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Section 1 Introduction

1.1 Purpose

Llano County, San Saba County, and its participating jurisdictions (the Planning Area) have prepared this multi-
hazard mitigation plan to better protect the residents and property throughout the Planning Area from the effects
of hazard events. This plan demonstrates the Planning Area’s commitment to reducing risk from hazards,
increasing resilience overall, and provides a tool to help decision makers integrate mitigation in their day-to-day
processes. This plan was also developed to position Llano County, San Saba County, and its participating
jurisdictions for eligibility of pre- and post-disaster Federal Emergency Management Agency (FEMA) grants,
including Hazard Mitigation Assistance grant programs (HMA), which include Hazard Mitigation Grant Program
(HMGP), Building Resilient Infrastructure and Communities (BRIC), and Flood Mitigation Assistance (FMA). This
plan also aligns with the planning elements of the National Flood Insurance Program’s Community Rating System
(CRS) which provides for lower flood insurance premiums in CRS communities.

1.2 Background

A Hazard Mitigation Action Plan (HMAP) is a living document that

Hazard Mitigation is any sustained action

communities use to reduce their vulnerability to hazards. It forms the taken to reduce or eliminate the long-

foundation for a community's long-term strategy to reduce disaster losses term risk and effects that can result from
specific hazards.

and creates a framework for decision making to reduce loss of life and
damages to property and the economy from future disasters. Examples FEMA defines a Hazard Mitigation Plan as
of mitigation projects include home acquisitions or elevations to remove the documentation of a state or local
structures from high-risk areas, upgrades to critical public facilities, and [ EICEISILEICIUEE S

. . . . and the strategies to mitigate such
infrastructure improvements. Ultimately, these actions reduce hazards.

vulnerability, and communities are able to recover more quickly from

disasters. The Planning Area has demonstrated its commitment to

reducing disaster losses by initially developing its HMAP in 2016 and updating information upon which to base a
successful mitigation strategy to reduce the impacts of natural disasters and to increase the resiliency of the
Planning Area.

In response to the requirements of the Disaster Mitigation Act of 2000 (DMA 2000), which requires local
governmental agencies to develop and update their HMP every five years, this plan serves as the 2023 update to
the 2016 Llano County Hazard Mitigation Plan and the 2016 San Saba County Hazard Mitigation Plan. During the
course of the planning process, the entire plan was updated with a focus on examining changes in vulnerability
due to hazard events, reviewing capabilities and how they implement hazard mitigation, and reviewing the
mitigation strategy and identifying new initiatives to increase overall resiliency in the Planning Area.
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1.3 Plan Organization

The Llano and San Saba County Hazard Mitigation Action Plan 2023 Update is organized as a two-volume plan and
is in alignment with the TDEM planning requirements, the 2013 FEMA Local Mitigation Planning Handbook, and
the FEMA Local Mitigation Plan Review Tool.

Volume | provides information on the overall planning process and hazard profiling and vulnerability assessments,
which serves as a basis for understanding risk and identifying mitigation actions. As such, Volume | is intended for
use as a resource for ongoing mitigation analysis.

Volume Il provides an annex dedicated to each participating jurisdiction. Each annex summarizes the jurisdiction’s
legal, regulatory, and fiscal capabilities; identifies vulnerabilities to hazards; documents mitigation plan integration
with other planning efforts; records status of past mitigation actions; and presents an individualized mitigation
strategy. The annexes are intended to provide a useful resource for each jurisdiction for implementation of
mitigation projects and future grant opportunities, as well as a place for each jurisdiction to record and maintain
their local aspect of the multi-jurisdictional plan.

Figure 1-1. Llano and San Saba County Hazard Mitigation Planning Process

Phase 1: Organize Resources I/HAZUS—MH was applied to \.
The planning partnership is developed; resources are identified and help ’Ehfi Planning Area:

obtained; public involvement is initiated. Technical, regulatory, and * Identify Hazards (Phase 2)
planning experts are identified to support the planning process. * Profile Hazards (Phase 2)

+ Perform a Vulnerability
Assessment (Phase 2)

including:
o Inventory Assets
Phase 2: Assess Risks o Estimate Losses
The planning partnership, with appropriate input, identifies potential o Evaluate Development
hazards, collects data, and evaluates the characteristics and potential Trends
consequences of natural and man-made hazards on a community. o Present Results of Risk
Assessment

These results provide an input

Phase 3: Develop a Mitigation Plan \ \’EO Phase 3. /
The planning partnership uses the risk assessment process and stakeholder input to

understand the risks posed by all hazards, determine what its mitigation priorities
should be, and identify options to avoid or minimize undesired effects. The results are
a hazard mitigation plan update, including updated mitigation strategies and a plan for

implementation. J

Phase 4: Implement the Plan and Monitor Progress

The planning partnership brings the plan to life in a variety of ways including

implementing specific mitigation projects; changing the day-to-day operation
of the Planning Area, as necessary, to support mitigation goals; monitoring

Phase 4 mitigation action progress; and updating the plan over time.

Volume | of this HMP includes the following sections:

Section 1: Introduction: Overview of the planning process and layout of the plan.
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Section 2: Planning Process: Description of the HMP methodology and development process; Steering
Committee, Planning Committee, Planning Partnership, and stakeholder involvement efforts; and
a description of how this HMP will be incorporated into existing programs.

Section 3: County Profile: Overview of the Planning Area, including: (1) physical setting, (2) land use, (3) land
use trends, (4) population and demographics, (5) general building stock and (6) critical facilities
and lifelines.

Section 4: Risk Assessment: Documentation of the hazard identification and hazard risk ranking process,

hazard profiles, and findings of the vulnerability assessment (estimates of the impact of hazard
events on life, safety, health, general building stock, critical facilities, the economy); description
of the status of local data; and planned steps to improve local data to support mitigation planning.

Section 5: Capability Assessment: A summary and description of the existing plans, programs, and regulatory
mechanisms at all levels of government (federal, state, county, local) that support hazard
mitigation within the Planning Area.

Section 6: Mitigation Strategy: This section provides information regarding the mitigation goals and
objectives in response to priority hazards of concern and the process by which Planning Area
mitigation strategies have been developed or updated.

Section 7: Plan Maintenance: System established to continue to monitor, evaluate, maintain, and update
the HMAP.

Volume Il of this plan includes the following sections:

Section 8: Planning Partnership: Description of the Planning Partnership, their responsibilities, and
description of jurisdictional annexes.

Section 9: Annexes: Jurisdiction-specific annexes for Llano County and San Saba County containing their
hazards of concern, hazard ranking, capability assessment, mitigation actions, action prioritization
specific only to Llano County and San Saba County, progress on prior mitigation activities (as
applicable), and a discussion of prior local hazard mitigation plan integration into local planning
processes.

Appendices include the following:

Appendix A:  Plan Adoption: Resolutions from Llano and San Saba Counties and all participating jurisdiction
included as each formally adopts the HMP update.

Appendix B:  Participation Documentation: Matrix to give a broad overview of who attended meetings and
when input was provided to the HMP update and additional worksheets submitted during
workshops conducted throughout the planning process.

Appendix C:  Meeting Documentation: Agendas, attendance sheets, minutes, and other documentation (as
available and applicable) of planning meetings convened during the development of the plan.

Appendix D:  Public and Stakeholder Outreach Documentation: Documentation of the public and stakeholder
outreach effort including webpages, informational materials, public and stakeholder meetings
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and presentations, surveys, and other methods used to receive and incorporate public and
stakeholder comment and input to the plan process.

Appendix E:  Mitigation Strategy Supplementary Data: Documentation of the broad range of actions identified
during the mitigation process; types of mitigation actions; the mitigation catalog developed using
jurisdiction input and potential mitigation funding sources.

Appendix F: Plan Maintenance Tools: Examples of plan review tools and templates available to support annual
plan review.

Appendix G:  Linkage Procedures: Includes steps non-participating local governments and other local
jurisdictions such as Fire Districts, Utility Districts, School Districts, and any other eligible local
government as defined in 44 CFR 201.2 within the planning area can join this plan as a
participating jurisdiction and to ultimately achieve approved status.

Appendix H:  Critical Facilities: Includes a full list of critical facilities identified for the update of the HMP. Due
to the sensitive nature of the information, critical facility details have been redacted.

1.4 The Plan Update — What is Different?

The 2023 update builds on the previous plan and includes the following changes and enhancements:

e Updated data and tools provided for a more detailed and accurate risk assessment. The risk assessment
was prepared to better support future grant applications by providing risk and vulnerability information
that would directly support the measurement of “cost-effectiveness” required under FEMA mitigation
grant programs.

e The plan identified implementable actions, with enough information to serve as the basis for policy and
funding decisions and represent measurable impacts on resiliency and mitigation progress. Strategies
provide direction, but actions are fundable under grant programs.

e Each participating jurisdiction has their own jurisdictional annex in the plan, found in Volume II, Section
9.

It should be noted that due to the limitations on participation posed by the pandemic and the strains on time and
resources for many local governments and other community organizations from 2020 to present, participation of
stakeholders at the municipal level was limited. In accordance with FEMA guiding principles for inclusive
participation at various levels, the planning team will place a high priority on an expanded effort on stakeholder
participation with local planning committees in future plan updates.

Table 1-1 indicates the major changes between the two plans as they relate to 44 CFR planning requirements.

Table 1-1. Llano County Plan Changes Crosswalk

44 CFR Requirement 2016 HMP 2023 Updated Plan
Requirement §201.6(b): In order to The 2016 plan followed an outreach Building upon the success of the
develop a more comprehensive approach | strategy utilizing multiple media 2016 plan, the 2023 planning effort
to reducing the effects of natural developed and approved by the deployed the same public
disasters, the planning process shall Steering Committee. This strategy engagement methodology. The plan

include: involved the following:
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44 CFR Requirement

(1) An opportunity for the public to
comment on the plan during the
drafting stage and prior to plan
approval;

(2) An opportunity for neighboring
communities, local and regional
agencies involved in hazard
mitigation activities, and
agencies that have the authority
to regulate development, as well
as businesses, academia, and
other private and non-profit
interests to be involved in the
planning process; and

(3) Review and incorporation, if
appropriate, of existing plans,
studies, reports, and technical
information.

2016 HMP

o  Key department personnel
formed a Steering Committee
for the plan.

e All Planning Partnership
meetings were open to the
public.

e A website was created on Llano
County’s domain to keep the
public informed of the planning
process and how to get
involved.

e Use of a public participation
survey.

e  Press releases were distributed
as key milestones were
achieved and proper to each
public meeting.

e Stakeholders were identified
and coordinated with
throughout the process.

e Draft plan deliverables were
made available on the County
and multiple City websites,
local libraries, and City Hall’s.

e Avariety of existing studies,
plans, reports, and technical
information were reviewed as
part of the planning process.

Section 1| Introduction
Llano and San Saba County Hazard Mitigation Action Plan | 2023 Update

2023 Updated Plan
included the following
enhancements:

e Adjacent communities, along
with the County, were invited to
participate in the planning
meetings.

e The 2023 plan includes San Saba
County and its jurisdictions.

e Social media was utilized to
engage the public.

As with the 2016 plan, the 2023
planning process identified key
stakeholders and coordinated with
them throughout the process. A
comprehensive review of relevant
plans and programs was performed
by the planning team.

$201.6(c)(2): The plan shall include a risk
assessment that provides the factual
basis for activities proposed in the
strategy to reduce losses from identified
hazards. Local risk assessments must
provide sufficient information to enable
the jurisdiction to identify and prioritize
appropriate mitigation actions to reduce
losses from identified hazards.

The 2016 plan included a risk
assessment of hazards of concern.
The risk assessment included
frequency of return, approximate
annualized losses, a description of
general vulnerability, climate change
impacts, secondary hazards, critical
facilities and infrastructure,
discussion on vulnerabilities, and
future development trends.

The 2023 plan update includes a
comprehensive update to the risk
assessment. The flood hazard was
expanded to include stormwater
flooding (or flooding outside of the
floodplain). New and updated
hazards of concern were included.
Jurisdiction-specific risk assessment
results are summarized in Section 4
(Risk Assessment) and in each
jurisdictional annex (Section 9).
A similar but adjusted format, using
new and updated data, was used for
the 2023 plan update. Each hazard
profile includes information for both
Llano and San Saba County. Each
section of the risk assessment
includes the following:

e Hazard profile, including hazard

description and types, maps of
extent and location, previous

$201.6(c)(2)(i): [The risk assessment]
shall include a] description of the ...
location and extent of all-natural hazards
that can affect the jurisdiction. The plan
shall include information on previous
occurrences of hazard events and on the
probability of future hazard events.

The 2016 plan presented a risk
assessment of each hazard of
concern. Each section included the
following:

e General background
e Hazard profile

e Past events

e |ocation

e Frequency
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2016 HMP
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2023 Updated Plan

e Severity

e Warning time

e Secondary hazards

e Climate change impacts

e Exposure

e Vulnerability

e Future trends in development
e Scenario

e |ssues

occurrences, and probability of
future events.

e Climate change impacts on
future probability.

e Vulnerability assessment
including impact on life, safety,
and health, general building
stock, critical facilities, and the
economy, as well as future
changes that could impact
vulnerability.

The vulnerability assessment also
includes changes in vulnerability
since the 2016 plan.

$201.6(c)(2)(ii): [The risk assessment]
shall include a] description of the
jurisdiction’s vulnerability to the hazards
described in paragraph (c)(2)(i). This
description shall include an overall
summary of each hazard and its impact
on the community.

Vulnerability was assessed for all
hazards of concern. Each hazard of
concern included a summary of
assets exposed to the hazard
(people/parcels annualized losses
and expected damage to critical
facilities and the environment).

A robust vulnerability assessment
was conducted for the 2023 plan
update, using new and updated
asset and hazard data. Volume 1,
Section 4.3 summarizes the planning
area’s vulnerability for each hazard
of concern. The jurisdictional
annexes (Section 9) include a
summary table of impacts on both
Planning Partners.

§201.6(c)(2)(ii): [The risk assessment]
must also address National Flood
Insurance Program insured structures
that have been repetitively damaged by
floods.

A summary of NFIP insured
properties identified as repetitive
loss and severe repetitive loss
locations was included in the plan.

A summary of NFIP insured
properties identified as repetitive
loss and severe repetitive loss
locations was included in the plan.

Requirement §201.6(c)(2)(ii)(A): The plan
should describe vulnerability in terms of
the types and numbers of existing and
future buildings, infrastructure and
critical facilities located in the identified
hazard area.

A complete inventory of the
numbers and types of buildings
exposed was generated for each
hazard of concern. The Planning
Partnership defined “critical
facilities” for the planning area, and
these were inventoried by exposure.

Quantitative and qualitative analyses
were conducted using the updated
hazard and inventory data as
presented in Section 4 (Risk
Assessment). In addition, critical
facilities considered lifelines in
accordance with FEMA’s definition
were identified.

Requirement §201.6(c)(2)(ii)(B): [The
plan should describe vulnerability in
terms of an] estimate of the potential
dollar losses to vulnerable structures
identified in paragraph (c)(2)(i)(A) and a
description of the methodology used to
prepare the estimate.

Loss estimates were generated for all
hazards of concern by using readily
available information.

Quantitative and qualitative analyses
were conducted using the updated
hazard and inventory data as
presented in Section 4 (Risk
Assessment). Estimated potential
losses are reported in both Volume 1
Section 4.3 and Volume Il Section 9
for each jurisdiction.

Requirement §201.6(c)(2)(ii)(C): [The
plan should describe vulnerability in
terms of] providing a general description
of land uses and development trends
within the community so that mitigation

There is a summary of future trends
in development in each hazard
profile.

A spatial analysis using identified
growth areas, and potential new
development identified by
jurisdictions was conducted to
determine if located in hazard areas.
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44 CFR Requirement
options can be considered in future land
use decisions.

2023 Updated Plan
These results were reported to all
participants and summarized in their
annexes to discuss mitigation
measures. In Volume |, Section 4.3,
projected changes in population and
development are discussed in each
hazard section and how these
projected changes may lead to
increased vulnerability, or
plans/regulations/ordinances in
place to implement mitigation to
protect the development.

$201.6(c)(3):[ The plan shall include a
mitigation strategy that provides the
jurisdiction’s blueprint for reducing the
potential losses identified in the risk
assessment, based on existing
authorities, policies, programs and
resources, and its ability to expand on
and improve these existing tools.]

The 2016 plan contained goals,
objectives, and actions. The
identified actions covered multiple
hazards, goals, and objectives.

The Planning Partnership reviewed
and updated the goals and
objectives. A mitigation strategy
workshop with associated tools and
guidance on problem statement
development was deployed to
inform the identification of
mitigation actions. Actions that were
completed or no longer considered
to be feasible were removed. The
balance of the actions was carried
over to the 2023 plan, and in some
cases, new actions were added to
the action plan.

Requirement §201.6(c)(3)(i): [The hazard
mitigation strategy shall include a]
description of mitigation goals to reduce
or avoid long-term vulnerabilities to the
identified hazards.

The Planning Partnership identified
goals and objectives targeted
specifically for this hazard mitigation
plan. These planning components
supported the actions identified in
the plan.

The Planning Partnership reviewed
and updated the goals and
objectives. Several new objectives
were identified to align with updated
Planning Area priorities.

Requirement §201.6(c)(3)(ii): [The
mitigation strategy shall include a]
section that identifies and analyzes a
comprehensive range of specific
mitigation actions and projects being
considered to reduce the effects of each
hazard, with particular emphasis on new
and existing buildings and infrastructure.

For each identified hazard,
mitigation strategies were developed
and prioritized using mitigation
action worksheets. The mitigation
actions were displayed in a table,
separated by jurisdiction.

For the 2023 update, a mitigation
catalog was developed to provide a
comprehensive range of specific
mitigation actions to be considered.
A table with the analysis of
mitigation actions by type and
hazard was used in jurisdictional
annexes to the plan. Mitigation
action worksheets with an
alternative project evaluation were
prepared for FEMA-eligible projects.

Requirement: §201.6(c)(3)(ii): [The
mitigation strategy] must also address
the jurisdiction’s participation in the
National Flood Insurance Program, and
continued compliance with the
program’s requirements, as appropriate.

The County identified an action to
place flood insurance
materials/mortgage lending
mandates in libraries

For the 2023 update, each
jurisdictional annex includes a
description on how each jurisdiction
participates and implements the
NFIP.
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44 CFR Requirement 2016 HMP 2023 Updated Plan
Requirement: §201.6(c)(3)(iii): [The Each of the actions in this were A revised methodology based on the
mitigation strategy shall describe] how prioritized based on FEMA’s STAPLEE | STAPLEE criteria and using new and
the actions identified in section (c)(3)(ii) criteria, which includes consideration | updated data was used for the 2023

will be prioritized, implemented, and of the social, technical, plan update. The 14 criteria were
administered by the local jurisdiction. administrative, political, legal, used to evaluate each potential
Prioritization shall include a special economic, and environmental mitigation action. The evaluation
emphasis on the extent to which benefits | factors necessary for the included a qualitative benefits and
are maximized according to a cost implementation of each action. cost review. The results of the
benefit review of the proposed projects evaluation were used to identify the
and their associated costs. actions to include in the plan and
assist with the prioritization.
Requirement §201.6(c)(4)(i): [The plan The 2016 plan details a plan The 2023 plan details a plan
maintenance process shall include a] maintenance strategy stating that maintenance strategy similar to that
section describing the method and the plan will be revised and of the initial plan. However, the
schedule of monitoring, evaluating, and maintained as required. 2023 plan maintenance strategy
updating the mitigation plan within a includes the use of the BATool*
five-year cycle. which will enable municipal and

county representatives to directly
access mitigation initiatives to easily
update the status of each project,
document successes or obstacles to
implementation, add or delete
projects to maintain mitigation
project implementation.

Requirement §201.6(c)(4)(ii): [The plan The 2016 plan details The 2023 plan details

shall include a] process by which local recommendations for incorporating recommendations for incorporating
governments incorporate the the plan into other planning the plan into other planning
requirements of the mitigation plan into mechanisms. mechanisms such as the following:
other planning mechanisms such as e Comprehensive/Master Plan.
comprehensive or capital improvement e Emergency Response Plan/
plans, when appropriate. Emergency Operations Plan.

e Capital Improvement Programs.
e Municipal Code.

Requirement §201.6(c)(4)(iii): [The plan The 2016 plan details a strategy for The 2016 plan maintenance strategy
maintenance process shall include a] continuing public involvement. was carried over to the 2023 plan.
discussion on how the community will
continue public participation in the plan

maintenance process.

Requirement §201.6(c)(5): [The local Llano County and all the Planning The 2023 plan achieves DMA
hazard mitigation plan shall include] Partners have adopted the plan. compliance for Llano and San Saba
documentation that the plan has been Counties. Resolutions for each
formally adopted by the governing body Planning Partner adopting the plan
of the jurisdiction requesting approval of can be found in Appendix A of this
the plan (e.g., City Council, County volume.

Commissioner, Tribal Council).
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Section 2 Planning Process

2.1 Introduction

This section includes a description of the planning process used to update the 2016 Llano and San Saba County
Hazard Mitigation Action Plan (HMAP), including how it was prepared, who was involved in the process, and how
the public was involved. To ensure that the plan meets the requirements of the DMA 2000 and that the planning
process would have the broad and effective support of the participating jurisdictions, regional and local
stakeholders, and the public, an approach to the planning process and plan documentation was developed to
achieve the following goals:

e The HMAP is multi-jurisdictional and considers natural and human-caused hazards facing the Planning
Area, thereby satisfying the natural hazards mitigation planning requirements specified in the DMA 2000.

e Llano County and San Saba County are the plan participants.

e The HMAP was developed following the process outlined by the DMA 2000, FEMA regulations, and
prevailing FEMA and TDEM guidance. Following this process ensures all the requirements are met and
support HMP review.

The Llano/San Saba HMAP update was written using the best available information obtained from a wide variety
of sources. Throughout the HMAP update process, a concerted effort was made to gather information from local
and regional agencies and staff, as well as stakeholders, federal and state agencies, and the residents of the
Planning Area. The HMAP Planning Team solicited information from local agencies and individuals with specific
knowledge of certain hazards and past historical events, as well as considering planning and zoning codes,
ordinances, and other recent planning decisions. The hazard mitigation strategies identified in this HMP have
been developed through an extensive planning process involving local, county, and regional agencies, Planning
Area residents, and stakeholders.

This section describes the mitigation planning process, including (1) Organization of the Planning Process; (2)
Stakeholder Outreach and Involvement; (3) Public Participation; (4) Incorporation of Existing Data, Plans, and
Technical Information; (5) Integration with Existing Planning Mechanisms and Programs; and (6) Continued Public
Involvement.

2.2 Organization of the Planning Process

Many parties supported the preparation of this HMAP update: County officials, municipal officials, the Planning
Team, stakeholders, and the planning consultant. This planning process does not represent the start of hazard
risk management in the Planning Area; rather it is part of an ongoing process that various state, county, and local
agencies, and individuals have continued to embrace. A summary of the past and ongoing mitigation efforts is
provided in Section 6 (Mitigation Strategy), as well as in Volume Il Section 9 (Jurisdictional Annexes), to give a
historical perspective of the Planning Area and local activities implemented to reduce vulnerability to hazards.

This section of the HMAP identifies how the planning process was organized with the many “Planning Partners”
involved and outlines the major activities that were conducted in the development of this HMP update.
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| 2.2.1 Organization of the Planning Team

A contract planning consultant (Tetra Tech, Inc. referred herein as Tetra Tech) was selected to guide Llano/San
Saba Counties through the HMAP update process. A contract between Tetra Tech and Llano County was executed
in July 2022. Specifically, Tetra Tech, the contract consultant, was tasked with the following:

e Assisting with the organization of the Core Planning Team and Planning Team.

e Assisting with the development and implementation of a public and stakeholder outreach program.

e Data collection.

e Facilitation and attendance at meetings (Core Planning Team, Planning Team, stakeholder, public and
other).

e Review and update of the hazards of concern, hazard profiling and risk assessment.

e Assistance with the review and update of mitigation planning goals and objectives.

e Assistance with the review of past mitigation strategies progress.

e Assistance with the screening of mitigation actions and the identification of appropriate actions.

e Assistance with the prioritization of mitigation actions.

e Authoring of the draft and final plan documents.

To facilitate plan development, Llano County developed a Planning Team to provide guidance and direction to the
HMAP update effort and to ensure the resulting document will be embraced both politically and by the
constituency within the planning area (LIlano County and San Saba County) (Table 2-1). Specifically, the Planning
Team was charged with the following:

o Attending and participating in Planning Team meetings.
o Represent their jurisdiction throughout the planning process and assure participation expectations
are met by their jurisdiction.
o Support and promote the public involvement process.
o Assisting with the development and completion of certain planning elements, including:
o Reviewing and updating the hazards of concern.
o Developing a public and stakeholder outreach program.
o Assuring that the data and information used in the plan update process are the best available.
o Reviewing and updating the hazard mitigation goals.
o Report on progress of mitigation actions identified in prior or existing HMAPs, as applicable.
o ldentifying and screening of appropriate mitigation strategies and activities.
o Reviewing and commenting on plan documents prior to submission to TDEM and FEMA.
. Adopt, implement, and maintain the plan update.

Table 2-1. Llano/San Saba County Hazard Mitigation Planning Team

Steering Committee  Planning Team

Organization

Member Member
Commissioner Llano County Yes Yes
EMC Llano County Yes Yes
Grants Administrator Llano County Yes Yes
Floodplain Administrator | Llano County Yes Yes
Judge San Saba County No Yes
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Organization

Steering Committee
Member

Planning Team
Member

Treasurer San Saba County No Yes
EMC San Saba County No Yes
Fire Chief City of Horsehoe Bay No Yes
Mayor City of Llano No Yes
Mayor Pro-Tem City of Richland Springs No Yes
Mayor City of Richland Springs No Yes
Police Chief City of San Saba No Yes
Inspector City of San Saba No Yes
Manager City of San Saba No Yes
Public Works City of San Saba No Yes
Mayor City of Sunrise Beach No Yes
Fire Chief City of Sunrise Beach No Yes
Police Chief City of Sunrise Beach No Yes
Manager Llano Co MUD #1 Blue Lake No Yes
Assistant Superintendent | Llano ISD No Yes

Richard Springs Water No Yes
Police Chief Richland Springs ISD No Yes
Superintendent Richland Springs ISD No Yes
Principal Richland Springs ISD No Yes

Richland Special Utility Distric No Yes
Superintendent San Saba ISD No Yes
Superintendent Cherokee ISD No Yes

Appendix B (Participation Matrix) identifies those individuals who represented the planning partners during this
planning effort and indicates how they contributed to the planning process.

2.2.2 Planning Activities

Members of the Planning Team, as well as key stakeholders, convened and/or communicated regularly to share
information and participate in workshops to identify hazards; assess risks; review existing inventories of and
identify new critical facilities; assist in updating and developing new mitigation goals and strategies; and provide
continuity through the process to ensure that natural hazards vulnerability information and appropriate
mitigation strategies were incorporated. All members of the Planning Team and Planning Team had the
opportunity to review the draft plan and supported interaction with other stakeholders and assisted with public
involvement efforts.

A summary of Planning Team meetings held, and key milestones met during the development of the HMAP update
is included in Table 2-2 that also identifies which DMA 2000 requirements the activities satisfy. Documentation of
meetings (e.g., agendas, sign-in sheets, meeting notes) are in Appendix C (Meeting Documentation). Table 2-2
identifies only the formal meetings held during plan development and does not reflect all planning activities
conducted by individuals and groups throughout the planning process. In addition to these meetings, there was a
great deal of communication between Llano County, committee members, and the contract consultant through
individual local meetings, electronic mail (email), and by phone.
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Table 2-2. Summary of Mitigation Planning Activities / Efforts

DMA 2000
Requirement

Description of Activity

Participants

July 27, 2022 2 Pre-Kick Off Meeting with Llano County: County EMC, County Grants
Plan timing and administration, data needs | Administrator, County Development
and sharing, hazards of concern, dates, Services Department Administrator, Tetra
and next steps Tech
August 19, 2 Steering Committee Meeting #1: County Grant Administrator, County
2022 Introduce Steering Committee to the HMP | Emergency Manager, County
update process, discuss mitigation Development Services Department
planning, project organization, roles and Administrator, County 911
responsibilities, data collection, hazards of | Coordinator/GIS, Tetra Tech
concern, and schedule of the plan.
August 24, 2,4a Planning Partnership Meeting #1: County Grant Administrator, County
2022 Introduce Planning Partnership to the Emergency Manager, County
HMP update process, discuss mitigation Development Services Department
planning, project organization, roles and Administrator, County 911
responsibilities, data collection, hazards of | Coordinator/GIS, Richland Springs Police
concern, and schedule of plan. Chief, Richland Springs ISD
Superintendent, City of San Saba CEO,
Sunrise Beach VFD, Sunrise Beach Police
Chief, City of Horseshoe Bay Fire Marshal,
San Saba County staff, Llano County staff,
Llano County Judge, Tetra Tech
October 13, 2, 3a, 3b, 3c, | Steering Committee Meeting #2: Welcome | County Grant Administrator, County
2022 3d, 3e and Introductions, In-Kind Tracking, Emergency Manager, County
Project Schedule and Status Review, Development Services Department
Hazards of Concern Review, Confirmation Administrator, Tetra Tech
of Goals and Objectives, Next Steps
November 2, 4a, 4b Risk Ranking Meeting: In-Kind Tracking, County Grants Administrator, City of
10, 2022 Project Overview and Status, Risk Richland Springs, Sunrise Beach VFD,
Assessment Overview, Review Calculated Tetra Tech
Hazard Ranking.
January 26, 2 Draft Plan Review Presentation: Overview Llano County Grant Administrator, San
2023 of entire plan and sections; confirmed plan | Saba County Emergency Management
maintenance schedule Coordinator, Sunrise Beach Police Chief,
Sunrise Beach Fire Chief, City of
Horseshoe Bay Fire Chief, Richland Springs
Staff and Mayor, Llano County MUD #1,
Tetra Tech
February 6, 1b, 2 Draft HMP posted to public project Public and Stakeholders
2023 website; all plan participants were notified
and asked to assist with the public
outreach including social media.
Neighboring communities and
stakeholders were notified of the posting
as well.
February 21, 2 HMP submitted to TDEM and FEMA TDEM, FEMA Region VI
2023 Region VI
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DMA 2000

ST Description of Activity Participants
Upon plan 1a Plan adoption by resolution by the All Plan Participants
approval by governing bodies of all participating
FEMA jurisdictions

Note: All activities/efforts were conducted during the National Emergency response to the COVID-19 pandemic.
TBD = to be determined.

Each number in column 2 identifies specific DMA 2000 requirements, as follows:

1a - Prerequisite — Adoption by the Local Governing Body

1b - Public Participation

2 — Planning Process — Documentation of the Planning Process

3a — Risk Assessment — Identifying Hazards

3b — Risk Assessment — Profiling Hazard Events

3c — Risk Assessment — Assessing Vulnerability: Identifying Assets

3d — Risk Assessment — Assessing Vulnerability: Estimating Potential Losses

3e —Risk Assessment — Assessing Vulnerability: Analyzing Development Trends

4a — Mitigation Strategy — Local Hazard Mitigation Goals

4b — Mitigation Strategy — Identification and Analysis of Mitigation Measures

4c — Mitigation Strategy — Implementation of Mitigation Measures

5a — Plan Maintenance Procedures — Monitoring, Evaluating, and Updating the Plan
5b — Plan Maintenance Procedures — Implementation through Existing Programs

5¢ — Plan Maintenance Procedures — Continued Public Involvement

2.3 Stakeholder Outreach and Involvement

Stakeholders are the individuals, agencies, and jurisdictions that have a vested interest in the recommendations
of the HMAP, including all Planning Partners. Diligent efforts were made to assure broad regional, county, and
local representation in this planning process. To that end, a comprehensive list of stakeholders was developed
with the support of the Planning Team. Stakeholder outreach was performed early on, and continually throughout
the planning process. This HMAP update includes information and input provided by these stakeholders where
appropriate, as identified in the references.

This subsection discusses the various stakeholders that were invited to participate in the development of this
HMAP update, and how these stakeholders participated and contributed. This summary listing cannot possibly
represent the total of stakeholders that were aware of and/or contributed to this HMAP update, as outreach
efforts were being made, both formally and informally, throughout the process by the many Planning Partners
involved in the effort, and documentation of all such efforts is impossible. Instead, this summary is intended to
demonstrate the scope and breadth of the stakeholder outreach efforts made during the plan update process:

. All Planning Team meetings were open to the public and advertised via the Planning Area’s HMP
website (https://www.llanocountytxhmp.com/).

. The Planning Team was provided outreach materials to post on their websites, social media platforms,
and distribute printed materials.

. Distributed a stakeholder survey and neighbor survey to provide input regarding vulnerabilities,
capabilities, and mitigation projects.

. Posted draft plan on the Llano County HMP website and advertised using social media platforms.

. Email correspondence to regional stakeholders and neighboring communities to review the draft HMP

and provide input.
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| 2.3.1 Federal, State, and County Agencies

The following describes the various departments and agencies that were involved during the planning process.

Federal Agencies
Please see Appendix B (Participation Documentation) for further details regarding federal agency participation.
All responses to the stakeholder surveys may be found in Appendix D (Outreach).

FEMA Region VI: Provided updated planning guidance and conducted plan review.

Information regarding hazard identification and the risk assessment for this plan update were requested and
received or incorporated by reference from the following agencies and organizations:

. National Climatic Data Center (NCDC)
o National Hurricane Center (NHC)
o National Oceanic and Atmospheric Administration (NOAA)
. National Weather Service (NWS)
o Storm Prediction Center (SPC)
o U.S. Army Corps of Engineers (USACE)
. U.S. Census Bureau
o U.S. Department of Agriculture (USDA)
o U.S. Department of Health and Human Services
o U.S. Environmental Protection Agency (USEPA)
o U.S. Geological Survey (USGS)
State Agencies

Please see Appendix B (Participation Documentation) for further details regarding state agency participation. All
responses to the surveys may be found in Appendix D (Outreach).

Texas Division of Emergency Management (TDEM): Administered the planning grant; provided updated planning
guidance; provided review of the draft HMP update.

Planning Area Agencies and Departments

Several planning area agencies and departments were represented on the Planning Team and involved in the
HMAP update planning process. Appendix B (Participation Matrix) provides further details regarding regional and
local stakeholder agencies. All responses to the stakeholder surveys are in Appendix D (Outreach). Refer to Section
5 (Capability Assessment) for details on each department and their roles during the HMAP update and their overall
responsibilities in the planning area.

o Llano County Commissioners Court

. Llano County Development Services

o Llano County Emergency Management

. Llano County Grants Administration

. Llano Independent School District

. Llano County Municipal Utility District #1 Blue Lake
. San Saba County Court

o San Saba County Emergency Management
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. San Saba Independent School District

o San Saba County Treasurer

. Cherokee Independent School District

. City of Horseshoe Bay Fire Department

. City of Llano Administration

. City of Llano Code Enforcement Department

o City of Richland Springs Administration

. City of Richland Springs Independent School
District

o City of Richland Springs Police Department

o Richland Special Utility District

o City of Richland Springs Water Supply

. City of San Saba Code Enforcement

. City of San Saba Manager and Administration

. City of San Saba Police Department

. City of San Saba Public Works

. City of Sunrise Beach Administration

o City of Sunrise Beach Fire Department

City of Sunrise Beach Police Department
2.3. 2 Regional and Local Stakeholders

All Planning Team meetings were announced on the Llano HMAP project website and posted on social media to
invite residents and stakeholders. In addition, Planning Team representatives emailed regional and local
stakeholders requesting their participation in stakeholder sector-specific surveys to provide input on vulnerable
assets, capabilities, and current/potential future mitigation projects; and invited to provide input on the draft
HMP. Refer to Appendix C (Participation Documentation) for further details regarding regional and local
stakeholder agency attendance at meetings and Appendix D for additional details on the public and stakeholder
outreach, including responses received to the surveys.

Academia
Schools, universities, and other academia institutions were invited to attend planning process meetings and asked
to complete the stakeholder survey. The following provided input during the process:

o Central Texas College

o Cherokee Independent School District

. Llano Independent School District

. Richland Springs Independent School District
o San Saba Independent School District

Business, Commercial, and Non-Profit Interests
The following business and commercial industries in the planning area were invited to take the stakeholder survey
and provide input to the planning process:

o San Saba Economic Development Corporation
. Llano County Development Services
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Emergency Services
Local emergency service providers (police, fire, and EMS) were invited to take the stakeholder survey and provide
input to the planning process including the following:

. City of Llano Fire Department
o City of Llano Police Department
o City of San Saba Police Department
. Horseshoe Bay OEM
o Horseshoe Bay Police Department
o Lake Buchanan VFD
. Llano County ESD #1 — Llano
o Llano County ESD #1 — Horseshoe Bay
o Llano County ESD #2 — Lake Buchanan
o Llano County ESD #4 — Oakridge
o Llano County ESD #5 — Sunrise Beach
o Llano County OEM
o Llano County Sheriff’s Department
o San Saba County OEM
o Sunrise Beach Village Fire Department
o Sunrise Beach Village Police Department
o Texas Division of Emergency Management (TDEM)
U Tow VFD
Healthcare

Healthcare facilities and providers located in the planning area were invited to take the stakeholder survey and
provide input to the planning process, including:

o Hamilton Hospital

. Hill Country Direct Care

o Llano County Hospital Authority Board

o Llano County Indigent Health Care

o MidCoast Medical Center — Central
Transportation

County and local highway and public works departments were notified of the stakeholder survey and invited to
provide input on the draft HMP, including the following:

. City of Llano Public Works Department

. City of Horseshoe Bay Public Works Department
. City of San Saba Public Works Department

. Llano County Road and Bridge Department

. San Saba County Department of Public Works

o San Saba Streets Department

. Texas DOT
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Utilities
Utility providers in the planning area were invited to take the stakeholder survey and provide input to the planning
process, including the following:

. Blue Lake MUD

. Deerhaven WCID

. Hickory Underground Water Conservation District No. 1
. Horseshoe Bay Utility Department

. Horseshoe Bay Water & Wastewater Plant

. Llano Water/Wastewater Department

. Kingsland MUD

o San Saba Sanitation and Recycling

. San Saba Waste/Wastewater Department

County and Adjacent Municipalities

Llano and San Saba Counties have made efforts to keep the counties and surrounding municipalities appraised of
the project, invited to take the stakeholder survey, and allowed the opportunity to provide input to this planning
process, including the following:

. Brown County Emergency Management

. Burnet County Office of Emergency Management

o Gillespie County Floodplain and Sanitation

o Lampasas County Office of Emergency Management
o Mason County Road and Bridge Department

o Mills County Office of Emergency Management

2.3.3 Stakeholder Survey Summary

The following provides a summary of the results and feedback received by stakeholders who completed the
survey. Feedback was reviewed by the Planning Team and integrated where appropriate in the plan.

Stakeholder Survey

The stakeholder survey was designed to help identify general needs for hazard mitigation and resiliency within
Llano and San Saba Counties from their perspective, as well as to identify specific projects that may be included
in the mitigation plan. It was distributed to identified stakeholders, including the various county and municipal
departments and agencies in the county. As of January 17, 2023, twenty stakeholders completed the survey,
representing the following sectors: academic/research, business/commerce, emergency services,
hospitals/medical, transportation, public works, and utilities.

The majority of respondents stated the buildings/facilities/structures they have worked in and/or are responsible
for have not been impacted by a hazard (50-percent-percent). Those that experienced damage stated that the
structures damage due to winter weather, heavy rains, and flooding. When asked what areas are most vulnerable
to hazards in the Planning Area, answers included low lying area, specifically those near rivers and other bodies
of water.
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The respondents stated that they have the following plans in place: Emergency Operations Plan (58.82-percent),
Business Continuity Plan (5.88-percent), and Continuity of Operations Plan (17.65-percent). 11.76-percent
selected they have no plans in pace while 29.41-percent said they are unsure if there are any plans.

Neighbor Survey

The neighbor survey was sent to the surrounding municipalities and counties of Llano and San Saba Counties due
to their proximity to and because effects of hazard events that impact the Planning Area would be similar to that
of their neighbors. As of January 17, 2023, no responses have been received.

2.4 Public Participation — Public Involvement

In order to facilitate better coordination and communication between the Planning Team and citizens and to
involve the public in the planning process, it was determined that meeting dates/locations will be made available
to the public via the Llano HMAP website (https://www.llanocountytxhmp.com/) and social media; and the draft
HMAP available on the Llano HMAP website. The participating partners also feel that community input on the
HMAP will increase the likelihood of hazard mitigation becoming one of the standard considerations in the
evolution and growth of the Planning Area.

The Planning Team has made the following efforts toward public participation in the development and review of
the HMP:

o A dedicated website was created for this project (https://www.llanocountytxhmp.com/). The website
went live in August 2022 and was continuously updated throughout the planning process. The public
website contains a project overview, meeting announcements, draft documents for review and
comment, and a link to the public and stakeholder surveys.

o All hazard mitigation Planning Team meetings that were open to the public were advertised on the
Llano HMAP website and various social media accounts (Facebook and Twitter). Additional examples
of municipal outreach are presented in Appendix D.

o An online natural hazards preparedness public survey was developed to gauge household
preparedness that may impact the Planning Area and to assess the level of knowledge of tools and
techniques to assist in reducing risk and loss of those hazards. The questionnaire asked quantifiable
guestions about citizen perception of risk, knowledge of mitigation, and support of community
programs. The questionnaire also asked several demographic questions to help analyze trends. The
guestionnaire was available on the public website from September 2022 to January 2023, and further
advertised on additional Planning Team websites and on printed materials. Reponses were collected
and provided back to plan participants for consideration in the mitigation action development (35
responses in total). Appendix D summarizes public input received through the website, the online
survey, and other sources.

o Results from the natural hazards preparedness survey were used to inform the action plans of the
Planning Partners. To address the most requested types of projects that residents wanted local
and county agencies to be doing, many Planning Partners included actions to improve and
strengthen infrastructure, improve the damage resistance of utilities, buy out flood prone
properties, improve protective structures, and provide greater control over development in high
hazard areas.
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. All plan participants were encouraged to post links to the project webpage and citizen survey. In
addition, all participants were requested to advertise the availability of the project website, citizen
survey and stakeholder surveys via local homepage links, and other available public announcement
methods (e.g., Facebook, Twitter, email blasts). Refer to Appendix D which highlights these local
efforts.

. Residents within the Planning Area were provided opportunity to comment on the draft HMP before
submittal to FEMA. The HMAP was posted on the HMAP public website on February 8, 2023 for
review. All Planning Team participants were requested to assist with advertising the plan was posted
via their websites and social media. Public comments received through February 23, 2023 were
distributed to Planning Team for their consideration.

. Additional examples of public outreach efforts, and results of surveys distributed, are presented in
Appendix D (Public and Stakeholder Outreach Documentation).

2.4.1 Public Survey Responses

Demographically, survey respondents were from the City of Horseshoe Bay, City of Llano, City of Richland Springs,
City of San Saba, City of Sunrise Beach, Village of Buchanan Lake, among others. The majority of survey participants
have lived in their house for over 10 years (63-percent) and own their house (90-percent). The most common (53-
percent) age of respondents were over the age of 61; about 26.67-percent were in the age range of 51 to 60.
Residents were asked the ways in which they receive their information concerning a natural disaster. The majority
of respondents rely on social media (82.86-percent) and mass notification systems (74.29-percent) to receive
information concerning natural disasters. Roughly three-quarters of respondents (71.43-percent) receive
information through the internet and just about half (48.57-percent) receive information through radio news.

Survey respondents were asked how concerned they were about 17 different hazards, on a scale of not concerned
to extremely concerned. Respondents were most concerned (reporting “concerned”, “very concerned”, or
“extremely concerned”) about severe winter storms, extreme temperatures (hot/cold), drought, and severe
weather.

About 91.43-percent of respondents’ properties are not located in the floodplain, with 8.57-percent within a
floodplain. Of the respondents in the floodplain, 9.09-percent do not have flood insurance and 6.06-percent do
have flood insurance. Of the residents whose properties are located outside of the floodplain, 14.71-percent have
flood insure and 64.71-percent do not. Residents were then asked what types of projects they believe local,
county, state, or federal government agencies could be doing in order to reduce the damage and disruption of
disasters in the Planning Area including:

. (33.33-percent) Retrofit and strengthen essential facilities such as police, schools, and hospitals

. (53.33-percent) Retrofit infrastructure, such as elevating roadways and improving drainage systems

. (76.67-percent) Work on improving the damage resistance of utilities (electricity, communications,
water/wastewater facilities etc.)

. (20.00-percent) Install or improve protective structures, such as floodwalls, levees, bulkheads, and
firebreaks

o (36.67-percent) Enhance stream maintenance programs/projects

. (46.67-percent) Replace inadequate or vulnerable bridges and causeways
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. (16.67-percent) Strengthen codes, ordinances and plans to require higher hazard risk management
standards and/or provide greater control over development in high hazard areas

. (16.67-percent) Buyout flood prone properties and maintain as open space

. (46.67-percent) Inform property owners of ways they can mitigate damage to their properties

o (40.00-percent) Improve access to information about hazard risks and high-hazard areas

. (36.67-percent) Assist vulnerable property owners with securing funding to mitigate their properties

o (30.00-percent) Create a stream gage and weather monitoring program to provide more accurate

data and warnings

2.5 Incorporation of Existing Plans, Studies, Reports, and Technical

Information

The Llano and San Saba County HMAP strives to use the best available technical information, plans, studies, and
reports throughout the plan process to support hazard profiling; risk and vulnerability assessment; review and
evaluation of mitigation capabilities; and the identification, development, and prioritization of county and local
mitigation strategies.

The asset and inventory data used for the risk and vulnerability assessments is presented in the County Profile
(Section 3). Details of the source of this data, along with technical information on how the data was used to
develop the risk and vulnerability assessment, is presented in the Risk Assessment, specifically in Section 4.1
Methodology and Tools, as well as throughout the hazard profiles in Section 4.3 (Hazard Profiles). Further, the
source of technical data and information used may be found within the References section.

Plans, reports, and other technical information were identified and provided directly by the Planning Team, and
numerous stakeholders involved in the planning effort, as well as through independent research by the planning
consultant. The Planning Team was tasked with updating the inventory of their Planning and Regulatory
capabilities in Section 9 (Annexes) and providing relevant planning and regulatory documents, as applicable.
Relevant documents, including plans, reports, and ordinances were reviewed to identify the following:

o Existing local and regional capabilities.

o Needs and opportunities to develop or enhance capabilities, which may be identified within the
mitigation strategies.

o Mitigation-related goals or objectives considered in the review and update of the overall Goals and
Objectives in Section 6 (Mitigation Strategy).

o Proposed, in-progress, or potential mitigation projects, actions, and initiatives to be incorporated into

the updated County and local mitigation strategies.

The following local regulations, codes, ordinances, and plans were reviewed during this process to develop
mitigation planning goals, objectives, and strategies that are consistent across local and regional planning and
regulatory mechanisms to accomplish complementary and mutually supportive strategies:

. Master/Comprehensive Plans
. Building Codes
. Zoning and Subdivision Ordinances

. NFIP Flood Damage Prevention Ordinances
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o Site Plan Requirements

. Stormwater Management Plans

o Emergency Management and Response Plans

. Land Use and Open Space Plans

. Capital Plans

. State of Texas Hazard Mitigation Plan (2018)

o San Saba County Hazard Mitigation Plan Update (2016)
. Llano County Hazard Mitigation Plan Update (2016)

2.6 Integration With Existing Planning Mechanisms and Programs

Effective mitigation is achieved when hazard awareness and risk management approaches and strategies become
an integral part of public activities and decision-making. Within the Planning Area there are many existing plans
and programs that support hazard risk management, and thusiit is critical that this hazard mitigation plan integrate
and coordinate with, and complement, those mechanisms.

Section 5 (Capability Assessment) provides a summary and description of the existing plans, programs, and
regulatory mechanisms at all levels of government (federal, state, county, and local) that support hazard
mitigation within the Planning Area. Within each annex in Section 9, the Counties, Cities, and entities identified
how they integrate hazard risk management into their existing planning, regulatory, and
operational/administrative framework (integration capabilities) and how they intend to promote this integration
(integration actions). In addition, as noted above, a summary of the plan reviews indicating relevant goals and
mitigation actions is provided in Appendix E. This information provided input to identify integration of mitigation
concepts into the operations of the Planning Area.

A further summary of these continued efforts to develop and promote a comprehensive and holistic approach to
hazard risk management and mitigation is presented in Section 7 (Plan Maintenance).

2.7 Continued Public Involvement

The Counties of Llano and San Saba are committed to the continued involvement of the public in the hazard
mitigation process. This HMAP update will be made available for review on the HMAP public website. Each
jurisdiction’s elected official shall be responsible for receiving, tracking, and filing public comments regarding this
HMAP update. Further details regarding continued public involvement are provided in Section 7 (Plan
Maintenance).

A notice regarding annual updates of the plan and the location of plan copies will be publicized annually after the
annual plan evaluation meeting (refer to Section 7 — Plan Maintenance) and posted on the public website at
https://www.llanocountytxhmp.com/.

The public will have an opportunity to comment on the HMAP update as a part of the annual mitigation planning
evaluation process and the next five-year mitigation plan update. The HMP Coordinator (Llano County Grants

Administrator) is responsible for coordinating the plan evaluation portion of the meeting, soliciting feedback,
collecting and reviewing the comments, and ensuring their incorporation in the 5-year plan update as appropriate;
however, members of the Planning Team will assist the HMP Coordinator. Additional meetings may also be held
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as deemed necessary. The purpose of these meetings would be to provide the public an opportunity to express
concerns, opinions, and ideas about the HMP.

After completion of this HMAP update, implementation and ongoing maintenance will continue to be a function
of the Planning Team. The Planning Team will review the plan and accept public comment as part of an annual
review and as part of five-year mitigation plan updates.

A notice regarding annual updates of the plan will be publicized annually after the HMP Committee’s annual
evaluation and posted on the public web site.

Llano County has identified the following as the ongoing HMAP Coordinator (see Section 7), and is responsible for
receiving, tracking, and filing public comments regarding this HMP update. Title and mailing address are:

Title Mailing Address

Emergency Management Coordinator 100 W Sandstone St, Ste 200A, Llano, Texas 78643
Administrator 801 Ford Street, Llano, Texas 78643
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Section 3 County Profile

3.1 General Information

| 3.1.1 Llano County

The word “llano” means “plain” in Spanish. The City of Llano was founded in 1855 on the Llano River and Llano
County was established in 1856. Much of the following section was summarized from the Handbook of Texas
Online (Speck 2010).

The first settlers of the area were the Tonkawa Indians. European explorers arrived in the region in approximately
1535. Spanish explorer Alvar Nunez Cabeza de Vaca led an expedition to explore the region. The Tonkawa Indians
were displaced by the Apache Indians and in turn the Apache were displaced by the Comanche Indians. Settlers
did not arrive in this area until the mid-1800s; before this time, the area was known as the West Texas Frontier-
Indian Territory. The first European settlers arrived in 1845 after a treaty with the Comanche Indians, which
allowed for settlement. The last battle between the settlers and the Comanche Indians occurred in 1873. Once
the threat of Indian attacks passed, the area attracted ranchers, shops, and industrial work.

Through the 1870s, the local town (which later became the City of Llano) acted as a frontier trading center, with
a handful of log buildings that housed business establishments, a post office, and a few homes. During the 1880s,
a number of new enterprises serving the County’s farmers and ranchers were established. In 1892, a fire destroyed
the County Courthouse. The present courthouse was completed and occupied in 1893 and is listed in the National
Register of Historic Places. Other historic buildings in Llano County include Badu Building, Red Top Jail, and
Southern Hotel.

Iron deposits discovered at Iron Mountain, in the northwest portion of the County, attracted capital from Dallas
and from northern states. Llano County experienced a boom between 1886 and 1893. The boom period faded
because the County’s mineral resources didn’t exist in commercially exploitable concentrations. Farming,
ranching, and the granite industry remained the foundations of the economy in the 20th century.

3.1.2 San Saba County

San Saba County was organized from Bexar County in 1856 and the majority of this section was summarized from
the Handbook of Texas Online (Greene 1995). The County was named for the San Saba River. The Tonkawa,
Apache, Caddoan, and Comanche Indian tribes inhabited the area at different times. Comanche and Lipan Apaches
continued to live in the San Saba County area into the eighteenth and nineteenth centuries, often coming into
conflict with Spanish missionaries, United States military forces, and Anglo-American settlers. The original surveys
of present San Saba County indicate that the first land grants of a league each along the San Saba River were given
to Spanish grantees. The earliest known record of Anglo-Americans in San Saba County was in December 1828

with a group from Austin's colony. A part of the County was included in one of the grants ceded to Stephen F.
Austin under the Mexican empresario system. Early permanent settlers settled at Wallace, Richland, and Cherokee
Creeks in the fall of 1854. The present site of the City of San Saba was selected for the County seat. Chappel,
settled during the 1850s, was San Saba County's first town. During the Civil War, the citizens of San Saba County
supported the Confederacy.
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The years between 1860 and 1920 marked a period of growth for San Saba County. During the 1880s, lawlessness
became a problem, and the County experienced a period of "mob rule." In response, citizens formed an anti-mob
organization. However, factions developed within the organization, and by 1896, the competing groups were
conducting what amounted to open warfare. After a number of men were killed, the Texas Rangers were
dispatched to the area, and order was eventually restored. By 1920, the population was 10,045. During this period,
agriculture in San Saba County flourished. The number of farms, cattle, and sheep grew. Wheat and oats originally
emerged as primary crops and peaches were produced in significant numbers after 1900. Pecans, already in
natural abundance, also emerged as an important crop, largely because of the work of Edmund E. Riesen. Riesen
is credited for laying the groundwork for the pecan industry that led San Saba County to proclaim itself Pecan
Capital of the World (San Saba County 2013).

Difficult agricultural conditions in the 1920s, followed by the Great Depression, affected farming in the County.
Although the number of farms increased, the overall value decreased, when half of the County farms were worked
by tenants. The record-breaking flood of the San Saba River in July 1938 caused destruction throughout the
County. A prolonged drought from 1953 to 1956 did extensive harm to the agricultural economy. Between 1950
and 1959 the number of farms decreased to only 784.

The first newspaper in West Texas was the San Saba County News, which was founded on January 1, 1873. The
paper continued operating into the twentieth century, and in 1960 it merged with the San Saba Star. It was still
being published as the San Saba News and Star into the late 1980s.

In 1886, the Santa Fe Railroad completed a line that came within 21 miles of the Town of San Saba, but it was 25
years before railroad officials were convinced that San Saba's level of agricultural production merited the
extension of the line to the County seat. Not until 1911 was the Lometa-Eden branch of the Santa Fe build across
the County. The County's progress in the area of highway construction was equally slow; it was the last county in
Texas to have its roads paved. In 1982, San Saba had one railroad branch line used for freight; 755 miles of public
roads; and one airport, the San Saba County Municipal Airport.

The economy of San Saba County became more diversified in the late 1980s. The manufacturing base remained
small, constituting only seven percent of the business sector. Sixteen percent of the labor force was employed in
wholesale and retail trade, and almost twenty-five percent in agribusiness, forestry, fishing, or mining. The
industries with the most employment were agribusiness, stone quarrying, and tourism. Tourism showed the
highest rate of growth. The County has a variety of recreational opportunities and is a popular deer hunting area
(JSW & Associates, Halff Associates, Tetra Tech 2016).

3.2 Major Past Hazard Events

Presidential disaster declarations are issued for hazard events that cause more damage than state and local
governments can handle without assistance from the federal government. No specific dollar loss threshold has
been established for these declarations. A presidential disaster declaration puts operationalizes federal recovery
programs to assist disaster victims, businesses, and public entities. Programs can be matched by state programs.
Review of presidential disaster declarations helps establish the probability of reoccurrence for each hazard and
identify targets for risk reduction. Table 3-1 shows FEMA disaster declarations that have included Llano County
between 2001 and February 2021. Table 3-2 shows FEMA disaster declarations that have included San Saba
County between 2001 and February 2021.
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Review of these events helps identify targets for risk reduction and ways to increase a community’s capability to
avoid large-scale events in the future. Still, many natural hazard events do not trigger federal disaster declaration
protocol but have significant impacts on their communities. These events are also important to consider in
establishing recurrence intervals for hazards of concern. More detailed event tables can be found in the individual
hazard profile sections.

Disaster
Number

Table 3-1. History of Hazard Events in Llano County, Texas

Declaration
Date

Event Date

Incident Type

County
Included

February 19, February 11, 2021- Severe Winter .
DR-4586-TX 2021 February 21, 2021 Storm Yes Texas Severe Winter Storm
February 14, February 11, 2021- Severe Winter .
EM-3554-TX 2021 February 21, 2021 Storm Yes Texas Severe Winter Storm
DR-4485-TX March 25, fanuary 20, 2020 - Pandemic Yes | COVID-19 Pandemic
2020 Continuing
EM-3458-TX March 13, January 20, 2020 - Pandemic Yes | COVID-19 Pandemic
2020 Continuing
February 25, | September 10, 2018 — Texas Severe Storms and
DR-4416-TX 2019 November 2, 2018 o) Yes Flooding
March 14, March 14, 2008 — g S
EM-3284-TX 2008 September 1, 2008 Wildfire Yes Texas Wildfires
June 16, 2007 — Texas Severe Storms
DR-1709-TX J 29, 2007 ! S Weath Y !
une 23, August 3, 2007 evere Weather es Tornadoes, and Flooding
January 11, November 27, 2005 — - Texas Extreme Wildfire
DR-1624-TX 2006 May 14, 2006 Wildfire Yes Threat
September September 23, 2005 — . . .
DR-1606-TX 24, 2005 October 14, 2005 Hurricane Yes Texas Hurricane Rita
September September 20, 2005 — . . .
EM-3261-TX 21, 2005 October 14, 2005 Hurricane Yes Texas Hurricane Rita
September 2, August 29, 2005 — . . .
EM-3216-TX 2005 October 1, 2005 Hurricane Yes Texas Hurricane Katrina
September 1, August 1, 1999 - e .
EM-3142-TX 1999 December 10, 1999 Wildfire Yes Texas Extreme Fire Hazards
August 26, August 22, 1998 - . Texas  Tropical  Storm
DR-1235-TX 1998 August 31, 1998 Hurricane Yes Charley
June 21, 1997 - July Texas Severe
DR-1179-TX July 7, 1997 15, 1997 Severe Weather Yes Storms/flooding
September August 30, 1993 - e .
EM-3113-TX 10, 1993 November 15, 1993 Wildfire Yes Texas Extreme Fire Hazard
DR-930-TX | Dec26,1991 | De€20/1991-Janld 1o o Weather Yes | rexas  Severe  Storm,
1992 Thunderstorms
Source: FEMA 2022

Disaster

Number

Table 3-2. History of Hazard Events in San Saba County, Texas

Declaration
Date

Event Date

Incident Type ‘

County
Included

DR-4586-TX

February 19,
2021

February 11, 2021-
February 21, 2021

Severe Winter
Storm

Yes

Texas Severe Winter Storm
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Event Date

Incident Type

Included

‘ County

February 14, February 11, 2021- Severe Winter .
EM-3554-TX 2021 February 21, 2021 Storm Yes Texas Severe Winter Storm
DR-4485-TX March 25, January ?O, .2020 - Pandemic Yes COVID-19 Pandemic
2020 Continuing
EM-3458-TX March 13, January 20, 2020 - Pandemic Yes COVID-19 Pandemic
2020 Continuing
February 25, September 10, 2018 — Texas Severe Storms and
DR-4416-TX 2019 November 2, 2018 Flood Yes Flooding
DR-1999-TX | July1,2011 | APril6, 2011 - August Wildfire Yes Texas Wildfires
29,2011
March 14, March 14, 2008 — S e
EM-3284-TX 2008 September 1, 2008 Wildfire Yes Texas Wildfires
June 16, 2007 — Texas Severe  Storms,
DR-1709-TX June 29, 2007 August 3, 2007 Severe Weather Yes Tornadoes, and Flooding
January 11, November 27, 2005 — e Texas Extreme Wildfire
DR-1624-TX 2006 May 14, 2006 Wildfire Yes Threat
September September 23, 2005 — . . .
DR-1606-TX 24, 2005 October 14, 2005 Hurricane Yes Texas Hurricane Rita
September September 20, 2005 - . . .
EM-3261-TX 21, 2005 October 14, 2005 Hurricane Yes Texas Hurricane Rita
September 2, August 29, 2005 — . . .
EM-3216-TX 2005 October 1, 2005 Hurricane Yes Texas Hurricane Katrina
June 29, 2022 — July Texas Severe Storms and
DR-1425-TX July 4, 2002 31,2022 Severe Weather Yes el
September 1, August 1, 1999 - e .
EM-3142-TX 1999 December 10, 1999 Wildfire Yes Texas Extreme Fire Hazards
August 26, August 22, 1998 - Texas  Tropical Storm
DR-1239-TX 1998 August 31, 1998 Severe Weather Yes Charley
June 21, 1997 - July Texas Severe
DR-1179-TX July 7, 1997 15, 1997 Flood Yes Storms/Flooding
February 23, February 23, 1996 - e .
EM-3117-TX 1996 September 19, 1996 Wildfire Yes Texas Fire Emergency
September August 30, 1993 - .
EM-3113-TX 10, 1993 November 15, 1993 Drought Yes Texas Extreme Fire Hazard
Source:  FEMA 2022

3.3 Physical Setting

This section presents the physical setting of the County, including land use/land cover, location, climate,
hydrography and hydrology, topography, and geology.

3.3.1 Location

Llano County

Llano County covers approximately 966 square miles and is located in central Texas. The County was named for
the Llano River, which crosses through the center of the County. The Llano River and the Colorado River (which
flows along the eastern border of the County) contribute to Lake Buchanan, Inks Lake, and Lake Lyndon B. Johnson,
which are all partially located within the County.
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The City of Llano is the largest city and holds the County seat for Llano County. Other incorporated communities
include Bluffton, Buchanan Dam, Castell, Click, Horseshoe Bay, Kingsland, Sunrise Beach Village, Tow, and Valley
Spring. As of the 2020 US Census, Llano County had a population of 21,243, a 10.1-percent increase from the 2010
population (U.S. Census Bureau 2020). The County has one hospital, Mid Coast Central Medical Center , located
in the City of Llano.

Llano County is primarily rural and undeveloped with land dedicated to ranching. Most of its economy comes from
tourism, ranch trading centers, and vineyards. Llano County is a leading deer-hunting county in Texas, which
results in most of the County’s tourism. Other tourist attractions include Enchanted Rock, the Bluebonnet Festival,
and the Hill County Wine Trail. The County is also a popular place for retirement (Llano County HMAP 2016).

San Saba County

San Saba County covers 1,138 square miles of which all is land except for 3 square miles of water. It is located on
the Edwards Plateau in the central part of Texas. The San Saba River bisects the County from southwest to
northeast and joins the Colorado River on the eastern border. The San Saba River is a typical Hill Country river
consisting of clear water that flows through limestone bluffs and hills. Primary streams include Richland, Wallace,
Simpson, Rough, Wilbarger, Brady, and Cherokee Creeks. The City of San Saba is the largest city and holds the
County seat for San Saba County. As of the 2010 U.S. Census, San Saba County had a population of 6,131. The
County does not have any hospitals.

The major livestock are beef cattle, sheep, and goats. Many ranchers lease their ranches for deer hunting. The
main crops are grain sorghum, small grains, and improved pasture. Pecans are produced in native groves mostly
along the Colorado and San Saba Rivers. Soil and water are important natural resources in the County. Most people
earn their living from the land and the Colorado and San Saba Rivers provide water for livestock and irrigation.

Limestone, sand, and gravel are other natural resources in the County. Limestone is used as building material and
some is crushed for roadbed material (JSW & Associates, Halff Associates, Tetra Tech 2016).

3.3.2 Topography and Geology

Llano County

Texas is broadly divided into four regions by physical geography features such as landforms, climate, and
vegetation. Llano County lies entirely in the Llano Basin which is located near the center of Texas. It forms an egg-
shaped area south of the North Central Plains and east of the Balcones Escarpment. The terrain can be described
as rolling and hilly. The Llano Basin is made up of granite, an extremely hard rock that is formed when molten rock
cools slowly under the earth’s surface.

Llano County has an incredibly unique geology. Llanite is a rare type of brown rhyolite porphyry with sky blue
quartz crystals and rusty-pink microcline feldspar that is found only in Llano County. There are five primary types
of bedrock within the County. They are granite, gneiss, schist, limestone, and sandstone. The age of the bedrock
ranges from Precambrian (1.3 billion years old) to Ordovician (425 million years old). Llano County has several
granite quarries; vermiculite and marble are also mined. The pink granite used to build the State of Texas Capitol
building in Austin came from the Llano Basin. Enchanted Rock, a designated state natural area and popular tourist
destination, is located in southern Llano County (LIlano County HMAP, 2016).
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The soils of Llano County range from sandy-to-sandy loam. The elevation of this subregion ranges between 800
and 2,000 feet above sea level. Precipitation averages about 28 inches per year, and the growing season lasts
about 230 days. The vegetation is made up of mesquite, live oak, and post oak trees, and short grasses. Pecan and
oak trees often grow in low areas and along streams. Llano County is within the Llano and Buchanan-Lyndon
watersheds and the County is bisected from west to east by the Llano River. The other significant river is the
Colorado River. Figure 67 shows the Texas natural regions with Llano County highlighted (Llano County HMAP,
2016).

San Saba County

Texas is broadly divided into four regions by physical geography features such as landforms, climate, and
vegetation. San Saba County is in central Texas. The County is roughly triangular. In most areas, the topography is
undulating to hilly and generally slopes to the southeast. The elevation ranges from 1,100 to 1,800 feet above sea
level (JSW & Associates, Halff Associates, Tetra Tech 2016). It lies in three major land resource areas. The majority
of the County is within the Edwards Plateau, with remaining portions in the North Central Plains and a sliver in the
Texas Central Basin.

The soils in much of the Southern part of San Saba County are within the Edwards Plateau, which formed on mesas
and plateaus of erosion-resistant limestone containing canyons, limestone ridges and hills, and gently sloping
valley floors. The Tarrant, Lozier, Ector, Langtry, Brackett, Eckrant, and Real soils are shallow to limestone and
differ in texture, mineralogy, and organic matter content.

The North Central Plains soils of San Saba County, located in the Northern half of the County, formed on a
dissected plateau with narrow, steep-sided valleys carved by generally southeastward flowing streams. The
sedimentary rocks that make up the region are of the Pennsylvanian age and include sandstone, siltstone, or
claystone, which occur on gently sloping to steep, broad ridges and plains.

The small portion of Southwestern San Saba County which exists in the Texas Central Basin has soils that formed
on an erosional surface of outcropping Precambrian igneous and metamorphic rocks and sedimentary rocks of
Cambrian and Cretaceous age. The landscape is dominated by hills of granite, gneiss, and schist that are incised
by southeastward-flowing rivers. Shallow Keese soils formed over granite and gneiss on gently sloping to steep
hillslopes. Moderately deep Ligon soils formed in schist and gneiss on gently sloping, broad, convex ridges (USDA,
NRCS 2008).

3.3.3 Hydrography and Hydrology

Llano County

The dominant water body in Llano County is the Colorado River which forms the County’s eastern border and
flows north to south. Lake Buchanan, Inks Lake, and Lake Lyndon B. Johnson are found along the river. Numerous
creeks and rivers flow into the Colorado River, generally flowing west to east. Llano County is comprised of three
HUC-8 sub-basins:

e The Austin Travis-Lakes drains 1240.8 square miles. The primary flooding source is the Colorado River.

e The Buchanan-Lyndon B. Johnson Lakes drains 1270.0 square miles. The primary flooding source is the
Colorado River.

e The Llano basin drains 2,613.4 square miles. The primary flooding source is the Llano River (FEMA 2021).
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San Saba County

The dominant water body in San Saba County is the Colorado River which forms the County’s northeastern border
and flows northwest to southeast. The San Saba watershed is the dominant watershed in the County, draining the
center of the County to the southwestern border of the County (SNOFLO 2022).

3.3.4 Climate

Llano County

Llano County has a humid, subtropical climate, with hot summer days and generally mild winters. Temperatures
range from 84°F in the summer to 46°F in the winter. The Southern Regional Climate Center reports data from the
City of Llano weather station in Llano County.

Precipitation is highest during June, July, and August. The average annual precipitation is 26.79 inches. Severe
thunderstorms occur mostly in the spring. Llano County received 6,221 cloud-to-ground lightning strikes and
34,843 cloud-to-cloud lightning strikes in 2019 (Earth Networks 2020).

San Saba County

San Saba County is hot in summer but cool in winter when an occasional surge of cold air causes a sharp drop in
otherwise mild temperatures. Average temperatures range from 95.8 degrees Fahrenheit (°F) in the summer to
33.9°Fin the winter. The Western Regional Climate Center reports data from the City of San Saba weather station
in San Saba County.

Rainfall is uniformly distributed throughout the year, reaching a slight peak in spring. Snowfalls are infrequent.
Precipitation is highest in May. The average annual precipitation is 26.92 inches. Severe thunderstorms occur
mostly in the spring (Western Regional Climate Center 2022). According to the Earth Network’s 2020 US Lightning
Report, Texas is the state with the most lightning in 2020. Texas also led the United States in 2020 for the total
number of lightning pulses (63,683,799), which includes cloud-to-cloud and cloud-to-ground lightning pulses, and
total thunder days (278) (Earth Networks 2020). San Saba County received 7,589 cloud-to-ground lightning strikes
and 37,592 cloud-to-cloud lightning strikes in 2019 (Earth Networks 2020).

3.3.5 Land Use and Land Cover

Llano County
Llano County land use is dominated by rangeland (80.9-percent), followed by forest (12.7-percent). 3.0-percent
of the County is developed.

Table 3-3. Land Use Breakdowns for Llano County

2019 Data
Land Use Category TR Percent of

County
Agriculture 2,688 0.4%
Barren 178 0.0%
Forest 77,282 12.7%
Rangeland 494,124 80.9%
Urban 18,131 3.0%
Water 18,014 2.9%
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2019 Data
Land Use Category PEEE Percent of
County
Wetland 251 0.0%
Llano County (Total) 610,669 100.0%

Source: NLCD 2019

San Saba County
San Saba County land use is dominated by rangeland (69.4-percent), followed by forest (22.4-percent). 2.1-percent
of the County is developed.

Table 3-4. Land Use Breakdowns for San Saba County

A - ofa

Agriculture 42,035 5.8%
Barren 385 0.1%
Forest 161,854 22.2%
Rangeland 505,107 69.4%
Urban 15,507 2.1%
Water 2,783 0.4%
Wetland 386 0.1%
Llano County (Total) 728,056 100.0%

Source:  NLCD 2019




@ TETRA TECH Section 3| County Profile

Llano and San Saba County Hazard Mitigation Action Plan | 2023 Update

Figure 3-1. Land Use in Llano County, Texas and San Saba County, Texas
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3.4 Population and Demographics

Llano County

According to the 2020 Decennial Census, Llano County had a population of 21,243 people which represents an
increase from the 2010 U.S. Census population of 19,301 people. Table 3-5 presents the population statistics for
Llano County based on the 2020 U.S. Census data.

Table 3-5. Recent Population by Jurisdiction in Llano County

Llano Population (2020 Decennial)
Jurisdiction Percent of County Total
Horseshoe Bay (C) 4,257 20.0%
Sunrise Beach (C) 739 3.5%
Llano (C) 3,325 15.7%
Unincorporated Llano County 12,922 60.8%
Llano County (Total) 21,243 100.0%

Source: U.S. Census 2020
Notes: (C) = City

San Saba County

According to the 2020 Decennial Census, San Saba County had a population of 5,730 people which represents a
decrease from the 2010 U.S. Census population of 6,131 people. Table 3-6 presents the population statistics for
San Saba County based on the 2020 U.S. Census data.

Table 3-6. Recent Population by Jurisdiction in San Saba County

San Saba Population (2020 Decennial)
Jurisdiction Percent of County Total

Richland Springs (T) 244 4.3%

San Saba (C) 3,117 54.4%
Unincorporated San Saba County 2,369 41.3%
San Saba County (Total) 5,730 100.0%

Source: U.S. Census 2020
Notes: (C) = City

3.4.1 Population and Demographic Trends

This section discusses population trends to use as a basis for estimating future changes that could result from the
seasonal character of the population and significantly change the character of the area. Population trends can
provide a basis for making decisions on the type of mitigation approaches to consider and the locations in which
these approaches should be applied. This information can also be used to support planning decisions regarding
future development in vulnerable areas.

Llano County
According to the U.S. Census Bureau, the 2010 population for Llano County was 19,301 persons, which is a 13.2-
percent increase from the 2000 Census population of 17,044. Over the last 50 years, from 1970 to 2020, the
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County has seen notable population growth. The largest increase in absolute terms and in percentage was
between 1990 and 2000.

Table 3-7. Llano County Population Trends, 1970 to 2020

2020 21,243 1,942 10.1
2010 19,301 2,257 13.2
2000 17,044 5,360 46.2
1990 11,684 1,561 15.4
1980 10,123 3,144 45.0
1970 6,979 - -

Source: Texas Demographic Center n.d.

The Texas Demographic Center has produced population estimates for the region that were last updated in 2018
based on 2010 Census data. The estimates show a slight projected decline between 0.14 and 0.25 percent every
five years from 2025 to 2035, followed by a projected growth between 0.68 and 3.3 percent every five years from
2035 to 2050 (Texas Demographic Center n.d.).

San Saba County

According to the U.S. Census Bureau, the 2010 population for San Saba County was 6,131 persons, which is a 0.89-
percent decrease from the 2000 Census population of 6,186. Over the last 50 years, from 1970 to 2020, the
County has seen relatively stable population. In fact, the population in 1970 was 5,540 persons, only 190 persons
fewer than the 5,730 persons in San Saba County today — a 6.6-percent change in population.

Table 3-8. San Saba County Population Trends, 1970 to 2020

Population Change in Population ‘ Percent (%) Population Change
2020 5,730 401 -6.6
2010 6,131 55 -0.89
2000 6,186 808 15.02
1990 5,378 451 7.7
1980 5,829 289 5.2
1970 5,540 - -

Source: Texas Demographic Center n.d.

The Texas Demographic Center has produced population estimates for the region that were last updated in 2018
based on 2010 Census data. The estimates show projected decline between 1.51 and 4.3 percent every five years
from 2025 to 2050 (Texas Demographic Center n.d.).

3.4.2 Vulnerable Populations

DMA 2000 requires that HMPs consider socially vulnerable populations. These populations can be more
susceptible to hazard events, based on a number of factors including their physical and financial ability to react or

respond during a hazard and the location and construction quality of their housing. For the purposes of this study,
vulnerable populations shall include (1) the elderly (persons aged 65 and over) and (2) those living in low-income
households.
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It is noted that the Census data for household income provided in HAZUS includes two ranges ($0-10,000 and
$10,000-520,000/year) that were totaled to provide the “low-income” data used in this study. This does not
correspond exactly with the “poverty” thresholds established by the 2019 U.S. Census Bureau, which identifies
households with three adults and no children with an annual household income below $19,998 per year, or
households with two adults and one child with an annual household income below $17,622 per year as “low
income” for this region. This difference is not believed to be significant for the purposes of this planning effort.

Llano County

The 2020 American Community Survey data identified approximately 1,612 people in Llano County living below
the poverty line. This represents nearly 7.6 percent of the population. Though this is a decrease from 2,661 in
2012, the proportion of individuals in poverty has declined by 39.4-percent since 2012.
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Table 3-9. Llano County Vulnerable Population Statistics

Percent of
Jurisdiction
Total
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5

American Community 5-year Estimates 2020 Population
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Percent of
Jurisdiction
Total

Horseshoe Bay (C) 4,257 20.0% 2,221 52.2% 93 2.2% 0 0.0% 928 21.8% 156 3.7%
Sunrise Beach (C) 739 3.5% 383 51.8% 16 2.2% 0 0.0% 176 23.8% 30 4.1%
Llano (C) 3,325 15.7% 691 20.8% 314 9.4% 12 0.4% 719 21.6% 531 16.0%
Unincorporated Llano County 12,922 60.8% 4,680 36.2% 414 3.2% 56 0.4% 3,490 27.0% 895 6.9%
Llano County (Total) 21,243 100.0% 7,975 37.5% 837 3.9% 68 0.3% 5,313 25.0% 1,612 7.6%

Source: U.S. Census 2020
Notes: (C) = City

San Saba County

The 2020 American Community Survey data identified approximately 714 people in San Saba County living below the poverty line. This represents nearly
12.5 percent of the population and decrease from 1,032 persons in 2012; the proportion of individuals in poverty has declined by approximately 31-percent

since 2012.

Population (2020

Table 3-10. San Saba County Vulnerable Population Statistics

Decennial) American Community 5-year Estimates 2020 Population
Percent

of Percent of Percent of Non-English Percent of Percent of Percent of

San Saba County Jurisdiction Jurisdiction LU Jurisdiction Jurisdiction  Poverty Jurisdiction
Jurisdiction Total Over 65 Total Under 5 Total Households Total Disability Total Level Total
Richland Springs (T) 244 4.3% 62 0.0% 14 0.0% 0 0.0% 58 0.0% 41 0.0%
San Saba (C) 3,117 54.4% 588 18.9% 191 6.1% 86 2.8% 405 13.0% 510 16.4%
Unincorporated 2,369 41.3% 757 0.0% 107 0.0% 9 0.0% 519 0.0% 163 0.0%

San Saba County

San Saba County (Total) 5,730 100.0% 1,407 10.3% 312 3.3% 95 1.5% 982 7.1% 714 8.9%

Data Sources: Census 2020
Notes: (C) = City, (T) = Town
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Income
Llano County

The 2020 American Community Survey 5-Year Estimates provides that the median household income in Llano
County was $58,941. The U.S. Census Bureau identifies households with two adults and one child with an annual
household income below $17,622 per year as low income (U. S. Census 2021). The 2020 American Community
Survey 5-Year Estimates indicates that nearly 7.6 percent of persons are below the poverty level within the County.

San Saba County

The 2020 American Community Survey 5-Year Estimates provides that the median household income in San Saba
County was $45,169. The U.S. Census Bureau identifies households with two adults and one child with an annual
household income below $17,622 per year as low income (U. S. Census 2021). The 2020 American Community
Survey 5-Year Estimates indicates that nearly 12.5 percent of persons are below the poverty level within the
County.

Physically or Mentally Disabled
Llano County

According to the Centers for Disease Control, “A disability is any condition of the body or mind (impairment) that
makes it more difficult for the person with the condition to do certain activities (activity limitation) and interact
with the world around them (participation restrictions) (CDC 2020).” Cognitive impairments can increase the level
of difficulty that individuals might face during an emergency and reduce an individual’s capacity to receive,
process, and respond to emergency information or warnings. Individuals with a physical or sensory disability can
face issues of mobility, sight, hearing, or reliance on specialized medical equipment. According to the 2020
American Community Survey, 5,313 persons or 25 percent of residents in Llano County are living with a disability.

San Saba County

According to the Centers for Disease Control, “A disability is any condition of the body or mind (impairment) that
makes it more difficult for the person with the condition to do certain activities (activity limitation) and interact
with the world around them (participation restrictions) (CDC 2020).” Cognitive impairments can increase the level
of difficulty that individuals might face during an emergency and reduce an individual’s capacity to receive,
process, and respond to emergency information or warnings. Individuals with a physical or sensory disability can
face issues of mobility, sight, hearing, or reliance on specialized medical equipment. According to the 2020
American Community Survey, 982 persons or approximately 17 percent of residents in San Saba County are living
with a disability.

Non-English Speakers
Llano County

Individuals who are not fluent or working proficiency in English are vulnerable because they can have difficulty
with understanding information being conveyed to them. Cultural differences also can add complexity to how
information is being conveyed to populations with limited proficiency of English (CDC 2021). According to the 2020
American Community Survey, 6.6-percent of the County’s population over the age of 5 primarily speaks a language
other than English at home. Approximately, 1.5-percent of the population over the age of 5 speaks limited English.
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San Saba County

Individuals who are not fluent or working proficiency in English are vulnerable because they can have difficulty
with understanding information being conveyed to them. Cultural differences also can add complexity to how
information is being conveyed to populations with limited proficiency of English (CDC 2021). According to the 2020
American Community Survey, 20-percent of the County’s population over the age of 5 primarily speaks a language
other than English at home. Approximately, 7.2-percent of the population over the age of 5 speaks limited English.

3.4.3 General Building Stock

Llano County

For this Plan, the default general building stock in Hazus v5.1 was used to develop the general building stock
inventory for Llano and San Saba Counties at the aggregate level, incorporating 2010 Census data with 2018 RS
Means replacement cost values. For the purposes of this plan, there are approximately 13,604 structures
identified through Census data. These structures account for a replacement cost value of approximately $4.2
billion (structure and contents). Table 3-11 presents building and improvement values in the County.

Table 3-11. Number of Buildings and Improvement Value in Llano County

All Occupancies

Total Replacement Cost Value

Jurisdiction (Structure + Contents)
Horseshoe Bay (C) 2,174 $921,317,000
Sunrise Beach (C) 909 $345,382,000
Llano (C) 1,733 $564,332,000
Unincorporated Llano County 8,788 $2,408,418,000
Llano County (Total) 13,604 $4,239,449,000

Data Sources: Census 2010, Census 2020
Notes: (C) = City, (T) = Town, (V) = Village
*Disclaimer: Horseshoe Bay City statistics are based on both Llano County and Burnet County coverage. Results may be over or under estimated.

San Saba County

For this Plan, the default general building stock in Hazus v5.1 was used to develop the general building stock
inventory for Llano and San Saba Counties at the aggregate level, incorporating 2010 Census data with 2018 RS
Means replacement cost values. For the purposes of this plan, there are approximately 3,343 structures identified
through Census data. These structures account for a replacement cost value of approximately $957.5 million
(structure and contents). Table 3-12 presents building and improvement values in the County.

Table 3-12. Number of Buildings and Improvement Value in San Saba County

All Occup
0 Rep eme 0 e
O O O e O e
Richland Springs (T) 213 $66,306,000
San Saba (C) 1,311 $410,811,000
Unincorporated San Saba County 1,819 $480,386,000
San Saba County (Total) 3,343 $957,503,000

Data Sources: Census 2010, Census 2020
Notes: (C) = City, (T) = Town, (V) = Village
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This Hazard Mitigation Plan provides a general overview of population, land use, and types of development
occurring within the study areas. An understanding of these development trends can assist in planning for further
development and ensuring that appropriate mitigation, planning, and preparedness measures are in place to
protect human health and community infrastructure.

3.4.4 Land Use Trends

Llano County

While Llano County does not have a comprehensive plan to cite land use trends, patterns emerge from the
statistics in this plan and the previous HMAP. Overall, the percentage of developed land has remained roughly the
same since the previous HMP. While the number of farms has increased significantly, the workforce in the County
is predominantly in the accommodation and food services sectors. The aging population is also a trend that may
impact land use in the County.

Economy

The U.S. Census Bureau’s Economic Census provides an annual series of sub-national economic data by industry
covering the majority of the country’s economic activity. According to the 2020 Llano County Economic Census,
the retail trade sector has the largest number of establishments, while the accommodation and food services
sector has the largest number of employees. The accommodation and food services sector comprises the highest
payroll.

Table 3-13. 2017 Economic Census for Llano County, Texas

Sector Number of Number of Annual payroll
Establishments employees (51,000)
Utilities D 20-99 D
Manufacturing 16 63 3,720
Wholesale trade 13 217 10,217
Retail trade 67 597 14,876
Transportation and warehousing 5 21 789
Information 7 16 482
Finance and insurance 30 165 7,744
Real estate and rental and leasing 22 62 1,712
Professional, scientific, and technical services 39 147 6,042
Professional, scientific, and technical services 39 147 6,042
(establishments subject to federal income tax)
Administrative and support and waste management and 22 101 3,357
remediation services
Educational services D 0-19 D
Educational services (establishments subject to federal D 0-19 D
income tax)
Educational services (establishments exempt from federal - - -
income tax)
Health care and social assistance 49 624 21,154
Health care and social assistance (establishments subject to 37 392 11,101
federal income tax)
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Sector

Number of Number of Annual payroll
Establishments employees (51,000)

Health care and social assistance (establishments exempt 12 232 10,053
from federal income tax)

Arts, entertainment, and recreation 6 41 1,184
Arts, entertainment, and recreation (establishments subject D 20-99 D
to federal income tax)

Arts, entertainment, and recreation (establishments exempt - - -
from federal income tax)

Accommodation and food services 48 1,145 28,069
Other services (except public administration) 25 84 2,234
Other services (except public administration) 18 70 1,845
(establishments subject to federal income tax)

Other services (except public administration) 7 14 389
(establishments exempt from federal income tax)

Total (does not include withheld data or range of numbers) 462 4,138 131,010

Source: U.S. Census, Economic Census 2017
D = Withheld to avoid disclosing data for individual companies; data are included in higher level totals.

Agriculture

Farmland plays a smaller role in Llano County than it does in many other counties in Texas, ranking 205™ in market
value of agricultural products sold out of 254 counties. The US Department of Agriculture produces a Census of
Agriculture that tracks agricultural data on the County level. In Llano County, the number of farms has increased
by 13-percent since 2012, while the acreage of farms has decreased only 1-percent during the same time to just
over 523,000 acres of land for farming. Cattle, calves, hay, grains, sheep, goats, and layers make up the main sales
for farms in the County. Llano County’s agriculture products generate more than $15.7 million in sales each year,
but farms operate at a net loss (USDA 2017).

Corridors and Gateways

The majority of corridors in Llano County are State Highways, including State Highways 16, 29, 71, and 261; other
main roads include “Farm-to-Market” or “Ranch-to-Market” roads RM-152, RM-2241, and RM-2323, which are
State or County roads that connect rural or agricultural areas to nearby market towns. State Highway 16 is a North-
South corridor which is located through the center of Llano County; this State Highway extends from the Texas-
Mexico border, through Llano City, and up to Wichita Falls. State Highway 29 is another Texas DoT maintained
highway that extends West-to-East from Menard County, through Llano City, and to Circleville in Williamson
County. State Highway 71, an East-West highway, spans 253 miles, entering Llano County near Field Creek and
exiting to the Southeast, just below Horseshoe Bay. State Highway 261 borders Lake Buchanan in Llano County,
beginning at the bend just after Bluffton and continuing around the lake until merging with State Highway 29 at
Buchanan Dam. RM-152 is a Ranch-to-Market road, running from Llano City in the East until it intersects US
Highway 87 to the West in Mason County. RM-2241, a Ranch-to-Market road, begins just outside of Llano City off
of State Highway 29. RM-2241 continues Northwest through Lone Grove and Bluffton up to Tow. RM-2323, also
a Ranch-to-Market road, begins South of Llano City off of State Highway 16, and continues Southwest into Gillespie
County until it intersects with US Highway 87.
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San Saba County

While San Saba County does not have a comprehensive plan to cite land use trends, patterns emerge from the
statistics in this plan. Land use has remained fairly consistent when comparing 2019 data to the previous HMAP.
While the amount of agricultural land has increased slightly, the workforce in the County is predominantly in the
retail, accommodations and food services, and healthcare sectors. The aging population is also a trend that may
impact land use in the County.

Economy

The U.S. Census Bureau’s Economic Census provides an annual series of sub-national economic data by industry
covering the majority of the country’s economic activity. According to the 2017 San Saba County Economic Census,
the retail sector has the largest number of establishments, while the accommodation and food services sector has
the largest number of employees. The healthcare and social assistance industry comprises the highest payroll.

Table 3-14. 2017 Economic Census for San Saba County, Texas

Number of Number of Annual payroll
Establishments employees ($1,000)

Utilities - - -

Manufacturing 9 41 1,864
Wholesale trade 8 46 2,109
Retail trade 32 158 3,476
Transportation and warehousing 11 36 1,526
Information - - -

Finance and insurance 5 27 1,277

Real estate and rental and leasing - - -

Professional, scientific, and technical services 11 32 978
Professional, scientific, and technical services 11 32 978
(establishments subject to federal income tax)

Administrative and support and waste management and 3 12 348

remediation services
Educational services - - R

Educational services (establishments subject to federal - - -

income tax)

Educational services (establishments exempt from federal - - -
income tax)

Health care and social assistance 12 126 4,123
Health care and social assistance (establishments subject to 6 20-99 D
federal income tax)

Health care and social assistance (establishments exempt 6 20-99 D

from federal income tax)
Arts, entertainment, and recreation - - -

Arts, entertainment, and recreation (establishments subject - - -
to federal income tax)
Arts, entertainment, and recreation (establishments exempt - - -
from federal income tax)
Accommodation and food services D 100-249 D
Other services (except public administration) D 20-99 D
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Sector

‘ Number of ‘ Number of ‘ Annual payroll
Establishments employees (51,000)
Other services (except public administration) 7 19 451
(establishments subject to federal income tax)
Other services (except public administration) - - -
(establishments exempt from federal income tax)
Total (does not include withheld data or range of numbers) 121 529 17,130

Source: U.S. Census, Economic Census 2017
D = Withheld to avoid disclosing data for individual companies; data are included in higher level totals.

Agriculture

San Saba County farming contribution is fairly average compared to other counties in Texas with the County
ranking 146" out of 254 counties in market value of agricultural products sold. The US Department of Agriculture
produces a Census of Agriculture that tracks agricultural data on the County level. In San Saba County, the number
of farms has increased by 4-percent since 2012 but the acreage of farms has decreased 2-percent during the same
time to just over 660,000 acres of land for farming. Cattle, calves, sheep, goats, fruits, tree nuts, berries, grain,
oilseeds, dry beans, and dry peas make up the main sales for farms in the County. San Saba County’s agriculture
products generate more than $35.8 million in sales each year (USDA 2017).

Corridors and Gateways

The majority of corridors in San Saba County are “Farm-to-Market” or “Ranch-to-Market” roads, which are State
or County roads that connect rural or agricultural areas to nearby market towns. FM-500 is a Texas Department
of Transportation (DoT) maintained roadway that runs North-to-South from FM-45 just outside of Skeeterville to
San Saba City. RM-501 is another Texas DoT maintained highway that extends from State Highway 71 in Pontotoc,
Mason County to FM-850 near Bend, San Saba County. FM-45, a county road in the Northwest corner of the
County, connects Richland Springs, San Saba County from US-190 to US-377 in Brownwood, Brown County. State
Highway 16 is a North-South corridor which is located through the eastern portion of San Saba County; this State
Highway extends from the Texas-Mexico border, through San Saba City, and up to Wichita Falls. US-190 begins in
Louisiana and continues to Western Texas, passing directly through San Saba County.

3.4.5 Population Trends

Llano County

Llano County has grown significantly in recent years. Between 2010 and 2020 alone, the estimated population has
increased from 19,301 residents to 21,243 residents, a 10.1 percent increase. The County has grown steadily since
1970, adding between 10 and 16 percent to its population every decade, with a few years of larger percentages
of growth, such as 45 percent from 1970 to 1980 and 46.2 percent from 1990 to 2000. The County’s median age
increased from 32.5 years in 2000 to 38.7 years in 2020.

As the County has grown, it has also aged and change composition. In 2000, those 65+ years of age represented
the plurality of residents. As of 2020, those 65+ years of age represent the plurality. Whereas the population share
of those aged 5 to 19 years has remained relatively constant, the share of residents between the ages of 35 and
49 years has increased from 12.5 percent to 18 percent during the same time. The County has also diversified
racially and ethnically, with the share of Hispanic/Latino residents increasing by 6.2 percent from 2000 to 2020
(USA Facts 2022).
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San Saba County

San Saba County has had rotating increases and decreases in population throughout the years but has remained
mostly stagnant in its growth since 1970. The 1980 Census has the population estimate at 5,829, an increase of
5.2 percent, followed by a 7.7 percent decrease from 1980 to 1990. The year 2000 saw a Census estimated
population of 6,186, a 16.5 percent increase from 1990’s population estimate of 5,578. However, between 2010
and 2020, the estimated population decreased from 6,131 residents to 5,730 residents, a 6.6 percent decrease.
Despite these incremental changes, the overall population change from 1970 to 2020 is just 3.4 percent, or an
increase of about 190 persons. The County’s median age increased from 39.4 years in 2000 to 42.4 years in 2020.

As the County has grown, it has also aged and change composition. In 2000, those between the ages of 5 and 19
years old represented the plurality of residents. As of 2020, those 65+ years of age represent the plurality.
Whereas the population share of those between 0 to 4 and 50 to 64 have remained relatively constant, the share
of residents between the ages of 20 to 34 years has increased from 12.4 percent to 21.4 percent during the same
time. The County has also diversified racially and ethnically, with the share of Hispanic/Latino residents increasing
by 9.8 percent from 2000 to 2020 (USA Facts 2022).

3.4.6 Future Growth and Development

Llano County

The municipal Planning Partners have adopted plans that govern land use decision and policy making in their
jurisdictions. Decisions on land use will be governed by these programs. This plan will work together with these
programs to support wise land use in the future by providing vital information on the risk associated with natural
hazards in the planning area.

It is the goal that all municipal Planning Partners will incorporate this hazard mitigation plan update in their
comprehensive plans (if applicable) by reference. This will help ensure that future development trends can be
established with the benefits of the information on risk and vulnerability to natural hazards identified in this plan.
None of the Planning Partners has formally tracked the impacts of changes in development over the last five years
and how these changes in development were influenced by the risk associated with natural hazards in the County
or the communities. As part of this hazard mitigation plan update, Llano County and the Cities of Horseshoe Bay,
Llano, and Sunrise Beach Village are now equipped with the knowledge and the tools to track and implement
changes to the plan during their annual reviews and 5-year updates to reflect development changes. However, it
should be noted that the mitigation actions developed and prioritized through the mitigation action ranking
process reflect the current development conditions and applicable policies (JSW & Associates, Halff Associates,
Tetra Tech 2016).

San Saba County

The municipal Planning Partners have adopted plans that govern land use decision and policy making in their
jurisdictions. Decisions on land use will be governed by these programs. This plan will work together with these
programs to support wise land use in the future by providing vital information on the risk associated with natural
hazards in the planning area.

It is the goal that all municipal Planning Partners will incorporate this hazard mitigation plan update in their

comprehensive plans (if applicable) by reference. This will help ensure that future development trends can be
established with the benefits of the information on risk and vulnerability to natural hazards identified in this plan.
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San Saba County consists primarily of agricultural land, forest land, and grassland/prairie (JSW & Associates, Halff

Associates, Tetra Tech 2016).

3.5 Lifelines and Critical Facilities

Critical infrastructure and facilities are those that are
essential to the health and welfare of the population. These
facilities are especially important after any hazard event.
Critical facilities are those that maintain essential and
emergency functions and are typically defined to include
police and fire stations, schools, and emergency operations
centers. Critical infrastructure can include the roads and
bridges that provide ingress and egress and allow
emergency vehicles access to those in need and the utilities
that provide water, electricity, and communication services
to the community. Also included are Tier Il facilities
(hazardous materials) and rail yards; rail lines hold or carry
significant amounts of hazardous materials with a potential
to impact public health and welfare in a hazard event.

Beginning in 2017, FEMA developed a new construct to
increase effectiveness for disaster operations and position
response to catastrophic incidents. This construct, known as

Critical Facilities are those facilities considered
critical to the health and welfare of the population
and that are especially important following a hazard.
As defined for this HMP, critical facilities include
transportation systems, lifeline utility systems, high-
potential loss facilities, and hazardous material
facilities, and essential facilities

Essential facilities are a subset of critical facilities
that include those facilities that are important to
ensure a full recovery following the occurrence of a
hazard event. For the County risk assessments, this
category was defined to include police, fire, EMS,
schools/colleges, shelters, senior facilities, and
medical facilities.

Lifelines enable the continuous operation of critical
business and government functions and are
essential to human health and safety or economic
security.

“community lifelines”, represents the most fundamental
services in the community that, when stabilized, enable all other aspects of society. Following a disaster event,
intervention is required to stabilize community lifelines. Lifelines are divided into seven categories which include:

= Safety and Security

=  Food, Water, Shelter

=  Health and Medical

= Energy (Power and Fuel)
= Communications

=  Transportation

= Hazardous Materials

To facilitate consistency with the National Response Framework, FEMA Strategic Plan, and guidance for the
Building Resilient Infrastructure and Communities grant program, critical facilities in Llano and San Saba Counties
are discussed in terms of lifelines.

A comprehensive inventory of critical facilities and lifelines in Llano and San Saba Counties was developed from
various sources including input from the Steering Committee and Planning Partnership. The inventory of critical
facilities presented in this section represents the current state of this effort at the time of publication of the HMP
and was used for the risk assessment in Section 4 (Risk Assessment). Table 3-15 summarizes the number of critical
facilities, by category, in Llano County. Table 3-16 summarizes the number of community lifelines, by category, in
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Llano County. Table 3-17 summarizes the number of critical facilities, by category, in San Saba County. Table 3-18
summarizes the number of community lifelines, by category, in San Saba County.

Table 3-15. Critical Facilities in the Planning Area, Llano County

orseshoe Bz Bea or O
Airport 0 1 0 0 1
Airport Runway 0 1 0 0 1
Bridge (Highway) 0 11 2 146 159
Bridge (Railway) 0 1 0 15 16
Child Care Facility 0 2 0 4 6
Church 0 1 0 1 2
City Hall 0 1 1 1 3
Communication 0 3 0 2 5
Facility
Courthouse 0 0 0 1 1
Dam 0 2 0 10 12
DOT 0 0 0 1 1
Electric Power 0 0 0 1 1
Facility
Electric Substation 0 1 1 2 4
EOC 0 1 0 1 2
Fire Station 0 1 1 5 7
Gas Facility 0 9 0 14 23
Government 0 0 0 1 1
Facility
Grocery Store 0 5 0 3 8
Hazardous 0 1 0 6 7
Material Facility
Medical Care 0 9 0 5 14
Police Station 0 1 1 4 6
Potable Water 0 0 1 0 1
Facility
Potable Water 0 0 0 1 1
Treatment Plant
Primary Education 0 2 0 1 3
Facility
Secondary 0 2 0 0 2
Education Facility
Wastewater Lift 0 0 0 2 2
Station
Wastewater 0 0 0 4 4
Treatment Plant
Total 0 55 7 231 293

Source: Llano County GIS 2022, Hazus v5.1, Texas A&M 2022
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Table 3-16. Community Lifelines in the Planning Area, Llano County

City of City of Sunrise Unincorporated or
Facility Type Horseshoe Bay City of Llano Beach Other
Communication 0 4 0 2 6
Energy 0 10 1 17 28
Food, Water, 0 6 1 11 18
Shelter
Hazardous 0 1 0 6 7
Materials
Health and 0 9 0 5 14
Medical
Safety and Security 0 10 3 25 38
Transportation 0 13 2 161 176
Total 0 53 7 227 287

Source: Llano County GIS 2022, Hazus v5.1, Texas A&M 2022

Table 3-17. Critical Facilities in the Planning Area, San Saba County

Town of Richland Unincorporated or

Facility Type Springs City of San Saba Other
Airport 0 1 0 1
Bridge (Highway) 1 1 92 94
Bridge (Railway) 0 1 15 16
Communication Facility 0 2 0 2
EOC 0 1 0 1
Fire Station 1 1 2 4
Government Facility 1 0 1 2
Police Station 0 2 0 2
Primary Education 0 2 0 2
Facility
Secondary Education 1 1 2 4
Facility
Wastewater Treatment 1 0 1 2
Plant
Total 5 12 113 130

Source: Llano County GIS 2022, Hazus v5.1, Texas A&M 2022

Table 3-18. Community Lifelines in the Planning Area, San Saba County

Town of Richland Unincorporated or San Saba County
Facility Type Springs City of San Saba Other Total
Communication 0 2 0 2
Food, Water, Shelter 1 0 1 2
Safety and Security 3 7 5 15
Transportation 1 2 107 111
Total 5 11 113 130

Source: Llano County GIS 2022, Hazus v5.1, Texas A&M 2022
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| 3.5.1 Safety and Security

This section provides information on Safety and Security lifelines. Components of this lifeline category include law
enforcement/security, fire services, search and rescue services, government services, and community safety (e.g.,
dams). There are 36 safety and security lifelines in Llano County and 20 safety and security lifelines in San Saba
County. Figure 3-2 shows the location of these facilities.
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Figure 3-2. Safety and Security Lifelines in Llano County, Texas and San Saba County, Texas
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| 3.5.2 Food, Water, and Shelter Lifelines

Food, Water, and Shelter lifelines include facilities pertaining to food supply (distribution facilities, programs, and
supply chain), water supply (including both potable and wastewater systems), shelter (housing and hotels), and
agricultural facilities. Figure 3-3 shows the location of these facilities in the Planning Area.

3.5.3 Health and Medical Lifelines

Health and medical lifelines include medical care (e.g., hospitals, pharmacies, long-term care facilities), patient
movement (e.g., EMS), fatality management, public health, and medical supply chain. Figure 3-4 shows the
location of these facilities in the Planning Area.

| 3.5.4 Energy (Power and Fuel) Lifelines

The energy (power and fuel) lifeline includes facilities pertaining to the power grid and fuel supplies. Figure 3-5
shows the location of these facilities in the Planning Area.

| 3.5.5 Communication Lifelines

Communication lifelines include facilities pertaining to infrastructure, alerts/warnings/messages, 911 and
dispatch, responder communications, and finance. Figure 3-6 illustrates the communication facilities in the
Planning Area.

3.5.6 Transportation Lifelines

Transportation lifelines include facilities pertaining to highway/roadway, mass transit, railway, aviation, and
maritime. Major highways in the County include Interstate 45 and State Highways 3, 6, 87, and 146. Major
highways in the County include Interstate 190, State Highway 16, Farm-to-Market Roads FM-45, FM-500, and RM-
501, a Ranch-to-Market Road (San Saba Central Appraisal District n.d.). Figure 3-7 illustrates the transportation
lifelines in the Planning Area.

3.5.7 Hazardous Materials Lifelines

The hazardous material lifeline includes facilities pertaining to facilities containing hazardous materials and
HAZMAT/pollutants/containments. There are six hazardous material lifelines in Llano County and no Superfund
sites. Meanwhile in San Saba County, there are no hazardous materials lifelines or Superfund sites.

Llano County
HAZMAT Facilities

A Superfund site consists of land in the United States that has been contaminated by hazardous waste and
identified by the U.S. Environmental Protection Agency (EPA) as a candidate for cleanup because it poses a risk to
human health or the environment. These sites are placed on the National Priorities List (NPL), the list of national
priorities among the known releases or threatened releases of hazardous substances, pollutants, or contaminants
throughout the United States and its territories. The NPL is intended primarily to guide EPA in determining which
sites warrant further investigation.
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Abandoned hazardous waste sites placed on the federal NPL include those that EPA has determined present a
significant risk to human health or the environment, with the sites being eligible for remediation under the
Superfund Trust Fund Program. As of 2022, Llano County hosts no hazardous sites in the federal Superfund
Program that are listed as on the NPL (US EPA 2022).

San Saba County

A Superfund site consists of land in the United States that has been contaminated by hazardous waste and
identified by the U.S. Environmental Protection Agency (EPA) as a candidate for cleanup because it poses a risk to
human health or the environment. These sites are placed on the National Priorities List (NPL), the list of national
priorities among the known releases or threatened releases of hazardous substances, pollutants, or contaminants
throughout the United States and its territories. The NPL is intended primarily to guide EPA in determining which
sites warrant further investigation.

Abandoned hazardous waste sites placed on the federal NPL include those that EPA has determined present a
significant risk to human health or the environment, with the sites being eligible for remediation under the
Superfund Trust Fund Program. As of 2022, San Saba County hosts no hazardous sites in the federal Superfund
Program that are listed as on the NPL (US EPA 2022).
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Figure 3-3. Food, Water, and Shelter Lifelines in Llano County, Texas and San Saba County, Texas
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Figure 3-4. Health and Medical Lifelines in Llano County, Texas and San Saba County, Texas
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Figure 3-5. Energy Lifelines in Llano County, Texas and San Saba County, Texas
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Figure 3-6. Communications Lifelines in Llano County, Texas and San Saba County, Texas
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Figure 3-7. Transportation Lifelines in Llano County, Texas and San Saba County, Texas
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Section 4  Risk Assessment

4.1 Methodology and Tools

Risk assessment is the process of measuring the potential loss of life, personal injury, economic injury, and
property damage resulting from identified hazards. It allows emergency management personnel to establish early
response priorities by identifying potential hazards and vulnerable assets. The process focuses on the following
elements:

e Hazard identification—Use all available information to determine what types of hazards may affect a
jurisdiction, how often they can occur, and their potential severity.

e Exposure identification—Estimate the total number of people and properties in the jurisdiction that are
likely to experience a hazard event if it occurs.

e Vulnerability identification and loss estimation—Assess the impact of hazard events on the people,
property, environment, economy, and lands of the region, including estimates of the cost of potential
damage or cost that can be avoided by mitigation.

The risk assessment for this hazard mitigation plan update evaluates the risk of natural hazards prevalent in the
planning area and meets requirements of the Disaster Mitigation Act (44 CFR, Section 201.6(c)(2)).

To protect individual privacy and the security of critical facilities, information on properties assessed is presented
in aggregate, without details about specific individual personal or public properties.

The following describes the methodology and tools used to conduct the risk assessment for the Llano and San
Saba County Hazard Mitigation Action Plan 2023 update.

4.1.1 Risk Assessment Tools

Mapping

National, state, and county databases were reviewed to locate available spatially based data relevant to this
planning effort. Maps were produced using geographic information system (GIS) software to show the spatial
extent and location of hazards when such datasets were available. These maps are included in the hazard profile
chapters of this document.

Hazus

In 1997, FEMA developed the standardized Hazards U.S. (Hazus) model to estimate losses caused by earthquakes
and identify areas that face the highest risk and potential for loss. Hazus was later expanded into a multi-hazard
methodology with new models for estimating potential losses from hurricanes and floods.

Hazus is a GIS-based software program used to support risk assessments, mitigation planning, and emergency
planning and response. It provides a wide range of inventory data, such as demographics, building stock, critical
facility, transportation and utility lifeline, and multiple models to estimate potential losses from natural disasters.
The program maps and displays hazard data and the results of damage and economic loss estimates for buildings
and infrastructure. Its advantages include the following:
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e Provides a consistent methodology for assessing risk across geographic and political entities.

e Provides a way to save data so that they can readily be updated as population, inventory, and other factors
change and as mitigation planning efforts evolve.

e Facilitates review of mitigation plans because it helps to ensure that FEMA methodologies are
incorporated.

e Supports grant applications by calculating benefits using FEMA definitions and terminology.

e Produces hazard data and loss estimates that can be used in communication with local stakeholders.

e Is administered by the local government and can be used to manage and update a hazard mitigation plan
throughout its implementation.

Level of Detail for Evaluation

Hazus provides default data for inventory, vulnerability, and hazards; these default data can be supplemented
with local data to provide a more refined analysis. The model can carry out three levels of analysis, depending on
the format and level of detail of information about the planning area:

e Level 1—All of the information needed to produce an estimate of losses is included in the software’s
default data. These data are derived from national databases and describe in general terms the
characteristic parameters of the planning area.

e Level 2—More accurate estimates of losses require more detailed information about the planning area.
To produce Level 2 estimates of losses, detailed information is required about local geology, hydrology,
hydraulics, and building inventory, as well as data about utilities and critical facilities. This information is
needed in a GIS format.

e Level 3—This level of analysis generates the most accurate estimate of losses. It requires detailed
engineering and geotechnical information to customize it for the planning area.

4.1.2 Risk Assessment Approach

The risk assessments in this plan describe the risks associated with each hazard of concern identified. The following
steps were used to define the risk of each hazard:

¢ Identify and profile each hazard—The following information is given for each hazard:
o Geographic areas most affected by the hazard
o Event frequency estimates
o Severity estimates
o Warning time likely to be available for response.
e Determine exposure to each hazard—Exposure was assessed by overlaying hazard maps with an
inventory of structures, facilities, and systems to decide which of them would be exposed to each hazard.

e Assess the vulnerability of exposed facilities—Vulnerability of exposed structures and infrastructure was
evaluated by interpreting the probability of occurrence of each event and assessing structures, facilities,
and systems that are exposed to each hazard. Tools such as GIS and FEMA’s hazard-modeling program
Hazus were used for this assessment for the earthquake, flood, and hurricane hazards. Outputs similar to
those from Hazus were generated for other hazards, using data generated through GIS.




@ TETRA TECH 4.1| Methodology and Tools

Llano and San Saba County Hazard Mitigation Action Plan | 2023 Update

Earthquake

A probabilistic assessment was conducted for Llano and San Saba Counties for the 100-year and 500-year mean
return periods (MRPs) through a Level 2 analysis in Hazus v5.1 to analyze the earthquake hazard and provide a
range of loss estimates. The probabilistic method uses information from historic earthquakes and inferred faults,
locations, and magnitudes, and computes the probable ground shaking levels that may be experienced during a
recurrence period by Census tract.

As noted in the Hazus Earthquake User Manual, “Although the software offers users the opportunity to prepare
comprehensive loss estimates, it should be recognized that uncertainties are inherent in any estimation
methodology, even with state-of-the-art techniques. Any region or city studied will have an enormous variety of
buildings and facilities of different sizes, shapes, and structural systems that have been constructed over a range
of years under diverse seismic design codes. There are a variety of components that contribute to transportation
and utility system damage estimations. These components can have differing seismic resistance.” (FEMA 2020).
However, Hazus’ potential loss estimates are acceptable for the purposes of this HMP.

Ground shaking is the primary cause of earthquake damage to man-made structures and soft soils amplify ground
shaking. One contributor to the site amplification is the velocity at which the rock or soil transmits shear waves
(S-waves). The National Earthquake Hazard Reductions Program (NEHRP) has developed five soil classifications
defined by their shear-wave velocity that impact the severity of an earthquake. The soil classification system
ranges from A to E, where A represents hard rock that reduces ground motions from an earthquake and E
represents soft soils that amplify and magnify ground shaking and increase building damage and losses. Class D
and E NEHRP soils are the two classes most susceptible to amplified ground motion during an earthquake. If NEHRP
data is not available for a project area, Hazus defaults all soil types to Class D. Other default assumptions used in
the Hazus model include the following: groundwater was set at a depth of five (5) feet and each mean return
period event was set to a magnitude 7.0 earthquake.

Although damages are estimated by Hazus at the census tract level, results were presented at the municipal level.
Since there are multiple census tracts that contain more than one jurisdiction, an area analysis was used to extract
the percent of each tract that falls within individual jurisdictions. The percentage was multiplied against the
results calculated for each tract and summed for each jurisdiction.

Damage estimates are calculated for losses to buildings (structural and non-structural) and contents; structural
losses include load carrying components of the structure, and non-structural losses include those to architectural,
mechanical, and electrical components of the structure, such as nonbearing walls, veneer and finishes, HVAC
systems, boils, etc.

Expansive Soils

Best available data was used to assess Llano County’s and San Saba County’s vulnerability to expansive soils. To
help understand the geographic distribution of expansive soils, USDA’s Natural Resources Conservation Service’s
2022 soil data for Llano and San Saba County was referenced. Soils with linear extensibility greater than or equal
to 6-percent were selected as expansive soils. Asset data (population, building stock, critical facilities, and new
development) were used to support an evaluation of assets exposed and potential impacts and losses. To
determine what assets are at risk to impacts from expansive soils, the County’s assets were overlaid with the
hazard area. Assets with their centroid located in the hazard area were totaled to estimate the number of persons,
buildings, and facilities at risk to impacts from expansive soils.
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Flood

The 1-percent and 0.2-percent chance flood events were examined to evaluate Llano County’s and San Saba
County’s risk and vulnerability to the flood hazard.

The effective Llano County FEMA Digital Flood Insurance Rate Map (DFIRM) dated January 29, 2021, and 2021
cursory fluvial floodplain data from the Texas Water Development Board was used to evaluate potential future
losses caused by the 1-percent and 0.2-percent annual chance flood events. These flood events are generally
those considered by planners and evaluated under federal programs such as the NFIP.

The riverine flood risk areas for the 1-percent and 0.2-percent annual chance flood events were published on the
FEMA map service center in January 2021. The effective flood data for Llano County was processed into a depth
grid using a 2018 USGS 1-meter resolution Digital Elevation Model (DEM).

The FEMA map service center did not have effective DFIRM data available for San Saba County. Therefore, the
2021 cursory floodplain dataset published by the Texas Water Development Board was considered best available
data for this HMAP update. The fluvial floodplain depth grid data incorporates Texas Water Development Board
LiDAR data and NOAA Atlas 14 rainfall data mapped to a 3-meter resolution and converted into feet. More
information about this product can be found here: Overview of Cursory Floodplain Dataset.

These depth grids were integrated into the Hazus v5.1 riverine flood models used to estimate potential losses for
the 1-percent annual chance flood event.

A Level 2 Hazus riverine flood analysis was performed. Updated critical facilities were formatted to be compatible
with Hazus and its Comprehensive Data Management System (CDMS). Default general building stock data was
used from the Hazus model to assess building loss and population displacement. Once updated with the critical
facility data, the Hazus riverine flood model was run to estimate potential losses in Llano and San Saba County for
the 1-percent annual chance flood event. Hazus calculated the estimated potential losses to the population
(default 2010 U.S. Census data), potential damages to the general building stock, and potential damages to critical
facility inventories based on the depth grids generated and the default Hazus damage functions in the flood model.
Furthermore, building losses, social impacts, and debris were estimated by Hazus at the census block level. These
results were presented at the municipal level. Since there are multiple census blocks that contain more than one
jurisdiction, an area analysis was used to extract the percent of each jurisdiction within each block. The percentage
was multiplied against the results calculated for each block and summed for each municipality.

Hurricane

A Hazus probabilistic analysis was performed to analyze the wind hazard losses for Llano County and San Saba
County for the 100-year and 500-year mean return period events. The probabilistic Hazus hurricane model
activates a database of thousands of potential storms that have tracks and intensities reflecting the full spectrum
of Atlantic hurricanes observed since 1886 and identifies those with tracks associated with the County. Hazus
contains data on historic hurricane events and wind speeds. It also includes surface roughness and vegetation
(tree coverage) maps for the area. Surface roughness and vegetation data support the modeling of wind force
across various types of land surfaces. Default demographic and updated building and critical facility inventories
in Hazus were used for the analysis. Although damages are estimated at the census tract level, results were
presented at the municipal level. Since there are multiple census tracts that contain more than one jurisdiction,
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a density analysis was used to extract the percent of each jurisdiction within each tract. The percentage was
multiplied against the results calculated for each tract and summed for each municipality.

Land Subsidence

Best available data was used to assess Llano and San Saba County’s vulnerability to land subsidence. Llano County
and San Saba County assessed the land subsidence hazard area using 2017 geologic data created by USGS. Areas
of karst carbonate rock were extracted to represent the land subsidence hazard area. Asset data (population,
building stock, and critical facilities) were used to support an evaluation of assets at risk to potential impacts and
losses associated with this hazard. To determine what assets are at risk to landslide events, available and
appropriate GIS data were overlaid with the hazard area.

Landslide

Best available data was used to assess Llano County and San Saba County’s vulnerability to landslide events. Llano
County and San Saba County assessed the landslide hazard area using the 2018 1-meter digital elevation model
(DEM) created by USGS. The 1-meter DEM was used to determine areas where land area is sloping greater than
25-percent grade. Asset data (population, building stock, and critical facilities) were used to support an evaluation
of assets at risk to potential impacts and losses associated with this hazard. To determine what assets are at risk
to landslide events, available and appropriate GIS data were overlaid with the hazard area.

Wildfire

The 2022 wildfire threat hazard area obtained through Texas A&M Forest Service was referenced to delineate
wildfire hazard areas. Wildfire threat was measured by the Texas A&M Forest Service using the Wildland Fire
Susceptibility Index (WFSI), which is defined as the likelihood of an acre burning. This data is derived at a 30-meter
resolution.

Asset data (population, building stock, critical facilities, and new development) were used to support an evaluation
of assets exposed and potential impacts and losses. To determine what assets are at risk to impacts from wildfires,
the County’s assets were overlaid with the hazard area. Assets with their centroid located within the wildfire
hazard areas were totaled to estimate the number of persons, buildings, and facilities at risk to impacts from
wildfire events.

All Other Assessed Hazards

No GIS format datasets appropriate for an exposure analysis were identified for the following hazards: dam failure;
drought; extreme temperature; pandemic, health, and safety; severe weather; and winter weather.

4.1.3 Sources of Data Used in Hazus Modeling and Exposure Analyses

Llano County and San Saba County assets were identified to assess potential exposure and loss associated with
the hazards of concern. For the HMP update, Llano County and San Saba County assessed exposure vulnerability
of the following types of assets: population, buildings, and critical facilities/infrastructure. Some assets may be

more vulnerable because of their physical characteristics or socioeconomic uses. To protect individual privacy
and the security of critical facilities, information on properties assessed is presented in aggregate, without details
about specific individual personal or public properties.
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Building and Cost Data

The default general building stock data within Hazus v5.1 was used to assess building exposure and losses for
Llano County and San Saba County. The general building stock is analyzed at the aggregate Census Block and
Census Tract levels and incorporates 2010 Census data with 2018 RS Means replacement cost values. The
occupancy classes available in Hazus were condensed into the categories of residential, commercial, industrial,
agricultural, religious, governmental, and educational to facilitate analysis and presentation of results. Residential
loss estimates addressed both multi-family and single-family dwellings.

Critical Facilities and Lifelines

The 2023 HMAP critical facility inventory, which includes essential facilities, utilities, government offices,
transportation features and user-defined facilities was updated by the Planning Partnership. The update involved
a review for accuracy, additions, or deletions of new/moved critical assets, identification of backup power for each
asset (if known) and whether the critical facility is considered a lifeline in accordance with FEMA’s definition. To
protect individual privacy and the security of assets, information is presented in aggregate, without details about
specific individual properties or facilities.

Population

Llano County and San Saba County used the total population statistics from the 2020 Decennial Census data and
2016-2020 American Community Survey (ACS) 5-year estimate to estimate the exposure and potential impacts to
the County’s population in place of the 2010 U.S. Census block estimates. Borough and township populations were
extracted directly from the Census Bureau and ACS. Population counts at the jurisdictional level were averaged
among the total number of residential properties for each dasymetric Census Block within the County to estimate
the population distribution at the aggregate Census Block level. Limitations of these analyses are recognized, and
thus the results are used only to provide a general estimate for planning purposes.

As discussed in Section 3.0 (County Profile), research has shown that some populations are at greater risk from
hazard events because of decreased resources or physical abilities. Vulnerable populations in Llano County and
San Saba County included in the risk assessment are children, elderly, and people living in low-income households.

Hazus Data Inputs

The following hazard datasets were used for the Hazus Level 2 analysis conducted for the risk assessment:

= Earthquake—Hazus earthquake probabilistic data were used for the analysis of this hazard.

= Flood—The FEMA 2021 effective Digital Flood Insurance Rate Map (DFIRM) 2021 cursory fluvial floodplain
data from the Texas Water Development Board was used to delineate the riverine flood hazard areas to
estimate potential losses. Using the DFIRM floodplain boundaries and base flood elevation information,
and the USGS 1-meter digital elevation model data, flood depth grids were generated and integrated into
the Hazus model.

=  Hurricane—Hazus hurricane probabilistic data were used for the analysis of this hazard.

Other Local Hazard Data

Locally relevant information on hazards was gathered from a variety of sources. Frequency and severity indicators

include past events and the expert opinions of geologists, emergency management specialists, and others. Data
sources for specific hazards were as follows:
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= Expansive Soils—2022 USDA’s Natural Resources Conservation Service’s soil data for soil types with a

linear extensibility >6%
=  Land Subsidence—2017 USGS geologic data for areas of karst carbonate rock
= Landslide—2018 USGS 1-meter digital elevation model (DEM) where slopes >25% grade
= Wildfire—2022 Texas A&M Forest Service wildfire threat hazard area

No GIS format datasets appropriate for an exposure analysis were identified for the following hazards: dam failure;
drought; extreme temperature; pandemic, health, and safety; severe weather; and winter weather.

Data Source Summary

Table 4.1-1 summarizes the data sources used for the risk assessment for this plan.

Table 4.1-1. Data Source Summary

Data Source Date Format

Population Data U.S. Census Bureau; American Community Survey | 2010/2020; 2016- Digital (GIS)

5-Year Estimates 2020 Format; CSV
Building Inventory Hazus v5.1 2010/2018 Digital (GIS) Format
Critical Facilities Llano and San Saba County; Hazus v5.1 2022 Digital (GIS) Format
Digitized Effective FEMA 2021 Digital (GIS) Format
FIRM Data
Digital Elevation Model | USGS 2018 Digital (GIS) Format
Fluvial Flood Depth Texas Water Development Board 2021 Digital (GIS) Format
Grids
Expansive Soils USDA 2022 Digital (GIS) Format
Land Subsidence USGS 2017 Digital (GIS) Format
Landslide (Steep USGS 2018 Digital (GIS) Format
Slopes)
Wildfire Texas A&M Forest Service 2022 Digital (GIS) Format

Notes: FEMA — Federal Emergency Management Agency; USDA — United States Department of Agriculture; USGS — United States Geological Survey

4.1.4 Limitations

Loss estimates, exposure assessments, and hazard-specific vulnerability evaluations rely on the best available data
and methodologies. Uncertainties are inherent in any loss estimation methodology and arise in part from
incomplete scientific knowledge concerning natural hazards and their effects on the built environment.
Uncertainties also result from the following:

= Approximations and simplifications necessary to conduct a study

= Incomplete or outdated inventory, demographic, or economic parameter data

= The unique nature, geographic extent, and severity of each hazard

=  Mitigation measures already employed

=  The amount of advance notice residents has to prepare for a specific hazard event.

These factors can affect loss estimates by a factor of two or more. Therefore, potential exposure and loss
estimates are approximate and should be used only to understand relative risk. Over the long term, Llano and San
Saba County will collect additional data to assist in estimating potential losses associated with other hazards.
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Section 4  Risk Assessment

4.2 |dentification of Hazards of Concern

To provide a strong foundation for mitigation actions considered in Sections 6 (Mitigation Strategy), the Planning
Team focused on considering a full range of hazards that could impact the area and then identified and ranked
those hazards that presented the greatest concern. The hazard of concern identification process incorporated
input from the Planning Team; review of the State of Texas Hazard Mitigation Plan (2019); review of the 2016
Llano County and San Saba County HMAP; research and local, state, and federal information on the frequency,
magnitude, and costs associated with the various hazards that have previously, or could feasibly, impact the
region; and qualitative or anecdotal information regarding natural (not manmade) hazards and the perceived
vulnerability of the study area’s assets to them.

Table 4.2-1 documents the process of identifying the natural hazards of concern for further profiling and
evaluation. Specific hazards not identified as a hazard of concern for the Planning Area will not be further
discussed in detail.

4.2.1 Changes from the 2016 Hazard Mitigation Plan

Since the development of the last plan, hazards and disasters not assessed in the prior plan have occurred in the
Planning Area. These hazards were identified by stakeholders as areas to address in the plan. One hazard is new
to San Saba but was present in Llano’s 2016 plan. A few hazards were renamed, and some were pulled out of
combined sections to be stand-alone sections.

= The prior plan did not address Disease Outbreak as a hazard of concern. Beginning in March 2020, the
Planning Area was hit with the COVID-19 pandemic along with the rest of the world.

= The prior plan only addressed extreme heat in combination with drought. The update addressed extreme
temperatures as its own section which includes extreme cold as well.

= The prior plan addressed Lightning, Hail and Wind as a hazard of concern. The Planning Team agreed to
break these hazards into their own sections and include an overarching Severe Weather hazard profile.

= The prior plan addressed Expansive Soils, Earthquake, and Land Subsidence as individual hazards. The
Planning Team agreed to break these hazards into their own sections and include an overarching
Geological hazard profile.

=  The 2023 Llano and San Saba Hazard Mitigation Plan Update includes best available data throughout the
plan to present an updated understanding the Planning Area’s risk.

4.2.2 Hazard Groupings

As per the 2016 Llano and San Saba HMAPs, the Planning Team maintained the grouping of hazards based on the
similarity of hazard events, typical concurrence or impacts, consideration of how hazards have been grouped in
FEMA guidance documents (FEMA 386-2 Understanding Your Risks, Identifying Hazards and Estimating Losses;
Multi-Hazard Identification and Risk Assessment — The Cornerstone of the National Mitigation Strategy; Local
Mitigation Planning Handbook), and consideration of hazard grouping in the State of Texas HMP.
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The Dam Failure profile addresses dam/levee failures that may impact the Planning Area.

The Drought hazard profile specifically addresses drought events that occurred in the Planning
Area.

The Extreme Temperature hazard profile specifically addresses periods of extreme heat and cold
that occurred in the Planning Area.

The Flood hazard includes riverine, flash flooding, and stormwater flooding. Inclusion of the
various forms of flooding is consistent with that used in FEMA’s Multi-Hazard Identification and
Risk Assessment guidance.
The Geologic profile addresses expansive soils, land subsidence, and earthquakes that may
impact the Planning Area.

The Hurricane and Tropical Storm profile addresses hurricanes and tropical storms that occurred
in or impacted the Planning Area.

The Severe Weather hazard profile addresses lightning, wind events, tornadoes, and
thunderstorms.

The Pandemic/Health and Safety hazard profile addresses diseases with the potential to impact
the Planning Area, including the novel coronavirus (COVID-19), West Nile Virus, and Influenza.

The Wildfire profile addresses wildfire events that may impact the Planning Area.

The Winter Weather profile includes heavy snow, blizzards, and ice storms. This grouping is
consistent with the State of Texas HMP.

Table 4.2-1. Identification of Hazards of Concern for the Planning Area

Hazard Description
Dam Failure e The 2018 State of Texas HMP includes dam/levee failure as a hazard of concern for the State.
e According to the National Inventory of Dams, there are 40 dams in San Saba County. None of
them have hazard classifications.
e According to the National Inventory of Dams, there are 10 dams in Llano County. None of them
have hazard classifications (Times, n.d.).
e There have been no reported dam or levee incidents in the Planning Area.
e Dam and levee failure was identified as a hazard of concern for the Planning Area.
Pandemic/Health e The Planning Areas have experienced two separate public health events since 2003. These
and Safety include West Nile Virus and COVID-19.
e At the time of this plan’s writing, COVID-19 continues to impact public health both locally and
globally.
Drought e Llano and San Saba Counties both had one FEMA drought declaration in 1993.
e Both Llano and San Saba Counties have experienced numerous droughts since 2018 according
to the NCEI database.
o Due to the history of occurrence and the impacts drought can have, drought was identified as
a hazard of concern for the Planning Area.
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Hazard Description

Expansive Soils e Expansive soils are common throughout Texas because Texas has a lot of soils with clay that
have a high swelling potential and move and change depending on water ground level.

e There is no FEMA declared disaster, however, expanding soils have led to extensive damages
that have destroyed building foundations.

e Expansive soils was identified as a hazard of concern for the Planning Area and incorporated
into the Geological Hazards hazard profile.

Extreme e Extreme heat was identified as a hazard of concern in the State of Texas HMP.
Temperature e Llano and San Saba Counties were identified in a total of three extreme temperature events
since 2018.

e Llano and San Saba Counties have experienced extreme heat events and will continue to
experience them in the future. In addition, the Planning Team identified extreme cold as a
hazard of concern. Therefore, extreme heat and cold (extreme temperature) was identified as
a hazard of concern for the Planning Area.

Flood e Riverine flooding was identified as a hazard of concern in the 2018 State of Texas Hazard
Mitigation Plan.

e 14 flood events have been identified as occurring in the Planning Area since 1954. The flood
events have resulted in three FEMA disaster declarations.

e Based on the history of events and losses, flooding was identified as a hazard of concern for
the Planning Area.

Land Subsidence e land Subsidence was identified as a hazard of concern in the 2018 Texas State Hazard
Mitigation Plan.

e Llano and San Saba Counties were not subject to a land subsidence-related major
disaster/emergency declaration

e Land Subsidence was identified as a hazard of concern for the Planning Area and incorporated
into the Geological Hazards hazard profile.

Hurricane & e Hurricanes and tropical storms were identified as a hazard of concern in the 2018 State Hazard

Tropical Storm Mitigation Plan.

e Llano and San Saba Counties was included 3 hurricane-related FEMA major disaster and
emergency declarations and have led to flooding recorded by the NCEI database.

e Based on history of occurrences and losses, the hazard was identified as a hazard of concern
for the Planning Area.

Lightning e Lightning was identified as a hazard of concern in the 2018 State Hazard Mitigation Plan.

e Lightning is a somewhat frequent occurrence in the Planning Area.

e The hazard was identified as a hazard on concern for the Planning Area and incorporated into
the Severe Weather hazard profile.

Tornado e The Texas State Hazard Mitigation Plan identified tornadoes as a state hazard of concern.

e Llano and San Saba Counties have not been included in any tornado specific-related FEMA
disaster declarations.

e The hazard was identified as a hazard on concern for the Planning Area and incorporated into
the Severe Weather hazard profile.

Wildfire e The Texas State Hazard Mitigation Plan identified wildfires as a state hazard of concern.

e Llano and San Saba have experienced a sufficient number of fires in the planning area; San
Saba has experienced 7 FEMA fire declarations, three of which were wildfires and Llano has
experienced 3 FEMA fire declarations, one of which was a wildfire.

e The wildfire hazard was identified as a hazard of concern for the Planning Area.

Winter Weather e  Winter weather was identified as a hazard of concern in the State Hazard Mitigation Plan.

e Two recorded FEMA events have occurred in 2021 that spanned both counties.

e The hazard was identified as a hazard of concern for the Planning Area.
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Section 4  Risk Assessment

4.3 Hazard Profiles

‘ 4.3.1 Dam Failure

The following section provides the hazard profile and vulnerability assessment for the dam failure hazard in the
Planning Area. When referring to the Planning Area, it includes both Llano County and San Saba County.

Hazard Profile
Hazard Description

A dam failure is defined as systematic failure of dam structure resulting in the uncontrolled release of water, often
resulting in floods that could exceed the 100-year flood plain boundaries. A dam failure could cause mass fatalities
and extensive structural damage if populated and/or industrial areas are located near or downstream of the dam
structure.

Dam failure can cause severe downstream flooding, depending on the magnitude of the failure. Other potential
secondary hazards of dam failure are landslides around the reservoir perimeter, bank erosion on the rivers, and
destruction of downstream habitat.

Dam failure is a collapse or breach in a dam. While most dams have storage volumes small enough that failures
have little or no repercussions, dams with large storage amounts can cause significant downstream flooding. Dam
failures in the United States typically occur from any one or combination of the following:

e Overtopping of the primary dam structure, which accounts for 34-percent of all dam failures, can occur
due to inadequate spillway design, settlement of the dam crest, blockage of spillways, and other factors.

e Foundation defects due to differential settlement, slides, slope instability, uplift pressures, and foundation
seepage can also cause dam failure. These account for 30-percent of all dam failures.

e Failure due to piping and seepage accounts for 20-percent of all failures. These are caused by internal
erosion due to piping and seepage, erosion along hydraulic structures such as spillways, erosion due to
animal burrows, and cracks in the dam structure.

e Failure due to problems with conduits and valves, typically caused by the piping of embankment material
into conduits through joints or cracks, constitutes 10-percent of all failures (Llano County 2016).

The remaining 6-percent of U.S. dam failures are due to miscellaneous causes. Many dam failures in the United
States have been secondary results from other disasters. The prominent causes are earthquakes, landslides,
extreme storms, massive snowmelt, equipment malfunction, structural damage, foundation failures, and
sabotage (Llano County 2016).

Poor construction, lack of maintenance and repair, and deficient operational procedures are preventable or
correctable by a program of regular inspections. Terrorism and vandalism are serious concerns that all operators
of public facilities must plan for; these threats are under continuous review by public safety agencies.
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Location

The majority of dams and lakes in Texas are used for water supply. Dams also provide benefits such as irrigation
for agriculture, hydropower, flood control, maintenance of lake levels, and recreation. However, despite the
benefits and importance of dams to our public works infrastructure, many safety issues exist for dams as with any
complex infrastructure; the most serious threat is dam failure. The following figures show the location and hazard
potential classification of each dam. Table 4.3.1-1 provides details of each dam. It should be noted that dam failure
inundation areas were not provided for the HMP update; therefore, the maps do not show inundation areas. Dam
failure inundation zones are estimated to be in alignment with the Special Flood Hazard Area.
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Figure 4.3.1-1. Locations of Dams in Llano County
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Figure 4.3.1-2. Locations of Dams in San Saba County
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Table 4.3.1-1. Dams in Llano and San Saba County

Hazard Emergency
Federal Potential State Federally Action Plan
Dam ID # Classification Owner Type Primary Purpose Latitude Longitude Regulated? Regulated? (EAP)
Llano County
Barry Dam TX03903 Low Private - 30.599466 -98.430121 No No Not Required
Freight Development Lake Dam TX03902 Low Private Recreation 30.57208 -98.47778 Yes No Not Required
Gary Cooper Dam TX07143 Low Private - 30.768888 -98.803886 No No Not Required
Horseshoe Bay West Dam C TX09215 High Private Irrigation 30.546059 -98.409098 Yes No Yes
Kingsland Lake Dam TX09099 High Private Recreation 30.68822 -98.40936 Yes No Yes
Local
Llano City Lake Dam TX03905 Low oca Water Supply 30.753333 | -98.676667 Yes No Not Required
Government
Local
Llano Park Dam TX03906 Low ocd Water Supply 30753362 | -98.703015 Yes No Not Required
Government
Moss Dam 2 TX03907 Low Private Recreation 30.777539 -98.70299 No No Not Required
. . Fire Protection, Stock, .
Ratliff Dam TX03904 Low Private R 30.568556 -98.801471 No No Not Required
Or Small Fish Pond
Slator Ranch Dam 3 TX06526 Low Private Irrigation 30.740392 -98.724253 No No Not Required
San Saba County
Barfield Lake Dam TX05854 Low Private Irrigation 31.257302 -98.578357 No No Not Required
Childress Lake Dam TX04922 Low Private Irrigation 31.262708 -98.793239 No No Not Required
Deep Creek Ranch Lake Dam TX05149 Low Private Fire Protection, Stock, | 3) 15710, -98.9952 No No Not Required
Or Small Fish Pond
Dyer Lake Dam TX05148 Low Private Fire Protection, Stock, | 3) 599405 | 98661412 No No Not Required
Or Small Fish Pond
Gardner Dam A TX06045 Low Private Irrigation 31.248597 -98.574982 No No Not Required
Gardner Pond Dam TX05902 Low Private Irrigation 31.246976 -98.57288 No No Not Required
Lake Margery Dam TX04811 Significant Private Irrigation 31.196898 -98.910518 Yes No Yes
Lower San Saba River WS SCS Site 10 Dam TX00346 Low Govlt;orrcmient Flood Risk Reduction 31.289812 -98.735379 Yes No Not Required




@ TETRATECH

4.3.1| Dam Failure

Llano and San Saba County Hazard Mitigation Action Plan | 2023 Update

Hazard Emergency
Federal Potential State Federally Action Plan
Dam Name Dam ID # Classification Owner Type Primary Purpose Latitude Longitude Regulated? Regulated? (EAP)
Lower San Saba River WS SCS Site 11 Dam | TX00347 High tocal Flood Risk Reduction | 31.274681 | -98.745095 Yes No No
Government
Lower San Saba River WS SCS Site 12 Dam TX00344 High Local Flood Risk Reduction 31.265679 -98.748954 Yes No No
Government
ORISR SRR TX04629 High el Flood Risk Reduction | 31.092803 | -98.834726 Yes No Yes
Dam Government
Lower San Saba River WS SCS Site 14a TX00335 High Local Flood Risk Reduction | 31.101927 | -98.865672 Yes No Yes
Dam Government
Lower San Saba River WS SCS Site 15 Dam TX00336 Low Govlt:::\ient Flood Risk Reduction 31.138568 -98.829159 Yes No Not Required
Lower San Saba River WS SCS Site 16 Dam TX00337 Low Govl:ac:iient Flood Risk Reduction 31.267704 -98.810784 Yes No Not Required
Lower San Saba River WS SCS Site 2 Dam TX00355 Low Govlt:::\ient Flood Risk Reduction 31.258878 -99.090646 Yes No Not Required
Lower San Saba River WS SCS Site 3 Dam TX00356 Low Govl:ac:iient Flood Risk Reduction 31.262609 -99.091559 Yes No Not Required
Lower San Saba River WS SCS Site 4 Dam TX00357 Low Govlt:::\ient Flood Risk Reduction 31.279291 -99.070633 Yes No Not Required
Lower San Saba River WS SCS Site 5 Dam TX00358 Significant Local Flood Risk Reduction 31.289723 -99.053051 Yes No Yes
Government
Lower San Saba River WS SCS Site 6 Dam TX00359 Low Govlt:::\ient Flood Risk Reduction 31.301203 -99.021588 Yes No Not Required
Lower San Saba River WS SCS Site 7 Dam TX00354 Low Govl:a(:::\ient Flood Risk Reduction 31.284551 -99.018407 Yes No Not Required
Lower San Saba River WS SCS Site 8 Dam TX00342 Low Govlt:::\ient Flood Risk Reduction 31.278617 -98.966174 Yes No Not Required
Lower San Saba River WS SCS Site 9 Dam TX00343 Low Govl:ac:iient Flood Risk Reduction 31.290322 -98.894346 Yes No Not Required
Mcdaniel Lake Dam TX05147 Low Private Water Supply 31.371633 -98.708836 No No Not Required
Miller Dam TX00345 Low Private Irrigation 31.33234 -98.667761 No No Not Required
Ratliff Lake Dam TX00334 Low Private - 31.231173 -98.668784 No No Not Required
Se Laterals WS SCS Site 1 Dam TX00348 Low Local Flood Risk Reduction 31.380454 -99.038246 Yes No Not Required
Government
Se Laterals WS SCS Site 10 Dam TX00341 Low Govlt:::\ient Flood Risk Reduction 31.387074 -99.001429 Yes No Not Required
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Hazard Emergency
Federal Potential State Federally Action Plan
Dam Name Dam ID # Classification Owner Type Primary Purpose Latitude Longitude Regulated? Regulated? (EAP)

Se Laterals WS SCS Site 2 Dam TX00349 Low Local Flood Risk Reduction 31.393817 -99.053541 Yes No Not Required
Government

Se Laterals WS SCS Site 3 Dam TX00350 Significant tocal Flood Risk Reduction | 31.415041 | -99.019217 Yes No Yes
Government

Se Laterals WS SCS Site 4 Dam TX00351 Low Local Flood Risk Reduction 31.410042 -99.038837 Yes No Not Required
Government

Se Laterals WS SCS Site 5 Dam TX00352 Low tocal Flood Risk Reduction | 31.432811 | -99.035138 Yes No Not Required
Government

Se Laterals WS SCS Site 6 Dam TX00353 Low Local Flood Risk Reduction 31.341584 -99.050024 Yes No Not Required
Government

Se Laterals WS SCS Site 7 Dam TX00339 Low tocal Flood Risk Reduction | 31.351012 | -98.991549 Yes No Not Required
Government

Se Laterals WS SCS Site 9 Dam TX00340 Low Local Flood Risk Reduction 31.373698 -98.994822 Yes No Not Required
Government

Sofge Bates Lake No 1 Dam TX05198 Low Private Irrigation 31.392973 -98.924087 No No Not Required

Sofge Bates Lake No 2 Dam TX05199 Low Private Irrigation 31.394641 -98.908631 No No Not Required

Southeast Laterals WS SCS Site 8a-1 Dam TX04722 Low tocal Flood Risk Reduction | 31.340261 | -98.967954 Yes No Yes
Government

William Harlow Lake Dam TX00338 Low Private - 31.390206 -98.939163 Yes No Not Required

Wilson Lake Dam TX05150 Low Private Fire Protection, Stock, | 5) 19037 -98.5963 No No Not Required

Or Small Fish Pond
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The areas of the participating communities most likely to be impacted by a dam failure are the Kingsland area
through the City of Sunrise Beach Village to Horseshoe Bay and along the Colorado River. Llano County could be
impacted by several high-hazard dams that are located outside of the County. If a failure of one of these high-
hazard dams occurred, it could result in loss of life. Other high-hazard dams are located outside of the planning
area and their drainages enter Llano County either by direct drainage through parts of the County or by inflow
into the Colorado River or Llano River upstream from Llano County.

The areas of San Saba County and the City of San Saba most likely to be impacted by a dam failure are the
downstream areas of the City of San Saba along the San Saba River and the Richland Springs Creek Community
along Richland Springs Creek. San Saba County could be impacted by several high-hazard dams that are located
outside of the planning area. If a failure of one of these high-hazard dams occurred, it could result in loss of life.
Other high-hazard dams are located outside of the County and their drainages enter San Saba County either by
direct drainage through parts of the County or by inflow into the San Saba River or Richland Springs Creek
upstream from McCulloch County. Dams upstream and outside of the planning area that may affect the
unincorporated area include Brady Dam and Richards Park Dam. These dams are approximately 25- and 20-miles
upstream Brady Creek from San Saba County. Both dams are in McCulloch County. However there have not been
any dam breaches immediately upstream of or within the City of San Saba, thus the overall chance of this occurring
is minimal, and therefore classified as ‘No Exposure’.

Overall, dam failure impacts in Llano County would likely be rare and limited to Llano County and the participating
communities.

Extent

Dam failures have caused property and environmental damages, and have led to thousands of fatalities. To
understand the potential severity of a dam failure, dams are classified as high, significant, or low hazard potential.
There are two factors that influence the potential severity of a full or partial dam failure are: (1) the amount of
water impounded; and (2) the density, type, and value of development and infrastructure located downstream
(Association of State Dam Safety Officials 2020).

There are currently 7,384 dams in the State of Texas, of which 1,589 are classified as high hazard potential, 561
classified as significant hazard potential, and 5,234 classified as low hazard potential. In addition to USACE
classifications, the Texas Commission on Environmental Quality (TCEQ) classifies hazards of dams based on
potential loss of human life or property damage in the event of failure or malfunction. Table 4.3.1-2 provides the
hazard classification definitions for TCEQ and USACE.

Table 4.3.1-2. USACE and TCEQ Dam Classification Criteria

Category TCEQ Definition ‘ USACE Definition
Low A dam in the low-hazard potential category has: Dams assigned the low hazard potential
e no loss of human life expected (no classification are those where failure or mis-
permanent habitable structures in the operation results in no probable loss of human
breach inundation area downstream of the life and low economic and/or environmental
dam); and losses. Losses are principally limited to the

e minimal economic loss (located primarily in owner’s property.
rural areas where failure may damage
occasional farm buildings, limited
agricultural improvements, and minor
highways.
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USACE Definition

Significant A dam in the significant-hazard potential category Dams assigned the significant hazard potential
has: classification are those dams where failure or
e |oss of human life possible (one to six lives mis-operation results in no probable loss of
or one or two habitable structures in the human life but can cause economic loss,
breach inundation area downstream of the environment damage, disruption of lifeline
dam); or facilities, or impact other concerns. Significant
e appreciable economic loss, located primarily hazard potential classification dams are often
in rural areas where failure may cause: located in predominantly rural or agricultural
] damage to isolated homes; areas but could be in areas with population and
= damage to secondary highways as significant infrastructure.
defined in §299.2(58);
e damage to minor railroads; or
e interruption of service or use of public
utilities, including the design purpose of the
utility.
High A dam in the high-hazard potential category has: Dams assigned the high hazard potential
e |oss of life expected (seven or more lives or | classification are those where failure or mis-
three or more habitable structures in the operation will probably cause loss of human
breach inundation area downstream of the life.
dam); or
e excessive economic loss, located primarily in
or near urban areas where failure would be
expected to cause extensive damage to:
o public facilities;
o agricultural, industrial, or
commercial facilities;
o public utilities, including the design
purpose of the utility;
o main highways
o railroads used as a major
transportation system.

Sources: USACE 2023; Texas Commission on Environmental Quality 2009

In Llano County, there are two high hazard potential dams and eight low hazard potential dams. In San Saba
County, there are four high hazard potential dams, three significant hazard potential dams, and 32 low hazard
potential dams. With the number of dams located in both Llano and San Saba Counties, both counties could
experience significant loss of life and economic damages if any of the high hazard potential dams fail. A failure
would impact population and structures located within the dam inundation areas. It should be noted that the
Emergency Action Plans or the dam inundation areas were not available for this HMP update; therefore, the total
number of people and structures at risk is unavailable for this HMP update. Table 4.3.1-3 lists the dams and their
hazard potential classification.

Table 4.3.1-3. Llano and San Saba County Dams Classification

Hazard Potential
Dam Name Classification Emergency Action Plan (EAP)
Llano County

Barry Dam Low Not Required
Freight Development Lake Dam Low Not Required
Gary Cooper Dam Low Not Required
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Horseshoe Bay West Dam C High Yes
Kingsland Lake Dam High Yes

Llano City Lake Dam Low Not Required
Llano Park Dam Low Not Required
Moss Dam 2 Low Not Required
Ratliff Dam Low Not Required
Slator Ranch Dam 3 Low Not Required
San Saba County

Barfield Lake Dam Low Not Required
Childress Lake Dam Low Not Required
Deep Creek Ranch Lake Dam Low Not Required
Dyer Lake Dam Low Not Required
Gardner Dam A Low Not Required
Gardner Pond Dam Low Not Required
Lake Margery Dam Significant Yes

Lower San Saba River WS SCS Site 10 Dam Low Not Required
Lower San Saba River WS SCS Site 11 Dam High No

Lower San Saba River WS SCS Site 12 Dam High No

Lower San Saba River WS SCS Site 13a Dam High Yes

Lower San Saba River WS SCS Site 14a Dam High Yes

Lower San Saba River WS SCS Site 15 Dam Low Not Required
Lower San Saba River WS SCS Site 16 Dam Low Not Required
Lower San Saba River WS SCS Site 2 Dam Low Not Required
Lower San Saba River WS SCS Site 3 Dam Low Not Required
Lower San Saba River WS SCS Site 4 Dam Low Not Required
Lower San Saba River WS SCS Site 5 Dam Significant Yes

Lower San Saba River WS SCS Site 6 Dam Low Not Required
Lower San Saba River WS SCS Site 7 Dam Low Not Required
Lower San Saba River WS SCS Site 8 Dam Low Not Required
Lower San Saba River WS SCS Site 9 Dam Low Not Required
Mcdaniel Lake Dam Low Not Required
Miller Dam Low Not Required
Ratliff Lake Dam Low Not Required
Se Laterals WS SCS Site 1 Dam Low Not Required
Se Laterals WS SCS Site 10 Dam Low Not Required
Se Laterals WS SCS Site 2 Dam Low Not Required
Se Laterals WS SCS Site 3 Dam Significant Yes

Se Laterals WS SCS Site 4 Dam Low Not Required
Se Laterals WS SCS Site 5 Dam Low Not Required
Se Laterals WS SCS Site 6 Dam Low Not Required
Se Laterals WS SCS Site 7 Dam Low Not Required
Se Laterals WS SCS Site 9 Dam Low Not Required
Sofge Bates Lake No 1 Dam Low Not Required
Sofge Bates Lake No 2 Dam Low Not Required
Southeast Laterals WS SCS Site 8a-1 Dam Low Yes

William Harlow Lake Dam Low Not Required
Wilson Lake Dam Low Not Required

Source: USACE 2022
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Worst-Case Scenario

Due to the number of high hazard potential dams and the low probability of dam failures occurring, a worst-case
scenario would be a hurricane or tropical storm that would stall over the Planning Area, causing the dam to breech,
impacting areas that are supposed to be protected. If a dam failure were to occur, properties protected by the
structure could see standing water and minor injuries, but loss of life is not expected.

Previous Occurrences and Losses

FEMA Disaster Declarations

Between 1954 and 2022, Llano and/or San Saba County were not included in any disaster (DR) or emergency (EM)
declarations for dam failure-related events. Generally, these disasters cover a wide region of the State; therefore,
they can impact many counties. However, not all counties were included in the disaster declarations as
determined by FEMA (FEMA 2022). Detailed information about the declared disasters since 1954 is provided in
Section 3 (County Profile).

U.S. Department of Agriculture Disaster Declarations

The Secretary of Agriculture from the U.S. Department of Agriculture (USDA) is authorized to designate counties
as disaster areas to make emergency loans to producers suffering losses in those counties and in counties that are
contiguous to a designated county. Between 2018 and 2022, Llano and/or San Saba County were included in no
dam failure-related agricultural disaster declarations.

Previous Events

Although the hazard ranking for Llano County is high, the County has not recorded a dam failure of levee failure
event in the last 100 years (Llano County 2016). San Saba County has not recorded a dam failure or levee failure
in the last 100 years. According to FEMA and USDA, between 2018 and 2022 there have been no recorded dam or
levee failure events for Llano County or San Saba County. For events prior to 2018, refer to Appendix |
(Supplementary Data).

Probability of Future Occurrences

For the 2023 HMP update, the most up-to-date data was collected to calculate the probability of future occurrence
of dam failure events for the County. Information from NOAA-NCEI storm events database, the 2018 State of
Texas HMP, the 2016 Llano and San Saba County HMPs were used to identify the number of dam failure events
that occurred between 1950 and 2022. Table 4.3.1-1 and Table 4.3.1-4 present the probability of future events
for the dam/levee failure in Llano County and San Saba County, respectively.

Table 4.3.1-1. Probability of Future Dam Failure Events, Llano County

F Hazard Type ' Number of Occurrences Between % Chance of Occurring in Any Given N
2017 and 2022 Year

Dam Failure 0 0%
Levee Failure 0 0%
Total 0 0%
Sources: NOAA NCEI 2022; State of Texas 2018; Llano County 2016
Note: Disaster occurrences include federally declared disasters since the 1950 Federal Disaster Relief Act, and selected events since 1968. Due to
limitations in data, not all dam failure events occurring between 1954 and 1996 are accounted for in the tally of occurrences. As a result, the
number of hazard occurrences is underestimated.
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Table 4.3.1-2. Probability of Future Dam Failure Events, San Saba County

Hazard Type Number of Occurrences Between
2017 and 2022 Year
Dam Failure 0 0%
Levee Failure 0 0%
Total 0 0%
Sources: NOAA NCEI 2022; State of Texas 2018; San Saba County 2016
Note: Disaster occurrences include federally declared disasters since the 1950 Federal Disaster Relief Act, and selected events since 1968. Due to

limitations in data, not all dam failure events occurring between 1954 and 1996 are accounted for in the tally of occurrences. As a result, the
number of hazard occurrences is underestimated.

In Section 4.4, the identified hazards of concern for the Planning Area were ranked (Table 4.4-4 and Table 4.4-5).
The probability of occurrence, or likelihood of the event, is one parameter used for hazard rankings. Based on
historical records and input from the Planning Team, the probability of occurrence for dam failure in the
Planning Area is considered ‘rare’.

Climate Change Projections

The climate of Texas is changing. Most of the State has warmed between one half and one degree Fahrenheit in
the past century. In the eastern two-thirds of the State, rainstorms are more intense, and floods are becoming
more severe. In the coming decades, storms are likely to become more severe in Texas (EPA 2016). Periods of
extreme precipitation increase the risk of dam failure (Centers for Climate and Energy Solutions n.d.).

Vuilnerability Assessment

To understand risk, a community must evaluate assets exposed to and vulnerable to the identified hazard. The
locations in the Planning Area that are downstream of a dam are vulnerable to the dam failure hazard. The
following text evaluates and estimates the potential impact of the dam failure hazard in Llano County and San
Saba County as a whole.

Impact on Life, Health, and Safety

The impact of dam failure on life, health, and safety is dependent on several factors such as the class of dam, the
area that the dam is protecting, the location of the dam, and the proximity of structures, infrastructure, and critical
facilities to the dam structure. The United States Army Corp of Engineers (USACE) classifies dams based on the
potential hazard to the downstream area resulting from failure or mis-operation of the dam or facilities. Please
refer to Table 4.3.1-3 below.

Table 4.3.1-3. USACE Hazard Potential Classifications for Dams

Hazard Category (a) | Direct Loss of Life (b) | Lifeline Losses (c)

Property Losses (d)

Environmental Losses (e)

None (rural location,
no permanent

No disruption of
services (cosmetic

Private agricultural
lands, equipment, and

structures for human | or rapidly isolated buildings
habitation) repairable
damage)

Minimal incremental
damage

Significant

Rural location, only
transient or day-use
facilities

Disruption of
essential facilities
and access

Major public and
private facilities

Major mitigation required
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Hazard Category (a) | Direct Loss of Life (b) | Lifeline Losses (c) Property Losses (d) Environmental Losses (e)

High Certain (one or Disruption of Extensive public and Extensive mitigation cost
more) extensive essential facilities private facilities or impossible to mitigate
residential, and access
commercial, or
industrial
development

Sources: FEMA 2004

Notes: a. Categories are assigned to overall projects, not individual structures at a project.

b. Loss-of-life potential is based on inundation mapping of area downstream of the project. Analyses of loss-of-life potential should
take into account the population at risk, time of flood wave travel, and warning time.

[ Lifeline losses include indirect threats to life caused by the interruption of lifeline services from project failure or operational
disruption; for example, loss of critical medical facilities or access to them.

d. Property losses include damage to project facilities and downstream property and indirect impact from loss of project services, such
as impact from loss of a dam and navigation pool, or impact from loss of water or power supply.

e. Environmental impact downstream caused by the incremental flood wave produced by the project failure, beyond what would

normally be expected for the magnitude flood event under which the failure occurs.

Dam failure impacts depend on several factors including severity of the event and whether or not adequate
warning time is provided to residents. The population living in or near the inundation areas are considered
exposed to the hazard. However, exposure should not be limited only to those who reside within a defined hazard
zone, but everyone who may be affected by a hazard event (e.g., people are at risk while traveling in flooded
areas, or their access to emergency services is compromised during an event); the degree of that impact varies
and is not strictly measurable.

Vulnerable populations are all populations downstream from dam failures that are incapable of escaping the area
within the allowable time frame. This population includes the elderly, young and individuals with disabilities,
access or functional needs who may be unable to get themselves out of the inundation area. The vulnerable
population also includes individuals who would not have adequate warning from the emergency warning system
(e.g., television or radio); this would include residents and visitors. The population adversely affected by a dam
failure may also include those beyond the disaster area that rely on the dam for providing potable water.

Floods created from a dam failure and their aftermath present numerous threats to public health and safety
including exposure to unsafe food, contaminated drinking and washing water, mosquitoes, animals, mold, and
mildew. For more detailed descriptions of these and additional threats to public health and safety, refer to Section
4.3.5 (Flood). Current loss estimation models such as Hazus are not equipped to measure public health impacts
such as these. The best preparation for these effects includes awareness that they can occur, education of the
public on prevention, and planning to deal with them during responses to dam failure events.

Impact on General Building Stock

Vulnerable properties are those within the dam failure inundation area. These properties would experience the
largest, most destructive surge of water. Transportation routes are vulnerable to dam inundation and have the
potential to be wiped out, creating isolation issues. This includes all roads, railroads, and bridges in the path of
the dam inundation. Those that are most vulnerable are those that are already in poor condition and would not
be able to withstand a large water surge. Utilities such as overhead power lines, cable and phone lines could also
be vulnerable. Loss of these utilities could create additional isolation issues for the inundation areas.
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Impact on Critical Facilities

Transportation routes are vulnerable to dam inundation and have the potential to be wiped out, creating isolation
issues and significant disruption to travel, including all roads, railroads, and bridges in areas in and around the
dam. Those that are most vulnerable are those that are already in poor condition and would not be able to
withstand a large water surge. Utilities such as overhead power lines, cable and phone lines in the inundation
zone could also be vulnerable. If phone lines were lost, significant communication issues may occur in the planning
area due to limited cell phone reception in many areas. In addition, emergency response would be hindered due
to the loss of transportation routes as well as some protective-function facilities located in the inundation zone.
Recovery time to restore many critical functions after an event may be lengthy, as wastewater, potable water,
and other community facilities are located in the dam inundation zone.

Impact on Economy

Severe flooding that follows an event like a dam failure can cause extensive structural damage and withhold
essential services. The cost to recover from flood damages after a surge will vary depending on the hazard risk of
each dam. Severe flooding that follows an event like a dam failure can cause extensive damage to public utilities
and disruptions to delivery of services. Loss of power and communications may occur and drinking water and
wastewater treatment facilities can become temporarily out of operation. Debris from surrounding buildings can
accumulate should the dam mimic major flood events, such as the 1-percent annual chance flood event that is
discussed in Section 4.3.5 (Flood).

Dam failure events can significantly impact the local and regional economy. Similar to flooding, losses include, but
are not limited to, damages to buildings and infrastructure, agricultural losses, business interruption and impacts
on tax base. Loss of power and communications may occur and drinking water and wastewater treatment facilities
may be temporarily out of operation.

Impact on the Environment

The environmental impacts of a dam failure can include significant water-quality and debris-disposal issues or
severe erosion that can impact local ecosystems. Flood waters can back up sanitary sewer systems and inundate
wastewater treatment plants, causing raw sewage to contaminate residential and commercial buildings and the
flooded waterway. The contents of unsecured containers of oil, fertilizers, pesticides, and other chemicals may
get added to flood waters. Hazardous materials may be released and distributed widely across the floodplain.
Water supply and wastewater treatment facilities could be offline for weeks. After the flood waters subside,
contaminated and flood-damaged building materials and contents must be properly disposed of. Contaminated
sediment must be removed from buildings, yards, and properties.

Future Changes That May Impact Vulnerability

Understanding future changes that effect vulnerability in the Planning Area can assist in planning for future
development and ensure establishment of appropriate mitigation, planning, and preparedness measures. The
Planning Area considered the following factors to examine potential conditions that may affect hazard
vulnerability:

e Potential or projected development
e Projected changes in population
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e Other identified conditions as relevant and appropriate, including the impacts of climate change

Projected Development

Any areas of growth in Llano County and San Saba County could be potentially impacted by the dam failure hazard
because these areas are exposed and vulnerable. Areas downstream of dams are the most vulnerable to losses;
therefore, any development in these areas will be more susceptible to dam failure impacts.

Projected Changes in Population

Llano County has experienced an increase in population between the 2010 Census (19,301) and the 2020 Census
population of 21,243. The population of the County is expected to increase over the next few years. San Saba
County experienced a decrease in population between the 2010 Census (6,131) and the 2020 Census population
of 5,730. The Texas Demographic Center has produced population estimates for the region that were last updated
in 2018 based on 2010 Census data. The estimates show a slight projected decline for Llano County between 0.14
and 0.25 percent every five years from 2025 to 2035, followed by a projected growth between 0.68 and 3.3
percent every five years from 2035 to 2050. The estimates show projected decline for San Saba County between
1.51 and 4.3 percent every five years from 2025 to 2050 (Texas Demographic Center n.d.).

Increases in population in dam failure inundation areas will result in increased risk to life to the dam failure hazard.

Climate Change

Anincreasing average annual temperature will directly impact the atmospheric moisture potential. The probability
of expanding atmospheric moisture leads to an increasing amount of rainfall during storm events. The increased
potential volume of rainfall will directly lead to an increasing pressure placed on levee systems during future
riverine flood events (State of Texas HMP 2018).

Change of Vulnerability Since 2016 HMP

Overall, Llano County and San Saba County’s vulnerability has not changed. Each county will continue to be
exposed and vulnerable to dam failure events, especially those located within or near downstream inundation
zones. Because of the sensitive nature of the dam failure inundation zones, potential losses have not been
guantified and presented in this plan. To estimate potential losses to population, buildings, critical facilities and
infrastructure, inundation areas and depths of flooding may be used to generate depth grids. Hazus may be used
to estimate potential losses for Llano County and San Saba County and participating municipalities in future HMP
updates.
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Section 4  Risk Assessment

4.3 Hazard Profiles

| 4.3.2 Drought

The following section provides the hazard profile and vulnerability assessment for the drought hazard in the
Planning Area. When referring to the Planning Area, it includes both Llano County and San Saba County.

Hazard Profile
Hazard Description

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.

Drought is a normal phase in the climatic cycle of most geographical areas. According to the National Drought
Mitigation Center, drought originates from a deficiency of precipitation over an extended period, usually a season
or more. This results in a water shortage for some activity, group, or environmental sector. Drought is the result
of a significant decrease in water supply relative to what is “normal” in a given location. Unlike most disasters,
drought normally occur slowly but last a long time. There are four generally accepted operational definitions of
drought:

e Meteorological drought is an expression of precipitation’s departure from normal over some period of
time. Meteorological measurements are the first indicators of drought. Definitions are usually region-
specific and based on an understanding of regional climatology. A definition of drought developed in one
part of the world may not apply to another, given the wide range of meteorological definitions.

e Agricultural drought occurs when there is not enough soil moisture to meet the needs of a particular crop
at a particular time. Agricultural drought happens after meteorological drought but before hydrological
drought. Agriculture is usually the first economic sector to be affected by drought.

e Hydrological drought refers to deficiencies in surface and subsurface water supplies. It is measured as
stream flow and as lake, reservoir, and groundwater levels. There is a time lag between lack of rain and
the volume of water in streams, rivers, lakes, and reservoirs, so hydrological measurements are not the
earliest indicators of drought. After precipitation has been reduced or deficient over an extended period
of time, this shortage is reflected in declining surface and subsurface water levels. Water supply is
controlled not only by precipitation, but also by other factors, including evaporation (which is increased
by higher-than-normal heat and winds), transpiration (the use of water by plants), and human use.

e Socioeconomic drought occurs when a physical water shortage starts to affect people, individually and
collectively. Most socioeconomic definitions of drought associate it with the supply and demand of an
economic good.
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Location

A drought occurs on a regional scale; therefore, the entire Planning Area is vulnerable and at risk. Droughts can
occur at any time and have the potential to directly or indirectly impact every person in the Planning Area, as well
as the local economy.

Extent

The severity of a drought depends on the degree of moisture deficiency, the duration of the event, and the size
and location of the affected area. The longer the duration of the drought and the larger the area impacted, the
more severe the potential (University of Nevada, Reno Extension College of Agriculture, Biotechnology & Natural
Resources n.d.).

The following description of drought measures comes from a NOAA’s National Integrated Drought Information
System. It explains the measures of drought from the United States Drought Monitor (USDM) from 2017 to 2022
for Llano County and San Saba County’s, shown in the graphic below.

The USDM'’s drought intensity scale is composed of five different levels:

e DO, 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.

e 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.

e 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.

e 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.

o 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 (NOAA 2022).
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Figure 4.3.2-1. Historical Drought Conditions for Llano County
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Figure 4.3.2-2. Historical Drought Conditions for San Saba County
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Worst-Case Scenario

A multi-year drought with a Palmer Drought Category of D4 (exceptional drought) that impacts the Planning Area
is the worst-case scenario for the Planning Area. If another severe drought occurs before these systems have a
chance to recover, it could exacerbate the stress already placed on existing Planning Area water resources. Severe
droughts can also lead to crop and livestock losses, impacting the food supply and economy.
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Previous Occurrences and Losses

FEMA Disaster Declarations

Between 1954 and 2022, Llano County was not included in any disaster (DR) or emergency (EM) declarations for
drought-related events. San Saba County was included in one drought-related EM declaration. Generally, these
disasters cover a wide region of the State; therefore, they can impact many counties. However, not all counties
were included in the disaster declarations as determined by FEMA (FEMA 2022). Detailed information about the
declared disasters since 1954 is provided in Section 3 (County Profile).

U.S. Department of Agriculture Disaster Declarations

The Secretary of Agriculture from the U.S. Department of Agriculture (USDA) is authorized to designate counties
as disaster areas to make emergency loans to producers suffering losses in those counties and in counties that are
contiguous to a designated county. Between 2017 and 2022, Llano and/or San Saba County were included in 10
drought-related agricultural disaster declarations. These declarations are identified in Table 4.3.2-1.

Previous Events
For this 2023 HMP update, known drought events that impacted the Planning Area between 2017 and 2022 are
discussed below. For events prior to 2017, refer to Appendix | (Supplementary Data).

Table 4.3.2-1. Drought Events in the Planning Area (2017 to 2022)

Date(s) of Event Event FEMA and/or | Llano and/or Description
Type USDA San Saba

Declaration County
Number (if included in
applicable) Declaration?

January 30, Drought N/A N/A After several months with less than normal rainfall Burnet
2018 — January and Llano Counties fell into severe drought (Stage D2)
31,2018 during January. Both counties enacted outdoor burn bans.

Lake Buchanan, on the border between the two counties,
was 4.6 feet below conservation pool level at the end of
the month. No property or crop damages were reported.

February 1, Drought N/A N/A A heavy rain event on the 20-21 dropped one to four
2018 - inches of rain over Llano and Burnet Counties and this was
February 27, enough to move them out of severe drought category. No
2018 property or crop damages were reported.
June 1, 2018 — | Drought N/A N/A Most of the Hill Country and Rio Grande Plains region
June 30, 2018 received less than 25% of normal precipitation during the

month of June. Drought conditions worsened across South
Central Texas with Kinney and Maverick Counties entering
exceptional drought category (Stage D4), Dimmit, Uvalde,
Real, Val Verde, and Zavala moving into extreme category
(D3), and Bandera, Comal, Edwards, Frio, Gillespie,
Kendall, Kerr, and Llano in severe category (D2). Of these
counties Dimmit, Edwards, Frio, Gillespie, Kerr, Kinney,
Llano, Maverick, Val Verde, and Zavala had outdoor burn
bans in effect at the end of the month. The main effects of
the drought conditions were hydrological. The seven-day
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Description

stream flow averages for the Rio Grande, Pecos, Nueces,
Guadalupe, and Colorado Rivers were below normal (10-
24%) at the end of the month. Lake Amistad was 32.9 feet
below Conservation Pool level, Medina Lake was 24.9 feet
below, Canyon Lake was 5.1 feet below, and Lake
Buchanan was 6.2 below. The Edwards Aquifer was 5.1
feet below average and 3.0 feet below the 2017 level.
Fredericksburg was in Stage 3 water restrictions, New
Braunfels was in Stage 2, and Uvalde was in Stage 1. No
property or crop damages were reported.

June 19, 2018

Drought

USDA S4380

Llano, San
Saba

Drought

July 1, 2018 —
July 31, 2018

Drought

N/A

N/A

July was a mixed bag as far as the drought was concerned.
Parts of South-Central Texas had enough rain to improve a
category while several others received little rain and the
drought worsened. Kinney (Extreme D3), Maverick (D3),
and Val Verde (Severe D2) Counties saw improvement
while Gillespie (D3), Llano (D3), Blanco (D2), and Burnet
(D2) got worse. Dimmit County remained in Extreme (D3)
and Edwards and Kerr Counties remained in Severe (D2).
Fire danger at the end of the month was moderate. All the
counties in D2 or worse drought had outdoor burn bans in
effect. The seven-day stream flow averages for the Pecos,
Frio, Upper Guadalupe, and the Upper Colorado Rivers
were much below normal (< 10%). The Rio Grande, Devils,
and Nueces basins were below normal (10-24%). Lake
Amistad was 35.2 feet below Conservation Pool elevation
and Lake Buchanan was 8.5 feet below. The Edwards
Aquifer was 16.1 feet below normal and 17.6 feet below
the 2017 level. Llano was in Stage 5 water restrictions,
Fredericksburg was in Stage 3, and Uvalde and Kerrville
were in Stage 1. No property or crop damages were
reported.

July 31, 2018

Drought

USDA S4375

Llano, San
Saba

Drought

August 1, 2018
—August 31,
2018

Drought

N/A

N/A

A large part of South-Central Texas received 50% or less of
normal rain in August. This led to worsening drought
conditions in Maverick (Exceptional D4), Zavala (D4),
Caldwell (Severe D2), Comal (D2), Guadalupe (D2), Hays
(D2), Kendall (D2), Real (D2), and Williamson (D2)
Counties. Gillespie, Kinney, Llano, and Uvalde Counties
remained in Extreme (D3) drought and Blanco, Burnet,
Edwards, Kerr, and Val Verde were still in D2. Dimmit (D2)
County saw some improvement. Fire danger at the end of
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the month was moderate. All the counties in D2 or worse
drought had outdoor burn bans in effect. The seven-day
stream flow averages for the Pecos, Frio, Upper
Guadalupe, and the Upper Colorado Rivers were much
below normal (< 10%). The Rio Grande, Devils, and Nueces
basins were below normal (10-24%). Llano was in Stage 5
water restrictions, Fredericksburg was in Stage 3, and
Uvalde and Kerrville were in Stage 1. No property or crop
damages were reported.

September 1,
2018 —
September 11,
2018

Drought

N/A

N/A

After a month of record setting rain in some places and
nearly all of South-Central Texas receiving at least 150% of
normal all of our counties were in less than Severe (D2)
drought at the end of the month. Severe category drought
ended in Blanco, Burnet, Caldwell, Comal, Dimmit,
Edwards, Gillespie, Guadalupe, Hays, Kendall, Kerr, Kinney,
Llano, Maverick, Real, Uvalde, Val Verde, Williamson, and
Zavala Counties. No property or crop damages were
reported.

September 1,
2019 -
September 30,
2019

Drought

N/A

N/A

Most of South-Central Texas received less than 50% of
normal precipitation during July, August, and September,
and a large part of the region had less than 25%. This
resulted in drought conditions setting in. Atascosa, Bexar,
De Witt, Gonzales, Guadalupe, Hays, Karnes, Kendall, Lee,
Medina, Travis, Uvalde, and Val Verde Counties went into
Severe (D2) drought. Comal, Frio, Kinney, Llano, Maverick,
Williamson, and Wilson Counties went into Extreme (D3)
drought. Zavala County remained in D2 and Dimmit
County in D3. Stage 2 water restrictions were instituted in
parts of Guadalupe and Hays Counties. Stage 1 restrictions
were in place in Atascosa, Bexar, Comal, Karnes, Kendall,
Llano, Medina, Travis, Uvalde, and Williamson Counties
and voluntary restrictions were encouraged in Bastrop,
Dimmit, Gonzales, Lee, Val Verde, Wilson, and Zavala. Burn
bans were in place in all the affected counties except
Williamson and Uvalde. Texas A&M Agrilife reported
rangelands were dry with very short soil moisture levels.
Livestock were in fair condition and supplemental feeding
continued. Lake Amistad was 32.2 feet below Conservation
Pool Level. No property or crop damages were reported.

September 10,
2019

Drought

USDA S4577

Llano, San
Saba

Drought

September 24,
2019

Drought

USDA S4543

Llano

Drought
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October 1, Drought | USDA S4552 Llano, San Drought
2019 Saba

October 1, Drought N/A N/A Nearly all of South-Central Texas had less than normal

2019 - October rainfall during October. Much of the northwestern part of
31, 2019 the area had less than 50% of normal. This put Bandera,

Bastrop, Blanco, Burnet, Caldwell, Edwards, Fayette,
Lavaca, and Real Counties into Severe Drought (D2) and
Uvalde and Zavala Counties into Extreme Drought (D3). De
Witt, Gonzales, Guadalupe, Hays, Karnes, Kendall, Lee,
Travis, and Val Verde remained in D2 and Kinney, Llano,
and Maverick in D3. There was enough rain in Comal,
Dimmit, Frio, Williamson, and Wilson Counties to improve
conditions from D3 to D2. Burn bans were in effect for all
of the counties in D2 or worse drought except Uvalde,
Comal, Guadalupe, Gonzales, De Witt, Lavaca, Williamson,
Bastrop, Lee, and Burnet. Lake Amistad was at 50% of
conservation storage and Lake Georgetown was at 65%.
The Llano, Pedernales, Upper Colorado, San Gabriel,
Nueces, Frio, and Navidad Rivers had below normal
streamflow and the Atascosa River had a new record low
streamflow. Larger Public Water Systems in Bandera,
Bastrop, Blanco, Burnet, Caldwell, Comal, Dimmit, Fayette,
Gonzales, Hays, Karnes, Kendall, Llano, Travis, Uvalde, Val
Verde, Williamson, Wilson, and Zavala Counties were in
Voluntary or Stage 1 water restrictions. Systems in
Guadalupe and Real Counties were in Stage 2 and some
smaller Public Water Systems across the region were in
Stage 2 or Stage 3. The Texas A&M Agrilife Texas Crop and
Weather Report stated Ranchers around the district were
still culling herds due to drought conditions despite some
improvement. Cattle market prices were low due to the
high numbers of livestock for sale. The district in this case
includes Maverick, Zavala, Dimmit, and Frio Counties. No
property or crop damages were reported.

October 8, Drought | USDA S4596 Llano Drought
2019

November 1, Drought | USDA S4654 Llano, San Drought
2019 Saba

November 1, Drought N/A N/A Most of South-Central Texas received only 50% or less of
2019 - normal precipitation during November and drought
November 30, conditions remained unchanged across much of the
2019 northern and western parts of the region. Kinney, Llano,
Uvalde, and Zavala Counties stayed in Extreme Drought
(D3) and Bandera, Blanco, Burnet, Karnes, Kendall, Real,
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and Val Verde Counties stayed in Severe Drought (D2)
conditions. There was enough rain in Maverick County to
improve conditions from D3 to D2. Larger public water
systems in Real County were in Stage 2 water restrictions.
In Bandera, Blanco, Burnet, Karnes, Kendall, and Llano
there were Stage 1 restrictions and in Val Verde and Zavala
there were voluntary restrictions. Area reservoirs were
beginning to drop with the most significant impact at Lake
Amistad which was 31.1 feet below Conservation Pool
level. Of the counties in D2 or worse drought Blanco,
Karnes, Kendall, Kinney, Maverick, Real, Val Verde, and
Zavala had burn bans if effect. The Texas A&M Agrilife
Texas Crop and Weather Report pointed out that livestock
were in fair condition and producers continued with
supplemental feeding. No property or crop damages were
reported.

December 1,
2019 -
December 31,
2019

Drought N/A N/A

December was another dry month with nearly all of South-
Central Texas seeing 50% or less of normal precipitation.
Most of Kinney, Maverick, Uvalde, Zavala, and Dimmit
Counties had 10% or less of normal. With this lack of rain,
the drought status was unchanged across the region.
Kinney, Llano, Uvalde, and Zavala Counties remained in
Extreme Drought (D3) and Bandera, Blanco, Burnet,
Karnes, Kendall, Maverick, Real, and Val Verde Counties
stayed in Severe Drought (D2). Larger public water systems
in Real County were in Stage 2 water restrictions. In
Bandera, Blanco, Burnet, Karnes, Kendall, and Llano there
were Stage 1 restrictions and in Val Verde and Zavala there
were voluntary restrictions. Area reservoirs were
beginning to drop with the most significant impact at Lake
Amistad which was 31.1 feet below Conservation Pool
level. Of the counties in D2 or worse drought Karnes,
Kendall, Kinney, Maverick, Real, Uvalde, Val Verde, and
Zavala had burn bans if effect. No property or crop
damages were reported.

January 1, 2020
—January 31,
2020

Drought N/A N/A

There were three precipitation regimes over South Central
Texas in January. The area east of Hwy 281 received
between 75% and 125% of normal. The area west of Hwy
281 and north of Hwy 90 received between 125% and
300% or normal. The area west of Hwy 281 and south of
Hwy 90 received less than 50%. This led to some
improvement and some worsening of drought conditions.
Maverick County went from Severe (D2) Drought to
Extreme (D3) Drought. Atascosa, Caldwell, Comal, De Witt,
Dimmit, Frio, Gonzales, Guadalupe, Hays, Williamson, and
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Wilson Counties moved from no drought to Severe (D2).
Kinney, Llano, and Uvalde Counties improved from D3 to
D2. Zavala stayed in D3, and Blanco, Burnet, Karnes, and
Val Verde stayed in D2. Of the counties in D2 or worse
drought Atascosa, Dimmit, Frio, Karnes, Kinney, Maverick,
Uvalde, Val Verde, and Zavala had burn bans in place.
Larger public water systems in Blanco, Burnet, Karnes, and
Llano Counties were in Stage 1 water restrictions and in
Val Verde and Zavala there were voluntary restrictions. No
property or crop damages were reported.

February 1, Drought N/A N/A The northern half of South-Central Texas had above
2020 - normal precipitation during February. Parts of this region
February 18, received 125% to 200% of normal. This led to Blanco,

2020 Burnet, Comal, Hays, Llano, and Williamson Counties
improving to better than Severe (D2) drought category. No
property or crop damages were reported.

August 1, 2020 | Drought N/A N/A The U.S. Drought Monitor placed a large portion of West
— August 31, Central Texas in a Severe Drought for the month of August.

2020 A period of very hot temperatures and below normal
rainfall amounts led to a flash drought across a large part
of West Central Texas. These hot temperatures resulted in
numerous grass fires. According to the Texas Crop Report,
dryland cotton across the northern Edwards Plateau and
northwest Hill Country continued to show signs of stress
where moisture had been inadequate. Also, some
ranchers, in this region, had to provide supplemental feed
to their livestock because of the lack of grasses. The U.S.
Drought Monitor placed a portion of San Saba County into
the severe drought category. No property or crop damages
were reported.

November 1, Drought | USDA S4924 Llano, San Drought
2020 Saba
November 1, Drought N/A N/A November was another month of mostly below normal
2020 - rainfall across South Central Texas. Most of the northern
November 20, half of the area had less than 50% of normal with some
2020 places in the northwest having less than 10%. In most of

our counties the drought worsened during the month.
Bandera, Comal, Gillespie, Kendall, and Kerr Counties
entered Extreme (D3) Drought. Bastrop, Bexar, Blanco,
Burnet, Caldwell, Edwards, Guadalupe, Hays, Kinney, Lee,
Llano, Real, Travis, Val Verde, and Williamson ended the
month in Severe (D2) Drought. Uvalde and Zavala
remained in D3, and Dimmit, Frio, and Maverick stayed in
D2. Medina County with near normal rain actually
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improved from D3 to D2. Public water systems across the
region had instituted some level of water restrictions. The
Pecos, Frio, Nueces, Medina, and lower Guadalupe river
basins reported much below normal seven-day stream
flows at the end of the month. The upper and middle
Guadalupe, San Antonio, Blanco, San Marcos. Brazos, and
Colorado river basins reported below normal seven-day
flows. Reservoirs in the drought areas were below normal
with Lake Amistad 44 feet below normal. All of the
counties in D2 or worse drought had outdoor burn bans in
effect except Burnet, Kerr, and Bastrop. No property or
crop damages were reported.

November 1,
2020 -
November 20,
2020

Drought

N/A

N/A

The month of November featured an extended period of
dry weather, above normal temperatures and well below
normal rainfall. According to the U.S. Drought Monitor, the
drought became severe over a large part of West Central
Texas by the middle of November, especially south of
Interstate 20. The drought was exceptional in portions of
McCulloch and Mason Counties.

According to the Agrlife Texas Crop and Weather Report,
the area from Barnhart to San Saba and north across 120,
needed moisture. Wheat and oat fields were progressing
slowly. Stock tank levels remained very low. Cotton
harvest continued with below average yields reported.
Pecan harvest was mixed with some reporting low yields
and others reporting fair to good yields. Feeder cattle
prices were mostly steady at local auctions with steer
prices up $10-15 per hundredweight.

South of Barnhart to San Saba across 110, Trace amounts
of rain were reported, but more rain was needed. Spring
wheat planting began with oats and rye coming along
nicely. Livestock conditions were good with supplemental
feeding. Wildlife were in fair condition. U.S. Drought
Monitor placed a large part of San Saba County in a severe
drought category by November 17. The extreme
southwest part of the county was in an exceptional
drought. No property or crop damages were reported.

December 1,
2020 -
December 31,
2020

Drought

N/A

N/A

The drought continued over most of South-Central Texas
in December. Most of the area had less than normal
precipitation during the month. Drought conditions
worsened from Severe (D2) to Extreme (D3) in Caldwell,
Guadalupe, Kinney, Val Verde, and Williamson Counties
and from Moderate (D1) to D2 in Fayette County. Bandera,
Comal, Gillespie, Kendall, Kerr, Uvalde, and Zavala
Counties remained in D3 and Bastrop, Bexar, Blanco,
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Burnet, Dimmit, Edwards, Frio, Hays, Lee, Llano, Maverick,
Medina, Real, and Travis remained in D2. Large public
water systems in Austin, Del Rio, Fredericksburg, Kerrville,
New Braunfels, San Antonio, San Marcos, and Uvalde had
some level of water restrictions. Most area reservoirs were
below Conservation Pool level. Lake Amistad was 43.3 feet
below, Medina Lake 32.2 feet, and Lake Travis 21.8 feet.
Outdoor burn bans were in effect in Bandera, Bexar,
Dimmit, Edwards, Frio, Kendall, Kinney, Maverick, Medina,
Real, Val Verde, and Zavala Counties. No property or crop
damages were reported.

—January 31,
2022

December 01, Drought N/A N/A Lack of rainfall has caused the drought to continue to
2020 - expand and worsen in December. According to the Texas
December 31, Ag Report from Agrilife, small-grain growth slowed due to
2020 drought, and insect pests increased. Livestock looked fair
to poor due to the lack of grazing. Supplemental feeding of
livestock increased. U.S. Drought monitor placed San Saba
County in severe drought across the extreme western part
of the county and severe drought in the middle part of the
county. No property or crop damages were reported.
December 22, | Drought | USDA S4902 San Saba Drought
2020
January 1, 2021 | Drought N/A N/A Most of South-Central Texas received enough rain to bring
—January 31, drought relief in January. Bastrop, Blanco, Burnet,
2021 Caldwell, Edwards, Fayette, Gillespie, Guadalupe, Hays,
Kendall, Kerr, Kinney, Lee, Llano, Maverick, Real, Travis,
Val Verde, and Williamson Counties all improved to better
than Severe (D2) Drought. No property or crop damages
were reported.
November 01, Drought | USDA S5158 Llano, San Drought
2021 Saba
January01, Drought N/A N/A Most of west central Texas experienced an intensifying
2022 — January drought during January. The US Drought Monitor indicated
31, 2022 severe to extreme drought conditions across San Saba
County during January. No property or crop damages were
reported.
January 1, 2022 | Drought N/A N/A Most of the western half of South-Central Texas received

less than 25% of normal precipitation during January and
the north central part of the area had less than 75% of
normal. The lack of rainfall led to Severe (D2) Drought
conditions developing in Atascosa, Bandera, Blanco,
Burnet, Frio, Gillespie, Kendall, Kerr, Kinney, Llano,
Medina, Real, Uvalde, and Zavala Counties. Dimmit County
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worsened from Severe to Extreme (D3) and Edwards,
Maverick, and Val Verde remained in D2. At the end of the
month, the seven-day streamflow for rivers in the region
were below to much below normal. The Edwards Aquifer
was 4.6 feet below normal. Area reservoirs were below
normal. Lake Amistad was 48 feet below normal, and
Medina Lake was 47.3 feet below normal. Of the counties
in D2 or worse drought Atascosa, Blanco, Burnet, Dimmit,
Frio, Kendall, Kinney, Llano, Maverick, Val Verde, and
Zavala had outdoor burn bans in effect. No property or
crop damages were reported.

February 1,
2022 -
February 28,
2022

Drought

N/A

N/A

Another month of below normal precipitation left much of
South-Central Texas in Severe (D2) or worse drought
conditions. Dimmit County stayed in Extreme (D3) drought
and Atascosa, Bandera, Blanco, Burnet, Edwards, Frio,
Gillespie, Kendall, Kerr, Kinney, Llano, Maverick, Medina,
Real, Uvalde, Val Verde, and Zavala Counties remained in
D2. The 7-day average streamflow at the end of the month
was Much Below normal on the Frio, Medina, San Antonio,
Upper Guadalupe, Pedernales, and Llano Rivers. It was
Below normal on the Nueces River. Fredericksburg was in
Stage 3 water restrictions. The Edwards Aquifer was 9.6
feet below normal. Area lakes and reservoirs were below
normal with Lake Amistad 48.3 feet below and Medina
Lake 48.1 feet below. Atascosa, Blanco, Dimmit, Frio,
Kendall, Kinney, Llano, Maverick, Uvalde, Val Verde, and
Zavala Counties had outdoor burn bans in effect. No
property or crop damages were reported.

March 1, 2022
— March 31,
2022

Drought

N/A

N/A

The dry conditions rolled on through March resulting in
severe to extreme drought conditions across much of the
area. The U.S. Drought Monitor indicated severe to
extreme drought conditions across San Saba County during
March. No property or crop damages were reported.

March 1, 2022
— March 31,
2022

Drought

N/A

N/A

Nearly all of South-Central Texas had below normal
precipitation during the month and the area west of a line
from Burnet to San Antonio and Pleasanton had less than
25% of normal. This worsened the drought across the
region. Dimmit County ended the month in Exceptional
(D4) drought category. Atascosa, Bandera, Blanco, Burnet,
Edwards, Frio, Gillespie, Kendall, Kerr, Kinney, Llano,
Maverick, Medina, Real, Uvalde, Val Verde, and Zavala
Counties moved into Extreme (D3) drought. Bexar, Comal,
De Witt, Gonzales, Guadalupe, Karnes, and Wilson entered
Severe (D2) drought. Fredericksburg was in Stage 3 water
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restrictions and San Antonio and New Braunfels were in
Stage 1. The Edwards Aquifer was 15.4 feet below normal
at the end of the month. Area reservoirs were down with
Lake Amistad 51.3 feet below conservation pool level and
Medina Lake 51.6 feet below. The only counties in D2 or
worse drought without a burn ban in effect at the end of
the month were Bexar, Edwards, and Kerr. No property or
crop damages were reported.

April 1,2022 — | Drought N/A N/A The drought persisted across much of west central Texas
April 30, 2022 during April. Most areas reported severe to extreme
conditions. The US Drought Monitor indicated extreme to
exceptional drought conditions across San Saba County
during April. No property or crop damages were reported.

April 1,2022 — | Drought N/A N/A Most of South-Central Texas had another dry month in
April 30, 2022 April with all but a few spots receiving less than normal
rainfall. This led to a worsening of drought conditions for
Atascosa, Bandera, Burnet, Gillespie, Llano, Medina, Real,
and Uvalde Counties all of which went from Extreme (D3)
drought to Exceptional (D4) drought conditions. Bexar,
Karnes, and Wilson Counties went from Severe (D2)
drought to D3 drought. Lavaca County went into D2
drought. Blanco, Edwards, Frio, Kendall, Kerr, Kinney,
Maverick, and Zavala Counties remained in D3. Comal, De
Witt, Gonzales, and Guadalupe Counties remained in D2.
Near normal rain moved Dimmit County from D4 to D3
and above normal precipitation moved Val Verde County
from D3 to D2. All public water systems encouraged at
least voluntary water restrictions, and many had
mandatory restrictions in effect. Some the larger services
had the following: Fredericksburg Stage 3, New Braunfels
Stage 2, San Antonio Stage 2, Del Rio Stage 1, Kerrville
Stage 1, and Pleasanton Stage 1. The Edwards Aquifer was
19.6 feet below normal at the end of the month. Area
reservoirs were generally below normal conservation pool
levels with Lake Amistad 55.7 feet below normal and
Medina Lake 56.5 feet below normal. All the counties in D2
or worse drought had outdoor burn bans in effect except
Uvalde, Gonzales, and Lavaca. The 7-day streamflow at the
end of the month was well below normal on the rivers
across the northern part of South-Central Texas and below
normal across the southern part of the area. No property
or crop damages were reported.

May 1, 2022 — | Drought N/A N/A May was another dry month across most of South-Central
May 31, 2022 Texas which exacerbated the ongoing drought. In Blanco,
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Karnes, Kendall, and Kerr Counties the drought worsened
to Exceptional (D4) drought. Hays and Williamson Counties
moved into Severe (D2) drought for the first time.
Bandera, Gillespie, Medina, Real, and Uvalde remained in
D4. Bexar, Edwards, Frio, Kinney, Maverick, Wilson, and
Zavala stayed in Extreme (D3) drought. Comal, De Witt,
Gonzales, Guadalupe, Lavaca, and Val Verde remained in
D2. There were a few small areas that had above normal
rainfall and the drought category improved. Atascosa,
Burnet, and Llano improved from D4 to D3. Dimmit
improved from D3 to D2. All public water systems
encouraged at least voluntary water restrictions, and many
had mandatory restrictions in effect. Some the larger
systems had the following: Fredericksburg Stage 3, New
Braunfels Stage 2, San Antonio Stage 2, San Marcos Stage
2, Austin Stage 1, Del Rio Stage 1, Kerrville Stage 1, and
Pleasanton Stage 1. The Edwards Aquifer was 26.4 feet
below normal. Area reservoirs were below normal
Conservation Pool level. Lake Amistad was 58.0 feet below
normal; Medina Lake was 61.5 feet below normal, and
Lake Travis was 28.5 feet below normal. Rivers across the
region were below or much below normal seven-day
streamflow at the end of the month. All the counties in D2
or worse drought had outdoor burn bans in effect at the
end of the month. No property or crop damages were

reported.
May 1, 2022 — | Drought N/A N/A The drought continued and intensified across much of the
May 31, 2022 area, besides Crockett County, during the month of May.

The US Drought Monitor indicated mainly exceptional
drought conditions across San Saba County during the
month of May. No property or crop damages were

reported.
June 1, 2022 — | Drought N/A N/A June was another month with below normal precipitation
June 30, 2022 across South Central Texas and the drought continued to

worsen. Atascosa and Edwards Counties moved from
Extreme (D3) to Exceptional (D4) drought. Comal, De Witt,
Gonzales, and Guadalupe moved from Severe (D2) to D3.
Caldwell, Lee, and Travis moved into D2. Bandera, Blanco,
Gillespie, Karnes, Kendall, Kerr, Medina, Real, and Uvalde
remained in D4. Bexar, Burnet, Frio, Kinney, Llano,
Maverick, Wilson, and Zavala remained in D3. Dimmit,
Hays, Lavaca, Val Verde, and Williamson remained in D2.
All public water systems encouraged at least voluntary
water restrictions, and many had mandatory restrictions in
effect. Some the larger services had the following:
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Fredericksburg Stage 3, New Braunfels Stage 3, San
Antonio Stage 2, San Marcos Stage 2, Austin Stage 1, Del
Rio Stage 1, Kerrville Stage 1, and Pleasanton Stage 1. The
Edwards Aquifer dropped 1.9 feet and was 28.3 feet below
normal. Area reservoirs continued to fall farther below
normal conservation pool levels. Lake Amistad fell 4.5 feet
to 62.5 feet below normal; Medina Lake was down 4.7 feet
to 66.2 below normal, and Lake Travis dropped 2.5 feet to
31.0 feet below normal. All the counties in D2 or worse
drought had outdoor burn bans in effect. The 7-day
average streamflow on the Upper Guadalupe River was
near the all-time low. All the other rivers in the region
were below to much below normal. No property or crop
damages were reported.

June 1, 2022 — | Drought N/A N/A The drought persisted across much of West Central Texas
June 30, 2022 during the month of June. The US Drought Monitor
indicated severe/exceptional drought conditions across
San Saba County during the month of June. No property or
crop damages were reported.

July 1, 2022 — | Drought N/A N/A The drought intensified across much of west central Texas
July 31, 2022 during July. The US Drought Monitor indicated
extreme/exceptional drought conditions across San Saba
County during the month of July. No property or crop
damages were reported.

July 1, 2022 - Drought N/A N/A July was another month with below normal precipitation
July 31, 2022 across nearly all of South-Central Texas and the drought
continued to worsen. Bexar, Gonzales, Guadalupe, Karnes,
Kinney, Maverick, Uvalde, Wilson, and Zavala Counties
moved from Extreme (D3) to Exceptional (D4) drought.
Caldwell, Dimmit, Hays, Lavaca, Lee, Travis, and
Williamson moved from Severe (D2) to D3. Bastrop and
Fayette moved into D2. Atascosa, Bandera, Blanco,
Gillespie, Kendall, Kerr, Medina, and Real remained in D4.
Burnet, Comal, De Witt, Frio, and Llano remained in D3.
Val Verde remained in D2. Edwards County which had
some areas get above normal rainfall improved from D4 to
D3. All public water systems encouraged at least voluntary
water restrictions, and many had mandatory restrictions in
effect. Some the larger services had the following:
Fredericksburg Stage 3, New Braunfels Stage 3, San
Antonio Stage 2, San Marcos Stage 2, Austin Stage 1, Del
Rio Stage 1, Kerrville Stage 1, and Pleasanton Stage 1.
Georgetown declared Stage 2 this month, and Hutto
declared Stage 3. The Edwards Aquifer dropped 1.3 feet
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and was 27.2 feet below normal. Area reservoirs
continued to fall farther below normal conservation pool
levels. Lake Amistad fell 1.4 feet to 63.9 feet below
normal; Medina Lake was down 5.3 feet to 71.5 below
normal, and Lake Travis dropped 3.5 feet to 34.5 feet
below normal. All the counties in D2 or worse drought had
outdoor burn bans in effect. The 7-day average streamflow
on the Upper Guadalupe River was near the all-time low.
All the other rivers in the region were below to much
below normal. No property or crop damages were

reported.
August 1, 2022 | Drought N/A N/A Several heavy rain episodes during August led to above
— August 31, normal precipitation across South Central Texas. Much of
2022 the western half of the area received three to four times

their normal. The result was improvement on the drought
in all but two counties. The central part of the area had the
least rain and Comal County was the only county that saw
the drought worsen from Extreme (D3) category to
Exceptional (D4) category. Next door Hays County
remained in D3. All other counties saw improvement.
Bandera, Gillespie, Gonzales, Kerr, Kinney, Maverick, Real,
Uvalde, and Wilson improved from D4 to Severe (D2)
category. Bexar, Blanco, Guadalupe, Kendall, and Medina
improved from D4 to D3. Burnet, Caldwell, Llano, and
Williamson improved from D3 to D2. Of the counties in D2
or worse drought Maverick, Kerr, Bandera, Medina, Bexar,
Comal, Hays, and Wilson had outdoor burn bans in effect
at the end of the month. The 7-day average streamflow on
the Nueces River was normal (25%-75%), the Frio River
was much below normal (<10%), the Medina River was
below normal (10%-24%), the San Antonio River was
normal, the upper Guadalupe River was much below
normal, the lower Guadalupe River was below normal, the
upper Colorado River was normal to below normal, and
the lower Colorado River was below to much below
(<10%) normal. The Edwards Aquifer rose 4.2 feet but was
still 27.2 feet below normal. Lake Amistad rose 9.8 feet but
was still 54.1 feet below normal conservation pool level.
Medina Lake dropped 4.2 feet and was 75.7 feet below
normal and Lake Travis fell 1.7 feet to 36.2 feet below
normal. Most public water systems encouraged at least
voluntary water restrictions, and many had mandatory
restrictions in effect. Some of the larger services had the
following: Fredericksburg Stage 3, New Braunfels Stage 1,
San Antonio Stage 2, San Marcos Stage 2, Austin Stage 1,
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Description

Kerrville Stage 1, and Georgetown Stage 2. No property or
crop damages were reported.

August 1, 2022
—August 31,
2022

Drought

N/A

N/A

The drought intensified across west central Texas during
the month of August. The extreme/exceptional conditions
expanded to cover 79 percent of the area. The US Drought
Monitor indicated extreme drought conditions across San
Saba County during the month of August. No property or
crop damages were reported.

September 1,
2022 -
September 30,
2022

Drought

N/A

N/A

After beneficial rain in August, dry weather returned in
September. Most of South-Central Texas had below
normal precipitation and drought conditions worsened or
remained the same. Guadalupe and Hays Counties
worsened from Extreme (D3) category to Exceptional (D4)
category. Bandera and Caldwell went from Severe (D2)
category to D3. Bastrop, Fayette, Lavaca, and Travis
worsened to D2. Comal remained in D4. Bexar, Blanco,
Kendall, and Medina stayed in D3. Burnet, Gillespie,
Gonzales, Kerr, Kinney, Llano, Maverick, Real, Uvalde,
Williamson, and Wilson remained in D2. Of the counties in
D2 or worse drought Comal, Hays, Bexar, Blanco, Caldwell,
Medina, Fayette, Maverick, Travis, and Wilson had
outdoor burn bans in effect. At the end of the month the
7-day average streamflow was much below (<10%) normal
on the Frio River, below (10%-24%) normal on the Medina
River, below normal on the San Antonio River, much below
normal on the Guadalupe River, normal to below normal
on the upper Colorado River, and much below normal on
the lower Colorado. The Edwards Aquifer dropped 3.6 feet
and was 32.2 feet below normal at the end of the month.
Area reservoirs continued to lose water. Medina Lake was
down 1.1 feet to 76.8 feet below conservation pool level,
and Lake Travis was down 2.0 feet to 38.2 feet below
conservation level. Lake Amistad rose 12.6 feet during the
month due to rainfall in Mexico but was still 41.5 feet
below conservation level. Most public water systems
encouraged at least voluntary water restrictions, and many
had mandatory restrictions in effect. Some the larger
services had the following: New Braunfels Stage 1, San
Antonio Stage 2, Austin Stage 1, and Kerrville Stage 1. No
property or crop damages were reported.

September 1,
2022 -
September 30,
2022

Drought

N/A

N/A

The drought weakened across west central Texas during
the month of September. The US Drought Monitor
indicated moderate/severe drought conditions across San
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Date(s) of Event FEMA and/or | Llano and/or Description
USDA San Saba
Declaration County
Number (if included in
applicable) Declaration?

Saba County during the month of September. No property
or crop damages were reported.

October 1, Drought N/A N/A The drought remained across much of west central Texas
2022 — October during the month of October. The US Drought Monitor
31, 2022 indicated moderate/severe drought conditions across San

Saba County during the month of October. No property or
crop damages were reported.

October 1, Drought N/A N/A Rainfall was a bit of a mixed bag in October. A swath of the
2022 — October central part of the area had 10-50% of normal. The area
31, 2022 along the Rio Grande had 100-200% of normal. The rest of

the area was in between. There was enough rainfall in
Bandera County for that county to improve from Extreme
(D3) drought to Severe (D2) drought. Lack of rain
worsened the drought from D2 to D3 in Fayette and
Gonzales Counties. All other counties remained where
they were in September. Comal, Guadalupe, and Hays
stayed in Exceptional (D4) drought. Bexar, Blanco,
Caldwell, Kendall, and Medina remained in D3. Bastrop,
Burnet, Gillespie, Kerr, Kinney, Lavaca, Llano, Real, Travis,
Uvalde, Williamson, and Wilson stayed in D2. Of the
counties in D2 or worse drought Comal, Guadalupe, Hays,
Bexar, Blanco, Caldwell, Fayette, Gonzales, Kendall,
Medina, Burnet, Gillespie, Llano, Travis, and Wilson had
outdoor burn bans in effect at the end of the month. The
7-day average streamflow at the end of the month was
normal (25%-75%) to below normal (10%-24%) on the
Nueces River, much below normal (<10%) on the Frio
River, below normal (10%-24%) on the Medina River,
below normal (10%-24%) on the San Antonio River, much
below normal (<10%) on the upper and lower Guadalupe
River, and normal (25%-75%) to below normal (10%-24%)
on the upper Colorado River. Area reservoirs were below
normal pool level. Lake Amistad rose 4.5 feet but was still
37.0 feet below normal. Medina Lake decreased 1.2 feet to
78.0 feet below normal and Lake Travis dropped 2.4 feet
to 40.6 feet below normal. The Edwards Aquifer rose 2.3
feet but was 33.2 feet below average. Most public water
systems encouraged at least voluntary water restrictions,
and many had mandatory restrictions in effect. Some of
the larger services had the following: New Braunfels Stage
1, San Antonio Stage 2, Austin Stage 1, and Kerrville Stage
1. No property or crop damages were reported.

Sources: NOAA 2023; USDA 2023; FEMA 2023
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Probability of Future Occurrences

For the 2023 HMP update, the most up-to-date data was collected to calculate the probability of future occurrence
of drought events for the Planning Area. Information from NOAA-NCEI storm events database and the 2018 State
of Texas HMP were used to identify the number of drought events that occurred between 1950 and 2022. Table
4.3.2-2 and Table 4.3.2-3 present the probability of future events for the drought hazard in Llano County and San
Saba County, respectively.

Table 4.3.2-2. Probability of Future Drought Events, Llano County

Hazard Type Number of Occurrences Between % Chance of Occurring in Any Given

1950 and 2022 Year

Drought 71 97.26%

Sources: NOAA 2023; TDEM 2018

Note: Disaster occurrences include federally declared disasters since the 1950 Federal Disaster Relief Act, and selected events since 1968. Due to limitations
in data, not all drought events occurring between 1954 and 1996 are accounted for in the tally of occurrences. As a result, the number of hazard
occurrences is underestimated.

Table 4.3.2-3. Probability of Future Drought Events, San Saba County

1950 and 2022 Year

Hazard Type Number of Occurrences Between % Chance of Occurring in Any Given

Drought ‘ 62 ‘ 84.93%

Sources: NOAA 2023; TDEM 2018

Note: Disaster occurrences include federally declared disasters since the 1950 Federal Disaster Relief Act, and selected events since 1968. Due to limitations
in data, not all drought events occurring between 1954 and 1996 are accounted for in the tally of occurrences. As a result, the number of hazard
occurrences is underestimated.

In Section 4.4, the identified hazards of concern for the Planning Area were ranked (Table 4.4-4 and Table 4.4-5).
The probability of occurrence, or likelihood of the event, is one parameter used for hazard rankings. Based on
historical records and input from the Planning Team, the probability of occurrence for drought in the Planning
Area is considered ‘occasional’.

Climate Change Projections

The climate of Texas is changing. Climate is defined not simply as average temperature and precipitation but also
by the type, frequency, and intensity of weather events. Both globally and at the local scale, climate change has
the potential to alter the prevalence and severity of extremes such as droughts. While predicting changes of
drought events under a changing climate is difficult, understanding vulnerabilities to potential changes is a critical
part of estimating future climate change impacts on human health, society, and the environment (EPA 2016).

With a warmer climate, droughts can become more frequent, more severe, and longer lasting. According to the
National Climate Assessment, variable precipitation and rising temperatures are intensifying droughts, increasing
heavy downpours, reducing snowpack, and causing declines in water survey quality. Future warming will add to
the stress on water supplies and impact the availability of water supply (USGCRP 2018).

Vulnerability Assessment
To understand risk, a community must evaluate assets exposed to and vulnerable to the identified hazard. The
entire Planning Area is exposed to the drought hazard; therefore, all assets within Llano County and San Saba
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County (population, structures, critical facilities, and lifelines), as described in Section 3 (County Profile), are
potentially vulnerable to a drought event. The following text evaluates and estimates the potential impact of the
drought hazard in Llano County and San Saba County as a whole.

Impact on Life, Health, and Safety

The entire population of Llano County and San Saba County is vulnerable to drought events (2020 Census: 21,243
in Llano County, 5,730 in San Saba County). Drought conditions can affect public health and safety, including
reduced local firefighting capabilities, health problems related to low water flows and poor water quality, and
health problems related to dust. If droughts are severe enough, these health problems can lead to loss of human
life.

Other possible impacts include recreational risks; effects on air quality; diminished living conditions related to
energy, air quality, and sanitation and hygiene; compromised food and nutrition; and increased incidence of iliness
and disease. Due to their age, health conditions, and limited ability to mobilize to shelters, cooling, and medical
resources, the infirm, young, and elderly are particularly susceptible to drought and extreme temperatures,
sometimes associated with drought conditions. Some drought-related health effects are short term, while others
can be long term (CDC 2012).

Impact on General Building Stock

No structures will be directly affected by drought conditions, though some structures may become vulnerable to
wildfires, which are more likely following years of drought. Droughts can have significant impacts on other types
of property such as landscaped areas and economically important natural resources.

Impact on Critical Facilities

Water supply facilities may be affected by drought events. However, a majority of the critical facilities defined for
this plan will continue to be operational during a drought.

Impact on Economy

Drought causes the most significant economic impacts on industries that use water or depend on water for their
business, most notably agriculture and related sectors, power plants, and oil refineries. In addition to losses in
yields in crop and livestock production, drought is associated with increased insect infestations, plant diseases,
and wind erosion. Drought can lead to other losses because so many sectors interconnected. This can lead to
unemployment, increased credit risk for financial institutions, capital shortfalls, and loss of tax revenue. Prices for
food, energy, and other products may also increase as supplies decrease.

According to the 2017 Census of Agriculture, Llano County has 523,436 acres of farmland, resulting in a $15.7
million market value of products sold (USDA 2017). Saba County has 660,016 acres of farmland, resulting in a
$35.8 million market value of products sold (USDA 2017).

According to the 2018 State of Texas HMP, between 1996 and 2016, Llano County experienced drought-related
losses (property plus crop losses) ranging between $143 million and $3.1 billion. San Saba County did not
experience drought-related losses (TDEM 2018).
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Impact on the Environment

Drought can impact the environment because it can trigger wildfires, increase insect infestations, and exacerbate
the spread of disease (NOAA 2000). Droughts will also impact water resources that are relied upon by aquatic and
terrestrial species. Ecologically sensitive areas, such as wetlands, can be particularly vulnerable to drought periods
because they are dependent on steady water levels and soil moisture availability to sustain growth. As a result,
these types of habitats can be negatively impacted after long periods of dryness.

Future Changes That May Impact Vulnerability

Understanding future changes that effect vulnerability in the Planning Area can assist in planning for future
development and ensure establishment of appropriate mitigation, planning, and preparedness measures. The
Planning Area considered the following factors to examine potential conditions that may affect hazard
vulnerability:

e Potential or projected development
e Projected changes in population
e Other identified conditions as relevant and appropriate, including the impacts of climate change

Projected Development

Any areas of growth could be potentially impacted by the drought hazard because the entire Planning Area is
exposed and vulnerable to droughts. Future growth and development could impact the amount of potable water
available due to a drain on the available water resources. An increased drain on water resources would not only
impact the Planning Area’s population, but it would also exacerbate impacts to other areas of the Planning Area
as discussed above, including agriculture and recreational facilities.

Projected Changes in Population

Llano County has experienced an increase in population between the 2010 Census (19,301) and the 2020 Census
population of 21,243. The population of the County is expected to increase over the next few years. San Saba
County experienced a decrease in population between the 2010 Census (6,131) and the 2020 Census population
of 5,730. The Texas Demographic Center has produced population estimates for the region that were last updated
in 2018 based on 2010 Census data. The estimates show a slight projected decline for Llano County between 0.14
and 0.25 percent every five years from 2025 to 2035, followed by a projected growth between 0.68 and 3.3
percent every five years from 2035 to 2050. The estimates show projected decline for San Saba County between
1.51 and 4.3 percent every five years from 2025 to 2050 (Texas Demographic Center n.d.).

With an increase in population, the demand for water supply will increase. During a drought, the amount of water
needed might not be available. This might require reallocation of water resources to meet demands during a
drought. If needed, the counties can pass special ordinances regulating the amount of water consumed and used
during periods of drought to conserve water.

Climate Change

Climate change has the potential to impact the number of and the severity of droughts. An increased incidence of
drought might impact availability of water supplies, primarily placing an increased stress on the population. It is
unlikely that structure exposure and vulnerability would increase as a direct result of drought, although secondary
impacts of drought, such as wildfire, could increase and threaten structures. If a wildfire were to occur during a
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drought, emergency services might face complications from a water shortage depending on their water source,
and critical water-related service sectors might need to adjust management practices and actively manage
resources. Increased incidence of drought increases the potential for impacts on the local economy, including the
production of agricultural products.

Change of Vulnerability Since 2016 HMP

Since the 2016 HMP, Llano County has grown in population, while San Saba County has decreased in population.
Overall, Llano County and San Saba County will continue to be exposed and vulnerable to drought events.
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Section 4  Risk Assessment

4.3 Hazard Profiles

| 4.3.3 Extreme Temperatures

The following section provides the hazard profile and vulnerability assessment for the extreme temperatures
hazard in the Planning Area. When referring to the Planning Area, it includes both Llano County and San Saba
County.

Hazard Profile

Hazard Description

Extreme Heat

Extreme heat events are defined by the U.S. Environmental Protection Agency (EPA) as “summertime weather
that is substantially hotter or more humid than average for a location at that time of year” (US EPA 2016). Criteria
that define an extreme heat event may differ among jurisdictions and in the same jurisdiction depending on the
time of year.

The summer months in Texas are frequently affected by extreme heat hazards. Persistent domes of high pressure
establish themselves, which set up hot and dry conditions. This high pressure prevents other weather features
such as cool fronts or rain events from moving into the area and providing necessary relief. Daily high
temperatures range into the upper 90s and low 100s. When combined with moderate to high relative humidity
levels, the heat index moves into dangerous levels, and a heat index of 105°F is considered the level where many
people begin to experience extreme discomfort or physical distress (Llano County 2016).

Extreme Cold

Extreme cold events are when temperatures drop well below normal in an area. What constitutes as extreme cold
varies in different parts of the country. In the southern United States, near freezing temperatures are considered
extreme cold. Freezing temperatures can cause severe damage to citrus fruit crops and other vegetation. Pipes
may freeze and burst in homes that are poorly insulated or without heat (NWS n.d.).

Extreme cold often accompanies a winter storm or is left in its wake. It is most likely to occur in the winter months
of December, January, and February. Prolonged exposure to the cold can cause frostbite or hypothermia and can
become life-threatening. Infants and the elderly are most susceptible. Pipes may freeze and burst in homes or
buildings that are poorly insulated or without heat. Extreme cold can disrupt or impair communications facilities
(Llano County 2016) (San Saba County 2016).

Location

The entire Planning Area is susceptible to extreme temperature events and can be affected during periods of
extreme heat and extreme cold. With extreme heat events, they can be exacerbated in urban areas, where
reduced air flow, reduced vegetation, and increased generation of waste heat can contribute to temperatures

that are several degrees higher than in surrounding rural (Llano County and San Saba Unincorporated Areas) or
less urbanized areas. This phenomenon is known as urban heat island effect. This can happen in the City of Llano,
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Horseshoe Bay, and Sunrise Beach Village in Llano County and in the City of San Saba and Richland Springs in San
Saba County (Llano County 2016) (San Saba County 2016).

Extent

Extreme Heat

The extent of extreme heat temperatures generally is measured through the Heat Index. Heat index tables (see
Figure 4.3.3-1) are commonly used to provide information about how hot it feels, which is based on the
interactions between several meteorological conditions. Since heat index values were devised for shady, light
wind conditions, exposure to full sunshine can increase heat index values by up to 15 degrees Fahrenheit (°F).
Also, strong winds, particularly with very hot, dry air, can be extremely hazardous. Extreme heat is defined as a
combination of very high temperatures and, usually, exceptionally humid conditions. When persisting over a
period of time, it is called a heat wave (State of Texas 2018).

Figure 4.3.3-1. NOAA’s National Weather Service Heat Index Table (°F)

National Weather Service
Heat Index Chart

Temperature (°F)

80 82 84 86 88 90 92 94 96 98 100 102 104 106 108 110

40 |80 81 83 85 88 91 94 97 101
45 |80 82 84 87 89 93 96 100 -

50 |81 83 85 88 91 95 99 103'

& | 55|81 84 86 97
£ |60 |82 84 88
E |65 |82 85 89
=~ | 70 |83 86 90
£ |75 |84 88 92
e |80 |84 89 94
85 |85 90 96
90 |86 91 98

95 [ 86 93 100
100 | 87 95 103

Likelihood of Heat Disorders with Prolonged Exposure and/or Strenuous Activity
Caution Extreme Caution W Danger M Extreme Danger

Source:  NOAA National Weather Service

Each National Weather Service office issues some or all of the following heat-related products as conditions
warrant (Table 4.3.3-1):

Table 4.3.3-1. National Weather Service Alerts for Extreme Heat

Criteria
Excessive Heat Warning—Take An Excessive Heat Warning is issued within 12 hours of the onset of extremely
Action! dangerous heat conditions. The general rule of thumb for this Warning is when the

maximum heat index temperature is expected to be 105° or higher for at least 2
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Criteria

days and nighttime air temperatures will not drop below 75°; however, these
criteria vary across the country, especially for areas not used to extreme heat
conditions. If you don't take precautions immediately when conditions are
extreme, you may become seriously ill or even die.

Excessive Heat Watches—Be Heat watches are issued when conditions are favorable for an excessive heat event
Prepared! in the next 24 to 72 hours. A Watch is used when the risk of a heat wave has
increased but its occurrence and timing is still uncertain.

Heat Advisory—Take Action! A Heat Advisory is issued within 12 hours of the onset of extremely dangerous heat
conditions. The general rule of thumb for this Advisory is when the maximum heat
index temperature is expected to be 100° or higher for at least 2 days, and
nighttime air temperatures will not drop below 75°; however, these criteria vary
across the country, especially for areas that are not used to dangerous heat
conditions. Take precautions to avoid heat iliness. If you don't take precautions,
you may become seriously ill or even die.

Excessive Heat Outlooks—Be The outlooks are issued when the potential exists for an excessive heat event in the
Aware! next 3-7 days. An Outlook provides information to those who need considerable
lead-time to prepare for the event.

Source:  NWSn.d.

Worst-Case Scenario

An extreme multi-year drought with extreme heat conditions could impact the region with little warning.
Combinations of low precipitation and unusually high temperatures could occur over several consecutive years.
Intensified by such conditions, extreme wildfires could break out throughout the planning area, increasing the
need for water. Surrounding communities, also in drought and extreme heat conditions, could increase their
demand for water supplies relied upon by the planning partnership, causing social and political conflicts. If such
conditions persisted for several years, the economy of both Llano County and San Saba County could experience
setbacks, especially in water dependent industries. The following are extreme heat-related issues:

¢ |dentification and development of alternative water supplies.

e Utilization of groundwater recharge techniques to stabilize the groundwater supply.

¢ The probability of increased drought frequencies and durations due to climate change.

¢ The promotion of active water conservation even during non-drought periods.

¢ Increasing vulnerability to drought over time as demand for water from different sectors increases.

¢ The effects of climate change may result in an increase in frequency of extreme heat events.

¢ The effects of recent droughts have exposed the vulnerability of the planning areas economy to
drought events.

e Environmental and erosion control impact analysis for transportation projects.

¢ Wildlife habitat management for landowners.

e Human health impacts from droughts and extreme heat.

¢ Monitoring and evaluating risks to power supply and water rights.

¢ Development of mitigation- or response-based state drought plans.

Extreme Cold
In 2001, the NWS implemented an updated wind chill temperature index (see Figure 4.3.3-2). This index describes
the relative discomfort or danger resulting from the combination of wind and temperature. Wind chill is based on
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the rate of heat loss from exposed skin caused by wind and cold. As the wind increases, it draws heat from the
body, driving down skin temperature and eventually the internal body temperature (NOAA 2022).

Figure 4.3.3-2. National Weather Service Wind Chill Chart (°F)

Temperature (°F)
Calm 40 0 -5 -10

Wind (mph)

Ww & b 1 O N OO W

Frostbite Times D 30 minutes D 10 minutes u 5 minutes

Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V®'°) 4+ 0.4275T(V°19)
Where, T= Air Temperature (°F) V=Wind Speed (mph) Effective 11/01/01

Source:  NWS 2019

The NWS provides alerts when Wind Chill indices approach hazardous levels. Table 4.3.3-2 explains these alerts.

Table 4.3.3-2. National Weather Service Alerts for Extreme Cold
Alert ‘ Criteria

Wind Chill Warning — Take Action! NWS issues a wind chill warning when dangerously cold wind chill values are
expected or occurring. If you are in an area with a wind chill warning, avoid going
outside during the coldest parts of the day. If you do go outside, dress in layers,
cover exposed skin, and make sure at least one other person knows your
whereabouts. Update them when you arrive safely at your destination.

Wind Chill Watch — Be Prepared NWS issues a wind chill watch when dangerously cold wind chill values are

possible. As with a warning, adjust your plans to avoid being outside during the

coldest parts of the day. Make sure your car has at least a half a tank of gas and
update your winter survival kit.

Wind Chill Advisory — Be Aware NWS issues a wind chill advisory when seasonably cold wind chill values, but not
extremely cold values are expected or occurring. Be sure you and your loved one’s
dress appropriately and cover exposed skin when venturing outdoors.

Source:  NWS n.d.
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The most significant secondary hazards associated with extreme cold temperatures occur after a severe winter
storm when there are falling and downed trees, landslides, broken pipes, and downed power lines. Heavy rain
and icy conditions can overwhelm both natural and manmade drainage systems, causing overflow and property
destruction. Landslides occur when the soil on slopes becomes oversaturated and fails. Additionally, the storms
may result in closed highways and blocked roads. It is not unusual for motorists and residents to become stranded.
Annually, icy conditions and frozen pipes cause damage to residences and businesses. Late season winter events
will typically cause some plant and crop damage (Llano County 2016) (San Saba County 2016).

Worst-Case Scenario
Primarily, the extreme cold faced in Llano and San Saba Counties is coupled with severe winter weather. A worst-
case event would involve prolonged high winds during a winter storm. Such an event would have both short-term
and longer-term effects. Initially, schools and roads would be closed due to power outages caused by high winds
and downed tree obstructions. In more rural areas, some subdivisions could experience limited ingress and egress.
Important issues associated with a winter storm in the planning area include the following:
e Older building stock in the planning area is built to low code standards or none at all. These structures
could be highly vulnerable to winter weather, particularly freezing temperatures, high winds, and ice.
e Redundancy of power supply must be evaluated.
e The capacity for backup power generation is limited.
e Future efforts should be made to identify populations at risk and determine special needs during a winter
storm event

Previous Occurrences and Losses

FEMA Disaster Declarations

Between 1954 and 2022, Llano County and San Saba County were included in no disaster (DR) or emergency (EM)
declarations for extreme heat-related events. Between 1954 and 2022, Llano County and San Saba County were
included in two disaster (DR) or emergency (EM) declarations for extreme cold-related events; the two
declarations, FEMA DR-4586 and FEMA-3554-EM, were for the same event, Winter Storm Uri.

Generally, these disasters cover a wide region of the State; therefore, they can impact many counties. However,
not all counties were included in the disaster declarations as determined by FEMA (FEMA 2022). Detailed
information about the declared disasters since 1954 is provided in Section 3 (County Profile).

U.S. Department of Agriculture Disaster Declarations

The Secretary of Agriculture from the U.S. Department of Agriculture (USDA) is authorized to designate counties
as disaster areas to make emergency loans to producers suffering losses in those counties and in counties that are
contiguous to a designated county. Between 2012 and 2022, Llano County and San Saba County were not included
in extreme heat-related agricultural disaster declarations. Between 2012 and 2022, Llano County and San Saba
County were not included in extreme cold-related agricultural disaster declarations (USDA FSA 2022).

Previous Events
For this 2023 HMP update, known extreme heat events that impacted the Planning Area between 2017 and 2022
are discussed below. For events prior to 2017, refer to Appendix | (Supplementary Data).
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Table 4.3.3- 3. Extreme Temperature Events in the Planning Area (2017 to 2022)

Date(s) of Event Type FEMA and/or USDA Llano and/or San Description
Event Declaration Number Saba County

(if applicable) included in
Declaration?

July 19, 2018 | Excessive Heat N/A N/A Strong high pressure settled over
South Central Texas, and temperatures
soared to record levels. The heat wave
started on the 19th in Burnet, Frio,
Llano, Medina, Travis, and Williamson
Counties with high temperatures
reaching 105 and higher. The hot
temperatures spread across the
region, reaching their greatest extent
on the 23rd when 22 counties reached
extreme heat criteria.

July 13, 2020 Excessive Heat N/A N/A Temperatures exceeded 105 degrees
across Atascosa, Bastrop, Bexar,
Burnet, Caldwell, De Witt, Fayette,
Gillespie, Gonzales, Guadalupe, Hays,
Kerr, Lee, Llano, Medina, Travis, and
Uvalde Counties.

February 14, Severe Winter FEMA DR-4586, Llano County and | A series of weather systems brought
2021 Storm FEMA-3554-EM San Saba County | several rounds of winter weather to
South and West Central Texas from
February 11 through February 18. The
second round came on the 13th and
14th with cold air still in place in the
low levels, another upper-level
shortwave trough moved across Texas
providing lift for precipitation. The
deeper atmosphere had warm air
above the cold leading to a second
round of freezing rain. The third round
of winter weather was initiated by
another upper-level shortwave trough
on the 14th and 15th. This system
brought cooler air above the boundary
layer and turned precipitation to
snow. Most of the area had only snow,
but there were also short periods of
freezing rain in a few places. In
addition to the snow, bitterly cold air
and breezy winds combined to bring
extreme wind chill values on the 15th.

Sources:  NOAA NCEI 2022; USDA FSA 2022; FEMA 2022; San Saba County 2016; Llano County 2016
Notes: Llano County was affected by the two excessive heat events listed in the above table. San Saba County was not impacted by any heat-related
events between the years 2017-2022. No declarations were issued by FEMA or the USDA for either County.
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Probability of Future Occurrences

For the 2023 HMP update, the most up-to-date data was collected to calculate the probability of future occurrence
of extreme heat and cold events for the project area. Information from NOAA-NCEI storm events database on the
historical occurrence of extreme heat and cold events that occurred between 1950 and 2022 was limited. Instead,
information from the Midwestern Regional Climate Center was used to identify the number of days with greater
than 105 degrees F to represent extreme heat events and the number of days with a minimum temperature below
10 degrees F to represent extreme cold events. Table 4.3.3-4 presents the probability of future events for extreme
temperatures in Llano County; Table 4.3.4-5 presents the probability of future events for extreme temperatures
in San Saba County.

Table 4.3.3-4. Probability of Future Extreme Temperature Events, Llano County

Hazard Type Number of Occurrences Between % Chance of Occurring in Any Given
1950 and 2022 Year
Maximum Temperature >105 degrees 290 100%
F
Minimum Temperature <10 degrees F ‘ 28 38.36%
Total | 318 100%

Sources:  MRCC 2023

Note: Disaster occurrences include federally declared disasters since the 1950 Federal Disaster Relief Act, and selected events since 1968. Due to limitations
in data, not all Extreme Heat events occurring between 1954 and 1996 are accounted for in the tally of occurrences. As a result, the number of hazard
occurrences is underestimated.

Table 4.3.3-5. Probability of Future Extreme Temperature Events, San Saba County

Hazard Type Number of Occurrences Between % Chance of Occurring in Any Given
1950 and 2022 Year
Maximum Temperature >105 degrees 51 69.86%
F
Minimum Temperature <10 degrees F ‘ 21 28.77%
Total | 72 98.63%

Sources: MRCC 2023

Note: Disaster occurrences include federally declared disasters since the 1950 Federal Disaster Relief Act, and selected events since 1968. Due to limitations
in data, not all Extreme Heat events occurring between 1954 and 1996 are accounted for in the tally of occurrences. As a result, the number of hazard
occurrences is underestimated.

In Section 4.4, the identified hazards of concern for the Planning Area were ranked (Table 4.4-4 and Table 4.4-5).
The probability of occurrence, or likelihood of the event, is one parameter used for hazard rankings. Based on
historical records and input from the Planning Team, the probability of occurrence for extreme temperatures in
the Planning Area is considered ‘frequent’.

Climate Change Projections

Temperature trends in the project area, like the rest of the globe, are increasing. Between September 1950 to
August 2022, the 12-month average temperature in Llano County increased 2.8°F; from September 1950 to August
2022, the 12-month average temperature was 66.3°F (see Figure 4.3.4-3) (USA Facts, NCEIl 2022). Similarly,
between September 1950 to August 2022 the 12-month average temperature in San Saba County increased 3.2°F;
from September 1950 to August 2022, the 12-month average temperature was 65.5°F (see Figure 4.3.4-4) (USA
Facts, NCEIl 2022).
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Figure 4.3.3-3. 12-month temperature averages in Llano County, Sept. 1950 - Aug. 2022
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Figure 4.3.3-4. 12-month temperature averages in San Saba County, Sept. 1950 — Aug. 2022
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Extreme heat has always been prevalent in Texas. Unusually hot summer temperatures have become more
common across the contiguous 48 states in recent decades, extreme heat events (heat waves) have become more
frequent and intense, and these trends are expected to continue. As a result, the risk of heat-related deaths and
illness is also expected to increase. Death rates can also change, however, as people acclimate to higher
temperatures and as communities strengthen their heat response plans and take other steps to continue to adapt
(US EPA 2022).
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Extreme cold temperatures have become more prevalent in Texas in recent years. However, extreme cold waves
are likely to decrease as winter temperatures increase in the future. This winter warming is expected to reduce
the number of direct cold-related deaths, but the decrease is projected to be smaller than increases in heat-
related deaths in most regions. This is because some of the factors that lead to higher death rates in the winter
are not particularly sensitive to climate change, because extreme heat has a more immediate and direct effect on
death rates than extreme cold, and because the solutions to protect against cold exposure (such as staying
indoors, wearing more clothing, turning on the heat) are more widely accessible than protection against extreme
heat. Cold-related death rates can change as communities strengthen their cold weather plans and take other
steps to protect vulnerable people during cold winter months (US EPA 2022).

Vulnerability Assessment

To understand risk, a community must evaluate assets exposed to and vulnerable to the identified hazard. The
entire Planning Area is exposed to the extreme temperature hazard. The following text evaluates and estimates
the potential impact of the extreme temperature hazard in Llano County and San Saba County as a whole.

Impact on Life, Health, and Safety

The entire population of Llano County (21,243) and San Saba County (5,730) is exposed to the extreme
temperature hazard. Extreme temperature events have potential health impacts including injury and death.
According to the Centers for Disease Control and Prevention, populations most at risk to extreme cold and heat
events include the following: 1) the elderly, who are less able to withstand temperatures extremes due to their
age, health conditions, and limited mobility to access shelters; 2) infants and children up to four years of age; 3)
individuals with chronic medical conditions (e.g., heart disease, high blood pressure), 4) low-income persons that
cannot afford proper heating and cooling; and 5) the general public who may overexert during work or exercise
during extreme heat events or experience hypothermia during extreme cold events (CDC 2007). The number of
people vulnerable to extreme temperatures are presented in Table 4.3.4-6.
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Table 4.3.3-6. Vulnerable Populations in the Llano County

Llano Population (2020 American Community 5-year Estimates 2020 Population
Jurisdiction Decennial)
Percent Percent of Under Percent of Non-English Percent of Disability Percent of | Poverty | Percent of
of Jurisdiction 5 Jurisdiction Speaking Jurisdiction Jurisdiction Level Jurisdiction
County Total Total Households Total Total Total
Total
Horseshoe Bay (C) 4,257 20.0% 2,221 52.2% 93 2.2% 0 0.0% 928 21.8% 156 3.7%
Sunrise Beach (C) 3,325 15.7% 691 20.8% 314 9.4% 12 0.4% 719 21.6% 531 16.0%
Llano (C) 739 3.5% 383 51.8% 16 2.2% 0 0.0% 176 23.8% 30 4.1%
Unincorporated 12,922 60.8% 4,680 36.2% 414 3.2% 56 0.4% 3,490 27.0% 895 6.9%
Llano County
Llano County (Total) | 21,243 100.0% 7,975 37.5% ‘ 837 3.9% 68 0.3% 5,313 25.0% 1,612 7.6%

Source: U.S. Census 2020
Notes: (C) = City, (T) = Town

Table 4.3.3-7. Vulnerable Populations in the San Saba County

San Saba Population (2020 American Community 5-year Estimates 2020 Population
Jurisdiction Decennial)
Percent | Over 65 | Percentof | Under5 | Percent of Non- Percent of | Disability | Percent of Percent of
of Jurisdiction Jurisdiction English Jurisdiction Jurisdiction Jurisdiction
County Total Total Speaking Total Total Total
Total Households
Richland Springs (T) 244 4.3% 62 0.0% 14 0.0% 0 0.0% 58 0.0% 41 0.0%
San Saba (C) 3,117 54.4% 588 18.9% 191 6.1% 86 2.8% 405 13.0% 510 16.4%
Unincorporated 2,369 41.3% 757 0.0% 107 0.0% 9 0.0% 519 0.0% 163 0.0%
San Saba County
San Saba County (Total) | 5,730 100.0% 1,407 10.3% 312 3.3% 95 1.5% 982 7.1% 714 8.9%

Source: U.S. Census 2020
Notes: (C) = City, (T) = Town
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Exposure to extreme temperature can pose a number of health risks to individuals. Table 4.3.3-8 and Table 4.3.3-
9 identify different health hazards related to extreme heat and extreme cold conditions.

Table 4.3.3-8. Health Effects of Extreme Heat

Sunburn Redness and pain. In severe cases: swelling of skin, blisters, fevers, and headaches

Dehydration Excessive thirst, dry lips, and slightly dry mucous membranes

Heat Cramps Painful spasms, usually in muscles of legs and abdomen, and possible heavy sweating

Heat Exhaustion Heavy sweating; weakness; cold, pale and clammy skin; weak pulse; possible fainting and
vomiting

Heat Stroke High body temperature (1042F or higher), hot and dry skin, rapid and strong pulse, and possible
coma

Source:  CDC 2016

Table 4.3.3-9. Health Effects of Extreme Cold
Health Hazard ‘ Symptoms

Wind Chill Wind chill is not the actual temperature but rather how wind and cold feel on exposed skin. As
the wind increases, heat is carried away from the body at an accelerated rate, driving down the
body temperature. Animals are also affected by wind chill; however, cars, plants and other
objects are not.

Frostbite Frostbite is damage to body tissue caused by extreme cold. A wind chill of -20°F will cause
frostbite in just 30 minutes. Frostbite causes a loss of feeling and a white or pale appearance in
extremities, such as fingers, toes, ear lobes or the tip of the nose. If symptoms are detected, get
medical help immediately! If you must wait for help, slowly re-warm affected areas. However, if
the person is also showing signs of hypothermia, warm the body core before the extremities.

Hypothermia Hypothermia is a condition brought on when the body temperature drops to less than 95°F. It
can kill. For those who survive, there are likely to be lasting kidney, liver and pancreas problems.
Warning signs include uncontrollable shivering, memory loss, disorientation, incoherence,
slurred speech, drowsiness and apparent exhaustion.

Source:  CDC 2007

Meteorologists can accurately forecast extreme heat and cold event development and the severity of the
associated conditions with several days of lead time. These forecasts provide an opportunity for public health and
other officials to notify vulnerable populations, implement short-term emergency response actions, and focus on
surveillance and relief efforts on those at greatest risk. Adhering to extreme temperature warnings can
significantly reduce the risk of temperature-related deaths.

Impact on General Building Stock

All the building stock in the Planning Area is exposed to the extreme temperature hazard. Extreme heat generally
does not impact buildings; however, elevated summer temperatures increase the energy demand for cooling.
Losses can be associated with the overheating of heating, ventilation, and air conditioning (HVAC) systems.
Extreme cold temperature events can damage buildings through freezing/bursting pipes and freeze/thaw cycles,
as well as increasing vulnerability to home fires. Additionally, manufactured homes (mobile homes) and
antiquated or poorly constructed facilities can have inadequate capabilities to withstand extreme temperatures.
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Due to the expansive nature of soils in this area, extreme heat could pose foundation issues. The lack of air
conditioning in businesses and homes can exacerbate existing health conditions, particularly in senior citizens
(Llano County 2016) (San Saba County 2016).

Impact on Critical Facilities

All critical facilities in the Planning Area are exposed to the extreme temperature hazard. Impacts to critical
facilities are the same as described for general building stock. Additionally, it is essential that critical facilities
remain operational during natural hazard events. Extreme heat events can sometimes cause short periods of
utility failures, commonly referred to as brownouts, due to increased usage from air conditioners and other
energy-intensive appliances. Similarly, heavy snowfall and ice storms, associated with extreme cold temperature
events, can cause power interruption. Backup power is recommended for critical facilities and infrastructure.

Impact on Economy

Extreme temperature events also have impacts on the economy, including loss of business function and damage
to and loss of inventory. Business-owners can be faced with increased financial burdens due to unexpected repairs
caused to the building (e.g., pipes bursting), higher than normal utility bills, or business interruption due to power
failure (i.e., loss of electricity, telecommunications).

Similar to drought, extreme temperature events can result in damages to agricultural products. According to the
2017 Census of Agriculture, Llano County has 523,436 acres of farmland, resulting in a $15.7 million market value
of products sold (USDA 2017). Saba County has 660,016 acres of farmland, resulting in a $35.8 million market
value of products sold (USDA 2017).

Impact on the Environment

Extreme temperature events can have a major impact on the environment. For example, freezing and warming
weather patterns create changes in natural processes. An excess amount of snowfall and earlier warming periods
may affect natural processes such as flow within water resources (USGS 2020). Extreme heat events can have
particularly negative impacts on aquatic systems, contributing to fish kills, aquatic plant die offs, and increased
likelihood of harmful algal blooms.

Future Changes That May Impact Vulnerability

Understanding future changes that effect vulnerability in the Planning Area can assist in planning for future
development and ensure establishment of appropriate mitigation, planning, and preparedness measures. The
Planning Area considered the following factors to examine potential conditions that may affect hazard
vulnerability:

e Potential or projected development

e Projected changes in population
e Other identified conditions as relevant and appropriate, including the impacts of climate change
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Projected Development

The ability of new development to withstand extreme temperature impacts can be enhanced through land use
practices and consistent enforcement of codes and regulations for new construction. New development will
change the landscape where buildings, roads, and other infrastructure potentially replace open land and
vegetation. Transformation of pervious surfaces (including vegetation) to impervious surfaces causes an island of
higher temperatures.

Projected Changes in Population

Llano County has experienced an increase in population between the 2010 Census (19,301) and the 2020 Census
population of 21,243. The population of the County is expected to increase over the next few years. San Saba
County experienced a decrease in population between the 2010 Census (6,131) and the 2020 Census population
of 5,730. The Texas Demographic Center has produced population estimates for the region that were last updated
in 2018 based on 2010 Census data. The estimates show a slight projected decline for Llano County between 0.14
and 0.25 percent every five years from 2025 to 2035, followed by a projected growth between 0.68 and 3.3
percent every five years from 2035 to 2050. The estimates show projected decline for San Saba County between
1.51 and 4.3 percent every five years from 2025 to 2050 (Texas Demographic Center n.d.). Increases in population
will increase the exposure to the extreme temperature hazard.

Climate Change

As the climate warms, extreme cold events might decrease in frequency, while extreme heat events might
increase in frequency; the shift in temperatures could also result in hotter extreme heat events. With increased
temperatures, vulnerable populations could face increased vulnerability to extreme heat and its associated
illnesses, such as heatstroke and cardiovascular and kidney disease. Additionally, as temperatures rise, more
buildings, facilities, and infrastructure systems may exceed their ability to cope with the heat.

Change of Vulnerability Since 2016 HMP

Overall, the vulnerability to the extreme temperature hazard since the 2016 HMP remains unchanged.
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Section 4  Risk Assessment

4.3 Hazard Profiles

| 4.3.4 Flood

The following section provides the hazard profile and vulnerability assessment for the flood hazard in the Planning
Area. When referring to the Planning Area, it includes both Llano County and San Saba County.

Hazard Profile
Hazard Description

A flood is a general and temporary condition of partial or complete inundation of normally dry land areas from:

e The overflow of stream banks
e The unusual and rapid accumulation of runoff of surface waters from any source
e  Mudflows or the sudden collapse of shoreline land

Flooding results when the flow of water is greater than the normal carrying capacity of the stream channel. Rate
of rise, magnitude (or peak discharge), duration, and frequency of floods are a function of specific physiographic
characteristics. Generally, the rise in water surface elevation is quite rapid on small (and steep gradient) streams
and slow in large (and flat sloped) streams.

The causes of floods relate directly to the accumulation of water from precipitation, or the failure of man-made
structures, such as dams or levees. Floods caused by precipitation are further classified as coming from: rain in a
general storm system, rain in a localized intense thunderstorm, melting snow, and ice.

Floods may also be caused by structural or hydrologic failures of dams or levees. A hydrologic failure occurs when
the volume of water behind the dam or levee exceeds the structure’s capacity resulting in overtopping. Structural
failure arises when the physical stability of the dam or levee is compromised due to age, poor construction and
maintenance, seismic activity, rodent tunneling, or myriad other causes. For more information on dam failure,
refer to Section 4.3.1.

Texas has the most flash flood deaths of any state in the country and while San Saba lies just north of the “Flash
Flood Alley” area of Texas, a portion of Llano County is within the region (see Figure 4.3.4-1). The terrain in the
“Flash Flood Alley” area is punctuated by a large number of limestone or granite rocks and boulders and a thin
layer of topsoil, which makes the region very dry and prone to flash flooding. Other factors contributing to flash
floods in the area include its location between the Rocky Mountains and the moisture laden Gulf of Mexico. As
weather systems stall and dissipate over Texas, and they drop intense rains over small areas. In the past, Llano
and San Saba Counties have had significant seasonal floods along the Colorado and Llano Rivers; however, these
floods have been greatly reduced by the construction of large reservoirs along the Colorado River. This has also
helped to reduce the impacts of seasonal floods in the planning area.
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Figure 4.3.4-1. Flash Flood Alley in Texas
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Source: San Antonio River Authority 2022

The potential for flooding can change and increase through various land use changes and changes to land surface.
A change in environment can create localized flooding problems inside and outside of natural floodplains by
altering or confining watersheds or natural drainage channels. These changes are commonly created by human
activities (e.g., development). These changes can also be created by other events such as wildfires. Wildfires create
hydrophobic soils, a hardening or “glazing” of the earth’s surface that prevents rainfall from being absorbed into
the ground, thereby increasing runoff, erosion, and downstream sedimentation of channels (Llano County 2016)
(San Saba County 2016).

Riverine Flooding
Though local in the immediate impacts, riverine flooding damages are widely dispersed in Texas. The majority of
flood-related deaths are caused by people attempting to drive through moving water.
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Riverine flood risks are calculated in hydrologic and hydraulic (H&H) studies. These studies yield the most specific
and localized risk maps. Hydrologic elements calculate the amount of water that is expected in a given system,
either from contributing waterways or from precipitation. Hydraulic elements calculate how the water can be
expected to flow through the system based on its capacity to move the water. The engineering process produces
estimates at various points along the waterway that make up expected water levels of various probabilities or
return periods. H&H studies determine at what volumes waters will overflow the banks of the river systems and
what the resultant areas or chance of flooding will be at given return periods.

Federal regulations require houses with their base floor elevation within one foot of the 100-year-floodplain to
participate in the National Flood Insurance Program (NFIP). This is a federally subsidized insurance program
administered by FEMA in coordination with state and local governments. This program seeks to limit damages
through regulation and also to help stabilize real estate markets nationwide. NFIP requires that FEMA develop
and maintain maps of nationwide 100-year floodplains prioritized for high-risk areas. The vast majority of Texas is
covered by these studies (State of Texas 2018).

Thunderstorm/Flash Flooding

Damaging thunderstorm floods are caused by intense rain over basins of relatively small area. They are
characterized by a sudden rise in stream level, short duration, and a relatively small volume of runoff. Because
there is little or no warning time, the term “flash flood” is often used to describe thunderstorm floods. Texas is
known as the “Flash Flood Alley” and the area along the Balcones Escarpment (from Austin south to San Antonio,
then west to Del Rio) is one of the nation's three most flash flood-prone regions. Figure 12-1 and Figure 12-2 show
the number of flash floods and storm centers in the HMP update area. Llano County lies in the path of the “Flash
Flood Alley,” while San Saba lies just to its North.

Thunderstorm floods occur in every month of the year in Texas but are most common in the spring and summer.
The mean annual number of thunderstorm flood days varies from 40 in eastern Texas to 60 in western Texas.
Most flash flooding is caused by slow-moving thunderstorms, thunderstorms r