.5 inches of rain caused the Brazos River to flood its banks,
bringing flood-related devastation onto the surrounding counties. According to the Centers for
Disease Control and Prevention, the floodwaters brought snakes, insects, and debris, killed six
people, and led to more than 300 water rescues, hundreds of displaced persons, and the evacuation
of two prisons in southeast Texas.*®” The SHMP documents that from 1996-2016, riverine flooding
killed more than any other hazard during that same time period throughout Texas.*®® Therefore,
medical resources and fatality management during and after flooding events must be managed and
conducted respectfully and effectively.

3.8.6.6 Hazardous Material (Management)

Risks: Floodwaters may be contaminated by agricultural or industrial chemicals, or by hazardous
materials. Flood cleanup response crews who must work near flooded industrial, chemical, waste,
or polluted sites may also be exposed to hazardous materials that have contaminated the
floodwater. This material may be difficult to see, as certain contaminates dissolve in water.
Although different chemicals and other hazardous waste material cause different health effects,
the signs and symptoms most frequently associated with hazardous material contact are headaches,

186 «“Flood Cleanup,” United States Department of Labor, accessed October 4, 2019,
https://www.osha.gov/OshDoc/floodCleanup.html

167 “Flooding in Texas,” Centers for Disease Control and Prevention, accessed October 4, 2019,
https://www.cdc.gov/cpr/readiness/stories/tx.htm

168 State of Texas Hazard Mitigation Plan, Texas Division of Emergency Management, October 2018, page 93,
http://tdem.wpengine.com/wp-content/uploads/2019/08/txHazMitPlan.pdf
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skin rashes, dizziness, nausea, excitability, weakness, and fatigue.®® Floodwaters have the strength
to move and/or bury hazardous waste and chemical containers far from their normal storage places
as well. Downstream locations must be aware and stay alert if an upstream hazardous material
facility is inundated by floodwaters.

Impacts: Floodwaters were the main culprit of devastation during Hurricane Harvey, as the highest
rainfall total amount reached 60.54 inches near Groves, adjacent to the Texas-Louisiana border.
This is important to note because there are eight POL (Petroleum, Oil, and Lubricants) Pumping
Stations—facilities that support the transportation of petroleum products from one location to
another through transmission pipelines—within 15 miles of Groves.'’® This makes this location
one of the most concentrated in the United States. If infrastructure related to these stations is
damaged due to flooding, large amounts of crude oil product could leak into local communities
and damage homes and businesses. The locations of hazardous material sites, specifically
Superfund sites, are vulnerable to disrupting human and natural health if these sites are flooded. A
Superfund site is land that is contaminated by hazardous waste and identified by the EPA as a
candidate for cleanup because it poses a risk to human health or the environment. During the
massive rains and flooding of Hurricane Harvey, 13 Superfund sites were flooded—11
inaccessible by response personal due to flooded roadways and limited access points to these
sites.!”* The 13 sites that were affected during the flooding event of Harvey were locations that
were home to industrial waste from petrochemical companies, acid compounds, solvents, and
pesticides.

The U.S. Oil Recovery Superfund location, which is the site of a former processing plant for
petroleum waste located in Pasadena, was reported to have three large tanks completely
submerged. These tanks were used to potentially store hazardous waste and the site was
contaminated with potentially deadly chemicals. It is unknown how much material leaked from
the tanks.!"

169 “Flood Cleanup,” United States Department of Labor, accessed October 4, 2019,
https://www.osha.gov/OshDoc/data Hurricane Facts/floodcleanup.html

170 “Homeland Infrastructure Foundation-Level Data (POL Pumping Stations),” United States Department of
Homeland Security, accessed October 4, 2019,
https://hifld-geoplatform.opendata.arcgis.com/datasets/pol-pumping-stations

171 Richard Valdmanis and Timothy Gardner, “Harvey floods or damages 13 Texas Superfund sites — EPA,”
Reuters, September 2, 2017,
https://www.reuters.com/article/storm-harvey-superfund/harvey-floods-or-damages-13-texas-superfund-sites-epa-
idINKCN1BEO3P

172 «“Mysterious, 'potentially hazardous' material removed from waste sites in Texas, but EPA won't say from
where,” Dallas Morning News, September 23, 2017,
https://www.dallasnews.com/news/texas/2017/09/24/mysterious-potentially-hazardous-material-removed-from-
waste-sites-in-texas-but-epa-won-t-say-from-where/
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3.8.6.7 Energy (Power & Fuel)

Risks: Flooding events can bring wide-spread damage that can quickly impair local power grids.
Floodwaters can down powerlines, limit access to gas and other fueling stations, and harm
temporary power sources that are not properly protected. Overhead and underground electrical
equipment can also be impacted by floodwaters. Substations, if inundated by floodwaters, often
shut down to prevent major damage to high cost transformers, capacitors, switches, or other
equipment. Texas has the most electric substations in the United States—4,208 electric substations
in all. The next highest total California, with only 3,242,173

The return of electrical power after a flood can vary by flooding event and the damages caused by
excess water. Restoration of power can be delayed for hours, days, or weeks depending on how
long it takes the floodwaters to recede and the extent of damages. Estimating how long power may
be out can also be difficult to predict if transportation corridors are impacted. Given the important
of restoring power, energy providers may be inclined to come up with unique ways to restore
service to their customers. From mobile substations to amphibious bucket trucks, restoration
efforts must be able to adapt to the extent of each flooding event.}’

According to the Department of Homeland Security, Texas is home to 31 oil refineries, accounting
for nearly 20 percent of the nation’s total; damage to these facilities during a flooding event can
cause a rise in gas prices and other goods, impacting the national economy.1”™

Impacts: Due to large amounts of rain during the months of May and June of 2015, portions of
East Texas succumbed to torrential flooding conditions. The waters and tributaries of the Trinity
River within portions of Liberty County experienced severe flooding for several weeks. The
persistent high floodwater levels led to dangerous and hazardous conditions that made it unsafe
for crews with the Sam Houston Electric Cooperative to restore power to nearly 100 power meters
in Liberty County that were along the Trinity River. Due to high floodwaters, restoration of power
was nearly impossible from the ground. Crews had to access the flooded areas of the lower Trinity
River by boat and, days later, aerial support had to be brought in to help identify if the Electric
Cooperative could make further attempts to restore power back to several customers.1’

173 “Homeland Infrastructure Foundation-Level Data (Electric Substations),” United States Department of Homeland
Security, September 2, 2019,

https://hifld-geoplatform.opendata.arcgis.com/datasets/electric-substations

174 <2017 State of the Grid,” Electric Reliability Council of Texas, page 11, 2017,
http://www.ercot.com/content/wcm/lists/144926/ERCOT 2017 State of the Grid Report.pdf

175 “Homeland Infrastructure Foundation-Level Data (Oil Refineries),” United States Department of Homeland
Security, accessed October 4, 2019,

https://hifld-geoplatform.opendata.arcgis.com/datasets/oil-refinieries

176 “Heavy Rains Causing Severe Flooding, Power Outages in Liberty County,” Sam Houston Electric Cooperative,
accessed October 4, 2019,
https://www.samhouston.net/news/heavy-rains-causing-severe-flooding-power-outages-in-liberty-county
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3.8.7 DROUGHT

The SHMP explains that drought is the consequence of a natural reduction in the amount of
precipitation expected for a given area or region over an extended period of time, usually a season
or more in length. Drought can occur anywhere in the state of Texas. Property damage from the
contracting expansive soils is included in the drought-loss assessments as presented in the SHMP.
The following description of drought measures comes from NOAA’s National Centers for
Environmental Information article, “DROUGHT: Degrees of Drought Reveal the True Picture.”!’’
It explains the measures of drought from the United States Drought Monitor (USDM). The
USDM’s drought intensity scale is composed of five different levels:

> DO0: abnormally dry, corresponds to an area experiencing short-term dryness that is
typical with the onset of drought. This type of dryness can slow crop growth and
elevate fire risk to above average. This level also refers to areas coming out of
drought, which have lingering water deficits and pastures or crops that have not fully
recovered.

» D1: moderate drought, corresponds to an area where damage to crops and pastures
can be expected and where fire risk is high, while stream, reservoir, or well levels
are low.

» D2: severe drought, corresponds to an area where crop or pasture losses are likely,
fire risk is very high, water shortages are common, and water restrictions are
typically voluntary or mandated.

> D3: extreme drought, corresponds to an area where major crop and pasture losses
are common, fire risk is extreme, and widespread water shortages can be expected
requiring usage restrictions.

» D4: exceptional drought, corresponds to an area experiencing extraordinary and
widespread crop and pasture losses, fire risk, and water shortages that result in water
emergencies.

There are generally four main types of drought: Meteorological, Agricultural, Hydrological, and
Socioeconomic. The Texas Water Development Board provides a description of each:

» Meteorological drought—begins with a period of abnormally dry weather resulting
in less than the long-term average rainfall for that period. It does not necessarily
impact water supply.

» Agricultural drought—often follows or coincides with meteorological drought and
can appear suddenly and cause rapid impacts to agriculture. It reduces soil moisture,

17 “DROUGHT: Degrees of Drought Reveal the True Picture,” NOAA, accessed October 4, 2019,
https://www.ncdc.noaa.gov/news/drought-degrees-drought-reveal-true-picture
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which decreases crop or range production, and increases irrigation demands. It often

leads to drought disaster declarations and in many cases is an indicator of an
impending hydrological drought.

» Hydrological drought—a period of below-average streamflow and water volume in
aquifers and reservoirs, resulting in reduced water supplies.

» Socioeconomic drought—occurs when physical water needs affect the health,
safety, and quality of life of the general public or when the drought affects the supply
and demand of an economic product.'’®

At the peak of the 2011 drought, a little over 80 percent of Texas was under D4 drought severity,
as seen in the following figure and attributed to the USDM.

Figure 3-40: September 6, 2011, U.S. Drought Monitor'”

U.S. Drought Monitor Pl 22"

Texas
Drought Conditions (Percent Area,
None |DO-D4 |D1-D4
Ousil 0.00 [100.00|99.93 | 99.01 |95.68 | 81.06
S Srewt 00 [100.00]|99.92 | 99.01 | 95.04 | 81.08
¥ T
18 S8 9653 | 8541|5783
789 |921 89 43 746 | 958 X
7557 |24 4 43 99 0% X
6120|487 11.50 68 | 0.0 X
00 Absomaily D B 000wt
01 Drought - Moderate - 04 Droughe .
D2 Droug '
The Drought Monitor focuses on broad-scale conditions ~ 5
] ig onitor focuses 0 c USDA Y’j P A Q
Local conditions may vary. See accompanying lext summary et a L a ) V
for forecast statements T e Nt
Released Thursday, September 8, 2011
http://drought.unl.edu/dm National Drought Mitigation Center,

178 Chapter 3- Water for Texas 2017 State Water Plan Texas Water Development Board, Texas Water Development
Board, page 32, accessed October 4, 2019,
https://www.twdb.texas.gov/waterplanning/swp/2017/chapters/03-SWP17-DROUGHT.pdf

179 «\vild Facts About the Texas Drought,” Live Science, September 9, 2011,
https://www.livescience.com/15990-texas-drought-wildfire-facts.html
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3.8.8 FEMA’S COMMUNITY LIFELINES FOR DROUGHT

3.8.8.1 Safety and Security

Risks: Droughts pose a unique challenge to first responders and government services. Unlike risks
associated with flooding or hurricanes, tropical storms or depressions, the effects of droughts can
occur over a significant period of time and may go unnoticed until there is obvious damage.
Droughts have the potential to cause foundations to fracture; local governments, especially smaller
or more rural communities, may face a significant financial investment when city halls’ or critical
government buildings’ foundations crack—this is also true for local homes and businesses. If
communities do not have the funds to fix these structural issues this may lead to further damage
over time such as cracked water pipes or damaged heating and air conditioning systems.
Additionally, the SHMP speaks to dust storms that may accompany prolonged droughts.*8 This
may lead to first responders unable to travel to impacted areas due to dangerous travel conditions
with limited visibility.

Impacts: The potential for damage to government buildings from cracked foundations, and the
potential for first responders to not reach individuals in need may lead to the consequences of
increased injury or loss of life, and financial losses. In 2012 a dust storm, or a haboob, engulfed
much of the South Plains, resulting in limited to zero visibility in the impacted areas. These
conditions led to a 25-vehicle pileup with 1 fatality and at least 17 individuals sustaining injuries.'8!

3.8.8.2 Communications

Risks: Limited visibility associated with dust storms accompanying droughts limit not only local
officials’ ability to assess current conditions or reach community members in need, but also
community members ability to understand what situation they are in. Droughts are also often
accompanied by high heat. High heat and drought could lead to power outages throughout the
impacted community creating the potential for individuals to lose access to the telephone, internet
service, or power.!8

Droughts have the potential to cause substantial economic losses particularly in the agricultural
industry through a lack of available water for irrigation and supplying livestock. This impacts a
variety of crops such as rice that depend on large releases of water from the lower Colorado River,
as well as less water-intensive crops such as corn and cotton.

180 State of Texas Hazard Mitigation Plan, Texas Division of Emergency Management, October 2018, page 37,
http://tdem.wpengine.com/wp-content/uploads/2019/08/txHazMitPlan.pdf

181 “NWS Lubbock, TX, December 19th high winds and dust storm,” National Weather Service, NOAA,
https://www.weather.gov/lub/events-2012-20121219-dust

182 “Incident Action Checklist-Drought,” Office of Water, United States Environmental Protection Agency, January
2015,

https://www.epa.gov/sites/production/files/2015-06/documents/drought 0.pdf

State of Texas CDBG-MIT Action Plan 89 of 589


http://tdem.wpengine.com/wp-content/uploads/2019/08/txHazMitPlan.pdf
https://www.weather.gov/lub/events-2012-20121219-dust
https://www.epa.gov/sites/production/files/2015-06/documents/drought_0.pdf

I ————————————————
In addition to the immense agricultural risk, homes and businesses are at risk as well. Home and
business foundations may crack during drought and are susceptible to the risks of wildfires. A
variety of businesses also rely on water to function. Local restaurants may need to close due to the
lack of water necessary for cooking or preparing food.

Impacts: The consequences to individuals or first responders losing internet or telephone
capabilities, or community members’ inability to reach safety, include injuries, death, and financial
loss. The 2011 drought in Texas accounted for more than $7.6 billion in agricultural losses.'® This
number includes $3.23 billion in livestock losses, $750 million in lost hay, $2.2 billion in cotton
crop loss, $736 million in corn crop loss, $314 million in wheat crop loss, and $385 million in
sorghum crop loss.'8 A specific example of the agricultural impacts during the 2011 drought is
the effect on rice farmers. During the drought, rice farmers could not get enough water because
they depend on reservoirs that became dry and then officials made the decision to not release
irrigation water to rice farmers.! This led to not only crop losses for 2011, but in future years as
well. In 2011, Matagorda County planted about 22,000 acres of rice. But without water in 2012,
that number fell to 2,100 acres.> Further, approximately 3,000 homes were damaged due to the
2011 drought.'8®

3.8.8.3 Food, Water, Sheltering

Risks: Prolonged drought conditions have the potential to stretch already limited water sources
throughout the state to irrigate crops or provide water to livestock. Identical to the risks in the
Communications lifeline above, limited water supplies can lead to a loss of current and future crop
production, loss of revenue for industries associated with agriculture production, and increased
mental health issues for farmers who are impacted by drought.

A lack of water is the crucial issue associated with droughts. During extreme or prolonged droughts
entire communities may run out of water for drinking, irrigation, and all other uses. Water quality
may also degrade due to drought—the high temperatures associated with drought may lower levels
of dissolved oxygen in waterways harming fish and other aquatic animals that contribute to the
health of local streams and water ways. Additionally, as droughts persist, coastal aquifers that are

183 Blair Fannin, “Updated 2011 Texas Agricultural Drought Losses Total $7.62 billion,” AgriLife Today, Texas
A&M AgriLife, March 21, 2012,
https://today.agrilife.org/2012/03/21/updated-2011-texas-agricultural-drought-losses-total-7-62-billion/

18 Terrence Henry, “Agricultural Losses from Drought Top $7 Billion,” State Impact, NPR, March 21, 2012,
https://stateimpact.npr.org/texas/2012/03/21/agricultural-losses-from-drought-top-7-billion/

185 Nathan Koppel, “Texas Rice Farmers Lose Their Water,” Wall Street Journal, March 2, 2012,
https://www.wsj.com/articles/SB10001424052970204571404577257663909299488

186Chris Amico, Danny DeBelius, Terrence Henry, and Matt Stiles, “State Impact Texas Drought,” NPR, accessed
October 2, 2019,

https://stateimpact.npr.org/texas/drought/
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relied on for drinking water and irrigation do not recharge as fast leading to infiltration of salt
water into those freshwater supplies.*®’

Figure 3-41: The Blanco River during the 2011 drought. The Blanco River supplies water
to nearby communities and ranches.!8

Drought conditions pose a significant risk to agriculture throughout the state of Texas and test the
structural integrity of shelters. Similar to damage that city halls or other buildings may sustain,
there is the potential for foundations to crack or for shelters to sustain other structural damage due
to drought conditions. This not only poses a financial risk to local communities but may also lead
to heat and water systems failing or malfunctioning during other hazards such as during an extreme
heat event.

Impacts: A loss of water, crops, and shelters can lead to financial consequences and an increase in
injuries and loss of life. During the 2011-2014 drought a number of communities were almost
completely out of water. Public entities are required to report to the Texas Commission on
Environmental Quality (TCEQ) if they think that their community will run out of water in the next
180 days. During the 2011-2014 drought, there were over 110 public water systems on the 180-
day list. The highest number of public water systems on the 180-day list at one time was 58
(November 2014 and February 2015).186

187“Texas Aquifers,” Texas Water Development Board, accessed October 4, 2019,
http://www.twdb.texas.gov/groundwater/aquifer/index.asp
188 photo by Earl McGehee, Blanco County, Texas.
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The SHMP states that drought or abnormal dryness is forecasted to cause at least $3.86 billion in
crop losses with $3.1 billion of these losses in the Texas Panhandle.’®® In looking at past events,
such as the 2011 drought in Texas that led to over $7 billion just in agricultural losses, this
projected number is conservative.

If a prolonged drought is accompanied by extreme heat, community members may need to seek
shelter; however, drought conditions can damage air conditioning systems or a shelter’s
foundation, leading to the closure of the shelter and reduction in sheltering options. The
consequences of limited shelters may be increased injuries or deaths if community members have
no or limited options to seek shelter from the heat or other hazard.

Figure 3-42: Texas corn crops during 2013 severe drought conditions.!”’

—

3.8.8.4 Transportation

Risks: Drought conditions have a limited effect on port and waterway transportation operations
along the Texas coast, but can affect ground commercial and recreational transportation throughout
the state. Drought can cause the contraction and expansion of surface pavement, road beds, and
buried utilities along Texas roads that may be damaged more easily by the use of heavy vehicle

189 State of Texas Hazard Mitigation Plan, Texas Division of Emergency Management, October 2018, page 5,
http://tdem.wpengine.com/wp-content/uploads/2019/08/txHazMitPlan.pdf
190 photo by Bob Nichols, United States Department of Agriculture.
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traffic in urban and suburban areas.'®! If transportation-related infrastructure such as pavements
and other surface materials are in unsuitable conditions due to the contraction and expansion of
soil and infrastructure-related elements caused by drought, such infrastructure may not be safe for
travel or use without causing damage to vehicles or by putting people in danger. The SHMP notes
that when bridges, highways, streets, and parking lots are built on expansive soils such as clay,
they are especially vulnerable to damage during drought conditions.

Impacts: While areas throughout Texas are impacted by expansive soils, these areas are usually
scarcely populated while others, especially those along the Interstate 35 Corridor, contain some of
the fastest-growing and most populated jurisdictions in Texas. The SHMP notes that the cities of
Austin and Dallas were among the top 10 in the country with the largest population growth; both
are located along Interstate 35. The smaller cities of New Braunfels and Georgetown, and Frisco
near Dallas, are listed among the top 10 fastest-growing smaller cities in the same report.'*? To
accommodate this growth, roadway systems must be built on vulnerable soil conditions at high
risk during severe droughts.

3.8.8.5 Health and Medical

Risks: If, due to drought conditions, water utilities are either challenged or unavailable to deliver
sufficient service and clean water to hospitals and other medical providers, loss of life could be a
consequence. Broad-based healthcare emergency services such as firefighting, nursing,
rehabilitation clinics, and other forms of health and medical services rely on water for systems that
support patient care and general building and facility operations. Further examples that rely on the
availability of water are water-based treatments, fire suppression, and the decontamination of
potential biomedical hazardous materials. Costly, and potentially dangerous, patient movement
may be required if a drought-stricken area is not able to provide water to local healthcare and
medical facilities. Drought has also been known to cause a rise in public health advisories, as dust
clouds caused by a lack of rain can cause an illness known as “dust pneumonia” and other
respiratory illness due to bad air quality.'®

Impacts: In arid regions of Texas, such as the Panhandle and the western portion of the state,
drought conditions can have a large effect on the health of the population. Lung and respiratory
illnesses increase as air quality suffers, with particulate matter able to travel more easily which can
irritate the throat and lungs while making breathing difficult, especially to those with asthma.

191 Central Texas Extreme Weather and Climate Change Vulnerability Assessment of Regional Transportation
Infrastructure, City of Austin and Capitol Area Metropolitan Planning Organization, January 2015,
https://austintexas.gov/sites/default/files/filessf CAMPO_Extreme Weather Vulnerability Assessment FINAL.pdf
192 State of Texas Hazard Mitigation Plan, Texas Division of Emergency Management, October 2018, page 249,
http://tdem.wpengine.com/wp-content/uploads/2019/08/txHazMitPlan.pdf

193 “Drought Impacts to Critical Infrastructure,” United States Department of Homeland Security, page 10, April 30,
2015,
https://content.govdelivery.com/attachments/USDHSFACIR/2015/04/30/file_attachments/386534/Drought+Impacts
+to+Critical+Infrastructure.pdf
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According to the Environmental Defense Fund, over 2 million people in Texas have asthma,
including every 1 in 13 adults and every 1 in 11 children.*%

3.8.8.6 Hazardous Material (Management)

Risks: The United States Department of Homeland Security notes that “Food, paper, chemicals,
refined petroleum, and primary metal manufacturers all use large amounts of water.”'%
Throughout the production process of these materials, waste is generated and must be both handled
and disposed of in a safe and legal manner. If drought has limited the ability for the production of
specific products to be created, hazardous waste produced by such forms of industrial production
may not be able to be handled and or cleaned in the most efficient way possible. If a drought-
stricken area has hazardous particulate matter on the surface of the ground, from an industrial or
natural event, a lack of rain could allow winds to pick up and move these particulates over a more
widespread area.'%

Impacts: The driest recorded year in Texas was 2011. During this time, drought devastated the
state causing shortages in drinking water, and both economic and agricultural losses. The 2011
drought also caused considerable damage to infrastructure including sewer lines, roads, and other
transport mediums that carry hazardous waste and hazmat material.'®” While no leaks or spills
were reported as a result of the 2011 drought, there was a heightened risk of hazardous material
outflow into our environmental systems.

3.8.8.7 Energy (Power & Fuel)

Risks: The availability of water is a key component for the operations of power plants and energy
production systems throughout Texas. Droughts can impact all forms of energy production, as
water is required throughout the