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1. Infroduction

Purpose

he City of Garland Hazard Mitigation Action Plan (HozMAP) is designed to meet
TThe planning requirements set forth by the Texas Division of Emergency

Management (TDEM), and the planning requirements set forth by the Federal
Emergency Management Agency (FEMA). Local governments are required to
develop a hazard mitigation plan as a condition for receiving certain types of non-
emergency disaster assistance, including funding for mitigation projects. The Robert T.
Stafford Disaster Relief and Emergency Assistance Act (Public Law 93-288), as
amended by the Disaster Mitigation Act (DMA) of 2000, provides the legal basis for
state, local, and tribal governments to undertake arisk-based approach to reduce risks
from hazards through mitigation planning. The requirements and procedures for State,
Tribal and Local Mitigation Plans are found in the Code of Federal Regulations (CFR) at
Title 44, Chapter 1, Part 201 (44 CFR Part 201). Appendix A is reserved for the City Council
Resolution, formally adopting the City of Garland Hazard Mitigation Action Plan.

Organization

The City of Garland Hazard Mitigation Action Plan is divided into nine sections. Each
section is designed to address the planning requirements set forth by state and
federal agencies tasked with oversight of DMA 2000. The City of Garland Hazard
Mitigation Action Plan sections are identified below:

e Section One describes the purpose and authority of the Hazard Mitigation Action Plan and its
organization.

e Section Two provides a description of the planning process the City of Garland followed to
prepare the Hazard Mitigation Action Plan.

e Section Three describes the profile of the City of Garland and is a helpful tool in understanding
how to best mitigate local hazards.

e Section Four provides detail on the hazard identification analysis and risk assessment, and
shows how the Risk Summary (Table4.5) was developed and hazard ranking.

e Section Five contains the hazard profiles that pose the greatest risk to the City of Garland.
Each hazard profile contains: the location, severity, previous occurrences, probability of
future events, impacts and vulnerability of those hazards.

e Section Six outlines the City of Garland’s mitigation strategy, goals and objectives, reports
progress on previous miigation actionsand addresses prioritizing mitigation actions.

e Section Seven outlines mitigation actions for the identified hazards.

e Section Eight describes the plan maintenance process for how the plan will be monitored,
evaluated, incorporated and updated.

e Section Nine is the Appendix which provides additional information referenced in the plan.

5|Page


http://www.fema.gov/library/viewRecord.do?id=3564
http://www.fema.gov/library/viewRecord.do?id=3564
http://www.fema.gov/library/viewRecord.do?id=3564
http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&amp;sid=e63c0b17b2c76390184c081f4e63611d&amp;rgn=div5&amp;view=text&amp;node=44%3A1.0.1.4.53&amp;idno=44
http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&amp;sid=e63c0b17b2c76390184c081f4e63611d&amp;rgn=div5&amp;view=text&amp;node=44%3A1.0.1.4.53&amp;idno=44

2. Planning Process

k|

he City of Garland Hazard Mitigation Action Plan was developed in accordance
Twi’rh Federal Emergency Management Agency (FEMA) and Texas Division of

Emergency Management (TDEM) standards and regulations. The mitigation
planning process followed established guidelines published by the FEMA. The Planning
Process was divided into four (4) phases as depicted in Figure 2-1, below.

At the onset of the planning process, numerous organizations and interested parties
were invited to participate in the HazMAP efforts. These partners included local, regional
and state agencies, private residents, and community based associations. Involving a
variety of planning partners helped ensure a strong foundation for the Hazard Mitigation
Action Plan.

Meetings were held with the Hazard Mitigation Planning Team, where risks were assessed
and mitigation goals and actions created. Many local and regional contacts were also
important in the planning process by providing information to the Planning Team. Some
of these contacts include the Garland Geographic Information Systems, Garland Fleet
Services, Texas Department of Emergency Management Recovery Division and other
regional personnel.

Figure 2.1. Mitigation Planning Process

Source: Federal Emergency Management Agency
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Planning Team

During the first phase the Planning Team members were identified based on their
expertise and authority to implement the mitigation actions that would be developed.
The following are the members of the Hazard Mitigation Action Planning Team:

Garland Building Inspection, Building Official

Garland Chamber of Commerce, Vice President

Garland Emergency Management Coordinator

Garland Emergency Management Specialist

Garland Emergency Management Specialist

Garland Engineering, Drainage and Development Engineer
Garland Environmental Health Manager

Garland Facillities, Director

Garland Fire Department, Assistant Fire Chief

Garland Neighborhood Vitality, Administrator

Garland Parks and Recreation, Services Manager

Garland Police Department, Captain

Garland Power & Light, Chief Operation Officer

Garland Public/Radio Amateur Civil Emergency Service (RACES)
Garland Water Department, Utilities Director

Kickoff and Subsequent Meetings

The kickoff meeting was held at the City of Garland Emergency Operations Center on
September 12, 2016. This initial meeting was an opportunity to inform key department
heads and Planning Team members about how the planning process pertained to their
distinct roles and responsibilities. Progress of past mitigation activities were discussed,
and the new hazard identification process began.

The Planning Team participated in additional meetings and did work outside of the
group. The Planning Team performed the following activities: identified hazards,
conducted risk assessments, ranked hazards, developed a public outreach strategy,
planned implementation of mitigation actions, assisted in research and gathering
information o include in the plan and participated in the draft plan review. The Team
will also monitor progress of the new mitigation actions and will update the plan as
needed. A summary of planning meetings are described in Table 2.2. Documentation
of meetings are found in Appendix B.
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Table 2.2. Meeting Summaries

Purpose

Kickoff meeting
Discussion about the purpose of mitigation and planning process
Reviewed Previous Mitigation Goal Progress and Implementation
Hazard Mitigation Survey Explained

September 12, 2016

Hazard Mitigation Survey Results = Identified Hazards
October 10, 2016 Community Risk Assessment Explained

Public Outreach Strategy and Survey Questions Discussed

S CLIC R AR Discussed potential mitigation strategies and Capabilities Assessment

January 12, 2017 Finalized Mitigation strategies

Mitigation Review and Development

The Planning Team developed the 2017-2022 mitigation strategy. During the initfial
kickoff meeting, the Planning Team gave progress reports on all of the mitigation actions
listed in the 2012 Plan. After initial reports were given the Planning Team completed
department updates with additional details regarding 2012 mitigation actions and
information. Planning Team members reported accomplishments, obstacles, delays,
and revisions of the 2012 mitigation actions and updated information, images, data and
statistics that related to each mitigation action and other details of the plan. An
example of such updates are located in Appendix C. Development of the mitigation
actions for the 2017 HazMAP was ongoing throughout the planning process. An
educational component was conducted at the November 9th, 2016 meeting to ensure
Planning Team members were actively considering all mitigation actions for HazMAP.
FEMAs (2013), document titled, Mitigation Ideas: A Resource for Reducing Risk to Natural
Hazards was used to further examine mitigation actions that the City of Garland could
utilize. The City's Capital Improvement Plan and department budgets were also
inspected to determine possible mitigation actions. Planning Team members identified
proposed actions, hazard(s) addressed, costs and benefits, the responsible
department(s), effects on new and existing structures, implementation schedules, and
potential funding sources. Mitigation actions identified during the process were made
available to the Planning Team for review. In addition, the draft Plan was made
available for public review and comment on the City of Garland’s website and partner
site EngageGarlandTx.
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Review of Existing Plans, Plan Integration and Implementation

A variety of existing studies, plans, reports, and technical information were reviewed as
part of the planning process. Sources of the information included FEMA, TDEM, Dallas
County Plans, City of Dallas Plans, and City of Garland’s 2012 Hazard Mitigation Action
(HozMap) Plan.

Other documents, including those from the National Oceanic and Atmospheric
Administration (NOAA) that includes the National Climatic Data Center (NCDC),
provided previous hazard occurrence data and descriptions of events in the area.
Materials from FEMA and TDEM were reviewed for guidance on plan development
requirements and utilized in the development of the Plan at all stages. The State of Texas
Mitigation Plan, Dallas County HazMAP and City of Dallas Local Mitigation Action Plan,
were reviewed in order to develop the initial hazards to address in early planning
phases. In addition, the HazMAP draft was sent to Dallas County, the City of Dallas,
Mesquite, Richardson, and Plano neighboring communities to give them the
opportunity to review and provide feedback regarding the Plan. The North Central
Texas Council of Government also received the Plan for Regional input. Internally, the
City of Garland’s Capital Improvement Plan and Operating Budget were reviewed 1o
identify what mitigating activities the City of Garland has currently budgeted to
complete.

Planning team members will continuously implement HazMAP with other planning
mechanisms within departments. The annual budget review is an important tool in
controling and executing mitigation goals and objectives. It is this phase where
identified mitigation actions may be funded. Each action has been assigned to a
specific department that is responsible for tfracking and implementing the mitigation
actions contained in Section Seven. A funding source as well as an implementation
time period has also been listed and may be used when departments begin that phase.
The timeline will partially be directed by the City's comprehensive planning process,
Capital Improvement Plan, budgetary constraints, and community needs.
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Capabilities Assessment

The Planning Team identified current capabillities for completing and implementing
hazard mitigation actions.  Members  ensured all planning/regulatory,
administrative/technical, financial and educational capabilities were included in the
document for all City of Garland departments. The City of Garland organizational chart
(Figure 2.3) presents departments who have roles in the hazard mitigation process. The
capabilities assessment describes policies, programs, resources, codes and ordinances
to accomplish hazard mitigation through the listed departments.

Figure 2.3. City of Garland Organization Chart
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Table 2.4. Capabilities Assessment

Planning and regulatory capabilities are the plans, policies, codes and ordinances that
prevent and reduce the impacts of hazards. The following table presents those
capabilities that the City of Garland possesses.

Regulatory Tools City of
Garland Additional Information
(ordinances, codes, plans)
‘Comprehensive / Master Plan X 2030 Envision Garland
‘Capital Improvements Plan X 2016 CIP Plan Adopted
Economic Development Department,
Economic Development Plans X OB IEEe el
| "
P Garland Economic Development Partnership
(GISD, City of Garland and Chamber of Commerce)
Local Emergency Operations Plans X Comprehensive Emergency Management Plan —
advanced level
Continuity of Operations Plans X C|’ryv\./|d§ Compreher.’]swe
Conftinuity of Operations (COQOP] Plan
. Thoroughfare Plan, Comprehensive Corridor Plan SH-
ransportation Plan X 78, Strategic Transportation Enhancement Plan (STEP)
‘Buﬂding Code X Adopted 2015 International Building Code
‘Fire Department ISO Rating X ISO Rating 1 - highest rating
Approved by the City Engineering Department as parf|
Site Plan Review Requirements X of the Site Permit.

Comprehensive Zoning List 4647. Includes the zoning
Zoning Ordinance districts, land use permissibility, definitions, parking
requirements, and development standards.

Subdivision Ordinance X Garland Development Code

Engineering: Floodplain and Drainage - FEMA has|
published Flood Insurance Rate Maps (FIRMs)
graphically showing the extents of approximately,

Flood Insurance Rate Maps 2,400 acres in the 100-year floodplain in Garland.
X Passive recreational and park uses are encouraged
while  encroachments and obstructions are
prohibited.
Growth management ordinances X Cerenel BevElepmen Ceds
Drought Management X Water Conservation Plan, Drought Contingency

Response Plan
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Administrative and Technical capabillities include staff, their skills and tools that can be
used for mitigation planning and to implement mitigation actions.

Staff /Personnel Resources

Planning Commission

Mitigation Planning Committee

Mutual aid agreements

Maintenance programs to
reduce risk (iree trimming,
clearing drainage systems)

Planner(s) / engineer(s) with
knowledge of land management
practices

Engineer(s) or professional(s) trained in

construction practices related to
buildinas and/or infrastructure
Planners or Engineer(s) with an
understanding of natural hazards

NFIP Participation

\Chief Building Official

Emergency Manager

Floodplain Administrator

Community Planner
Drainage and Development Engineer

Surveyors

Staff with education and experience to
assess the community’s vulnerability to
hazards

Personnel skilled in GIS

Scientists familiar with hazards of the
community

‘Warning Systems/Services

City of
Garland

Additional Information

Composed of 9 members appointed by the City
Council. One member is appointed to represent
each of the 8 Council districts, and 1 member is
appointed at-large.

Fourteen department representatives, Garland
resident and volunteer as well as the local Chamber
of Commerce serve on the Planning Committee.

Dallas County mutual aid agreement, Interlocal
agreements with Rowlett and Sachse.

Code Compliance: Single Family Rental Program
(requires properties to be permitted), Code Cares
(tree frimming, fence maintenance, trash/debris
removal)

GP&L: Annual free trimming/vegetation
management program

Planning & Community Development, Engineering,
Stormwater

Code Compliance, Building Inspection, Engineering,
Streets, Stormwater, Wastewater Treatment

Engineering, GP&L, Office of Emergency
Management, Risk Management, Stormwater

Engineering: Floodplain and Drainage — 100 year
floodplains are near Duck Creek, Rowlett Creek,
Spring Creek, and their tributaries. All new
development projects are reviewed for
compliance with the flood prevention ordinance.

X

Full Time - Building Inspection — Jim Olk

X

Full Time — Office of Emergency Management —
Kwa heri Harris, Director and Barbbara Neville, Sr.
Specialist

Full Time — Engineering — Michael Polocek

Full Time — Planning & Community Development —
Will Guerin

Full Time - Lyle Jenkins

X | X | X | X

Engineering - land surveying, easements, platting and
riaht-of-wayv

X

Hazard Mitigation Planning Team, Building
Inspection, Engineering, Office of Emergency
Management, Stormwater

Information Technology: Geographic Information
Services (GIS)

Full Time - Epidemiologist — Don Hart
National Weather Service

CodeRED, Sixteen Outdoor Warning Sirens
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Expanding and Improving

The City of Garland is progressive and forward thinking when it comes to expanding and
improving existing policies and programs for the wellbeing of the community.  For
example, Garland recently adopted the 2015 International Building Code requiring
storm shelters in critical emergency operations facilities where such facilities in
geographical areas where tornadoes are highest. New Federal regulations and best
practices are adopted through various ordinances to strengthen current policies.

Stakeholder and Public Involvement

Stakeholders provide an essential service in hazard mitigation planning; therefore,
throughout the planning process, local government, members of community groups,
and local businesses were invited to participate. The Chamber of Commerce business
community, Garland Area Service Providers, a group of non-profits and aid
organizations, the Community Leaders Group multicultural representatives, and the
Multicultural Commission were all sent hazard mitigation information/surveys and
encouraged to participate.

Input from individual residents and the community as a whole provided the Planning
Team with a greater understanding of local concerns, and increases the likelihood of
successfully implementing mitigation actions. The City of Garland incorporated several
methods to actively engage the public throughout the planning process, prior to official
Plan approval and adoption. These methods included two public surveys, posting
information to the city’s website, designated point of contact for HazMap questions and
comments, the opportunity for public review and comment and inclusion of the general
public on the Planning Team.

On January 16, 2017, the Office of Emergency Management placed a survey link on the
City's website requesting public input. The survey was circulated to a wide audience
through many channels that included:

e Distribution of the survey and mitigation information electronically via City of
Garland Facebook, Twitter, COGNOTES employee news, and Garland’s Nextdoor
social network. Residents were also able to access the survey at all four public
libraries computers and could request a paper copy of the survey from the
HazMAP point of contact.

e Fliers were distributed and posted in six recreation centers, four public libraries,
and at customer service sites within the City of Garland. Customer service site
locations include: Building Inspection, Public Health, CityCare Clinic, Parkland
Health Center, Police Department, Municipal Courts, Customer Service, Animal
Shelter and the Pawsibilities pet adoption center.

The survey solicited public feedback on the hazards residents felt had the greatest
impact on Garland. Residents were asked to review the list of hazards identified by the
City’'s Planning Team and rank those hazards in order of importance and of greatest
impact. The survey was a total of 7 questions and was available in English, Spanish and
Vietnamese. Atotal of 269 surveys were completed, the survey and results are included
in Appendix D.
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The purpose of the survey was to solicit public input during the planning process, confirm
the Planning Teams findings with the public, and determine any other areas of concern.
The survey results were reviewed and incorporated into the Plan and are also
summarized in Table 4.5, Risk Summary. Because 64% of residents report being only
“somewhat prepared” for a disaster an 16% “not prepared” (80% combined) several
public education and awareness mitigation actions or components were added to the
Plan.

During hazard analysis it was determined that the Public ranked hazards based on their
personal capabilities and experiences while the Planning Team ranked hazards
according to the City of Garland capabilities to respond to each hazard.

After the initial public survey results were analyzed the Office of Emergency
Management further surveyed and interviewed residents regarding hazard ranking and
the rationale behind their ranking decisions. (Appendix D) These public conversations
occurred at City of Garland Open Dialogue Forum held on March 3, 2017 and
confirmed what the original survey had unveiled. The Public ranks hazards based on
personal experiences not the community as a whole. Statements regarding ranking
were made such as:

e “Some of these hazards have never impacted me.”
e ‘“llived in California and am used to earthquakes but not tornadoes.”

e ‘| worked in customer service so | know people are mad when they don't have
power.”

e “We are in severe weather season right now.”

Closing this perception gap will require public education. Instructing individuals to see
beyond themselves and understand the whole community concept of hazard
mitigation will require much education.

Throughout the process of creating the Hazard Mitigation Action Plan updates were
made to the City of Garland Office of Emergency Management website
(www.garland-oem.com). The information posted on the website included:

e A definition of hazard mitigation ¢ An explanation of the planning process
e Why Garland needs a plan e Hazards identified by the Planning Team
e Examples of mitigation actions e Point of contact

The website also housed valuable information on the warning systems in the City of
Garland to keep residents aware of hazards that may impact them.

The Plan was placed on the Office of Emergency Management website,
EngageGarlandTx website and placed at the pubilic libraries for public comment and
review prior to plan adoption, on insert date. A point of contact was also provided for
residents to send additional comments privately or at length.

Documentation of public outreach methods are found in Appendix C.
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3. Community Profile

Planning Area

Garland incorporated areas. The planning area is indicated by the darker

tan shading in Figure 3.1. The City of Garland is primarily located in
northeast Dallas County, although a small portion of the city extends into Collin
County which is the landfill. Garland shares common boundaries with the City
of Dallas, Richardson, Mesquite, Rowlett, Sachse, and Sunnyvale. The City of
Garland covers a land area of 57.1 square miles, six percent of the total area
of Dallas County.

The planning area for the Hazard Mitigation Action Plan includes the City of

Figure 3.1. City of Garland Incorporated Area

Source: City of Garland GIS Department, 2016
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Population

The City of Garland, like many other Dallas-Fort Worth communities, continues to
grow significantly. Much of Garland's population growth occurred during the 1960s,
1970s, and 1980s. Growth now has slowed due to undeveloped land becoming
scarcer as Garland approaches buildout. The City of Garland is the second largest
city in Dallas County, and is home to an estimated 236,897 residents. Table 3.2
represents the City of Garland’s population change from 1980-2015.

Table 3.2. Population Change

138,857 180,650 215,768 228,858 236,897
Source: Garland Planning & Community Development, 2015 U.S. Census Data Garland Profile

Community Features and Special Considerations

Building Stock

The Dallas County Appraisal District Estimated Values Report for the City of Garland
will be used in order to establish an accurate inventory of the types of buildings within
the City of Garland. Table 3.3 shows the amount of parcels, estimated market value,
and taxable value for commercial property, business personal property, residential
property, and the combined totals for all three separate categories.

Table 3.3. Cerlified Estimated Values Report (EVR)
July 25, 2016 for tax year 2016

$4,549,594,430 $3.529,696,76
5,751 $2,062,673,650 $1,665,191,893
64,199 $8.807,329,810 $7.137,745,537
74,648 $15,419,597,890 $12,332,634,195

Source: Dallas Central Appraisal District (DCAD)
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Transportation Systems

The City of Garland offers many transportation opportunities.

Active

transportation options include: the Dallas Area Rapid Transit (DART) light rail

system, railroads, highways, and a heliport.

There are five highways and thoroughfares that serve the City of Garland: Lyndon
BainesJohnson (LBJ) Freeway (IH-635), President George Bush Turnpike (SH 190), IH-30,
State Highway 78 and State Highway 66. LBJ Freeway, IH-30, State Highway 66, and
the President George Bush Turnpike run primarily east to west. State Highway 78 runs

primarily north to south.

In addition to the highway routes that pass through the City, several major
transportation arteries cross through the City. Figure 3.4 identifies the transportation

routes and speed limits on those routes.

Figure 3.4. Transportation Routes

Source: Garland GIS
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Two freight rail lines serve the City of Garland. Dallas Garland and Northeastern Railroad
(DGNR) and Kansas City Southern Railroads pass through the city limits.
Figure 3.5 depicts the rail systems in Garland.

The freight rail lines intersect with the DART passenger light rail system in central
Garland. The DART light rail system is a public transportation system that links
downtown Garland to the rest of the Dallas-Fort Worth area and extends east into
Rowlett.

Figure 3.5. Railroads

Garland GIS

The City of Garland is also home to a heliport. The Garland Heliport is a public heliport
located within the city limits. The Garland Heliport opened in 1989 and is owned by
the City of Garland, which, since 1993, has contracted with Sky Helicopters to manage
the facility. The heliport operates as both a commercial entity and flight school.
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Lifeline Utility Systems

The City of Garland owns and operates two state-of-the-art advanced biological
wastewater treatment facilities. Wastewater is collected for each facility in two
separate drainage basins, the Duck Creek Basin and the Rowlett Creek Basin.
Wastewater is then received and treated at two separate facilities, the Rowlett Creek
and Duck Creek Wastewater Treatment Centers. The Duck Creek Treatment Plant
receives wastewater from the west side of Garland, and from portions of the cities of
Dallas, Richardson and the City of Sunnyvale. The Rowlett Creek Treatment Plant
serves the east side of Garland including the cities of Rowlett and Sachse.

Since 1923, the City of Garland has been providing electric service to its residents
through Garland Power & Light (GP&L), a locally owned and controlled not-for-profit
municipal utility. With more than 69,000 customers, GP&L is the fourth largest municipal
utility in Texas and the 4219 |largest in the nation.

GP&L's diverse energy portfolio includes power from natural gas, coal, wind, solar
and hydroelectric resources. The utility owns natural gas and hydroelectric
generation facilities, and has power purchase contracts for coal, wind and solar
energy.

GP&L's electric distribution system has 388 linear miles of overhead lines and 591 linear
miles of underground lines. The tfransmission system consists of 28 substations and 200
linear miles of tfransmission lines. The ufility's peak load for 2015 was 473 megawatts,
with annual operating revenues of $339 million.

The other 15% of Garland residents are served by Oncor, a transmission and
distribution provider that serves much of north Texas.

Economic Elements

The labor force within the City of Garland stands at 126,151 according to the Texas
Workforce Commission (10/2016). The unemployment rate for the City as of October
20165 3.5%. The Garland Independent School District is the largest employer within the
City, employing 7,300. The top ten major employers are listed in Table 3.6.
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Table 3.6. Toi Ten Ma’|or Emiloiers

City of Garland 2,000
Baylor Scott & White Medical Center - Garland 1185
Kraft Foods 650

Hatco (Resistol) 401

Silver Line by Andersen 400

Atlas Copco 300

City of Garland Economic Development Partnership, Updated August 2016

Future Development Consideration

The City of Garland is legally required to have and maintain a comprehensive plan.
Garland's first comprehensive plan was developed in the 1960s. A second plan was
developed in the 1980s and was periodically updated. Envision Garland is the current
comprehensive plan that addresses the community's future through 2030. This HazMAP
has been extensively revised to reflect not only infrastructure and residence
development which has been minimal but also reflects the changes in hazards that
now greatly impact the City.

Figure 3.7. Future Land Use

Envision Garland, 2011
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4. Risk Overview

Hazard Identification and Analysis

background information for the hazard idenftification and risk analysis process.

Section five provides a hazard profile for each of the Planning Team'’s identified
hazards for the City of Garland. Each hazard profile includes a description of the
hazard, location, severity, previous occurrences, probability of those hazards
occurring in the future, impacts and summary of vulnerability to each hazard.

This section begins the risk assessment. The purpose of this section is to provide

The City of Garland Planning Team initially reviewed the full range of natural hazards
suggested under FEMA planning guidance. The team also considered the State of Texas
Hazard Mitigation Plan identified hazards, Dallas Counties Hazard Mitigation Action Plan
identified hazards, City of Dallas Local Mitigation Action Plan identified hazards and
other neighboring jurisdiction’s hazards and risk assessments. Based on this analysis and
historical occurrences that have impacted Garland, the Team identified a fotal of 31
natural and human-caused hazards that pose risk to Garland, Texas. Those hazards are

listed below.

Active Shooter
Aircraft Incident
Biological Event
Bomb Threat

Civil Disturbance
Communications Failure

Dam Failure
Drought
Earthquake
Erosion
Expansive Soil
Extreme Cold
Extreme Heat
Flood

Fuel Shortage
Hail

Hazardous Materials (Fixed and
Transport)

Information Systems Failure
Lightning

Plant Explosion

Power Outages

Railroad Incidents
Severe Winter Weather

Sewer Failure
Subsidence
Terrorism
Tornado

VIP Situation
Water Failure
Wildfire

Wind
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Those 31 potential hazards were included in the hazard assessment (Appendix F). The
hazard assessment identified high risk hazards, provided justification for resources spent
and ensured risk and mitigation actions aligned. Because the City of Garland has
limited funding, the Planning Team prioritized the hazards that have the greatest risk and
impact to the City. As additional funding becomes available the Planning Team will
reassess the list of hazards. The Hazard Assessment used a formula that accounted for:
Geographic Area Affected, Probability of Future Events in the Next Year, Possibility of
Death or Injury, Interruption of Business Services, Preparedness, Response Time, and
Effectiveness and Resources Available. Each member of the Planning Team completed
a Hazard Assessment and assigned a percentage to all 31 previously identified hazards
for each parameter to collectively determine the risk for each hazard for Garland. The
results of the hazard assessment determined Garlands top hazards that were then
further evaluated in the Community Risk and Impact Assessment.

Hazard Ranking

Listed are the ten natural hazards and four technological hazards that were identified
from the result of the hazard assessment. These are the hazards that will be addressed
in the Hazard Mitigation Action Plan. FEMA “recognizes that a comprehensive
strategy to mitigate the nation’s hazards cannot address natural hazards alone” and
“that natural events can trigger technological disasters.”! Technological hazards are
distinct from natural hazards primarily in that they originate fromm human activity.

Tornado Power Outages

Severe Winter Weather Earthquake

Flood Communications Failure/ Infrastructure Failure
Drought Severe Thunderstorms/ Wind/Lightning
Biological Event Hail

Terrorism/Cyber Attacks Erosion

Exireme Heat Expansive Soil

Each member of the Planning Team completed a Community Risk and Impact
Assessment located in Appendix G. This assessment estimated the potential impact
each hazard would have on specific areas of the community. These areas include:
Geographic Scope, Duration, Health Effects, Displacement, Economic Impact,
Environmental Impact, Built Environment, Transportation, Critical Services, Confidence
in Government, Frequency and Cascading Effects.

1 Source: Technological Hazards, FEMA
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Two scenarios were considered during the Community Risk and Impact Assessment, the
most likely/typical scenario of a hazard occurring and the maximum impact/worst case
scenario of a hazard occurring. Definitions of the parameters were provided for each
impact type and level. These definitions are also located in Appendix G.

A collective risk score was calculated using the Community Risk and Impact
Assessment for each hazard based on the given definitions. The higher the score
the higher the collective risk to the City of Garland.

e The Community Risk and Impact Assessment also assessed the Severity of Impact
each hazard may have on the City of Garland and further prioritized the hazards
to develop relevant mitigation actions.

e The Public Ranking represented in the Risk Summary table was derived from the
results of the public survey (Figure 4.1).

e A statistical approach was also used to analyze the identified hazards. Data from
the National Climatic Data Center (NCDC) was used in determining Frequency.
Occurrences divided by the number of years of reliable data. That number was
then compared to the frequency definitions in Table 4.2.

The combined analysis is shown in the Hazard Risk Summary in Table 4.5 (Frequency,
Severity of Impact, Risk Score, Planning Team Risk Ranking and Public Ranking)

Figure 4.1 Public Survey Question

Number of Responses
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Table 4.2. Public Survey Hazard Ranking Total

Flood 33
Terrorism / Cyber Attacks 30
Biological Event (disease outbreak ex. HIN1, Smallpox) 29
Hail 21
Drought 20

TABLE 4.3. Hazard Frequency Ranking

NCDC Data Calculations > .8

i Event is probable in the next year.
Or continuous hazards

NCDC Data Calculations > .4  Eventis probable in the next 3 years.
Previous Occurrence Event is probable in the next 6 years.

No unlikely hazards in HazMAP Event is probable in the next 10 years.
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Multiple deaths or
Complete shutdown of critical facilities and services for 1 week or more or
More than 50 percent of property or residents impacted

Multiple Injuries and/or illnesses or
Complete shutdown of critical facilities/services for at least 1or more days but < a week or
More than 25 percent of property or residents impacted

Injuries and/or illnesses do noft result in permanent disability or
Critical facilities and services modified or
More than 10 percent of property or residents impacted

Injuries and/or illnesses that are freatable with first aid or;
Minor quality of life lost or

No shutdown of critical facilities and services

Less than 5 percent of property or residents impacted

Table 4.5. Hazard Risk Summary

FREQUENCY/ SEVERITY of | RISK RISK PUBLIC

HAZARD RANKING  RANKING

YEAR IMPACT SCORE

low

moderate
Biological Event likely major 29.661 | moderate moderate
Flood highly likely major 27.822 | moderate moderate
Earthquake likely major 26.696 | moderate | low

Severe Thunderstorms/
Wind / Lightning
Communications Failure /
Infrastructure Failure

Drought

highly likely minor 26.604 moderate

occasionally minor 25.898 moderate

moderate

likely moderate

moderate

RISK SCORE (25-29.99) = MODERATE
PUBLIC RANKING (20-60) = MODERATE

The following hazard profiles fall into two categories, natural and man-made/technological
hazards. The hazards are addressed in order of ranking priority as shown above in Table 4.5
above.



5. Hazard Profiles
Tornado

Hazard Description

A tornado is defined as a rapidly
rotating vortex or funnel of air
extending ground ward from a
cumulonimbus cloud. Most of the
time, vortices remain suspended in the
atmosphere. Spawned from powerful
thunderstorms, tornadoes can cause
fatalities and devastate
neighborhoods in seconds. A fornado
appears as a rotating, funnel-shaped
cloud that extends from «a
thunderstorm to the ground with winds
that can reach 300 miles per hour.
According to the National Weather
Service, the City of Garland is issued
an average of 9-10 tornado watches
per year as depicted in Figure 5.1.

Location

Figure 5.1. NOAA'’s Storm Prediction Center

Due to the unpredictable nature of tornadoes, it is impossible to determine the exact
area of future tornado occurrences. The entire planning area, the City of Garland, is

equally vulnerable to tornadoes.

Severity

The severity of a tornado can be determined by the Enhanced Fujita Scale. The
Enhanced Fujita Scale rates tornadoes within the United States by estimating the
amount of damage they cause. Table 5.2 provides a better understanding of the
possible magnitude of tornado events. The table correlates the Enhanced Fujita
Rating with the wind speed and severity of damage tornados may cause.
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Figure 5.2. Enhanced Fujita Scale

Source: https://weather.com/storms/tornado/news/enhanced-fujita-scale-20130206
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Previous Occurrences

On December 26, 2015 an EF 4 tornado with wind speeds of 180 mph impacted the
City of Garland. The tornado left a 13 mile long and 550 yard wide path of destruction.
The tornado caused nine fatalities on the George Bush Turnpike and caused damage
to 440 single family homes, 753 apartment units, 17 commercial buildings and 2
churches. About 48,000 cubic yards of debris had to be removed from the impacted
area and 26 animals rescued. This tornado cost the City of Garland roughly
$1,703,320.00

Figure 5.3. Tornado Path

Probability of Future Events

The City of Garland sits in “Tornado Alley,” and has a high vulnerability to tornados.
Previous historical data in Table 5.5 shows a total of ninety seven tornados occurring
within Dallas County since 1952. Datais not currently available specifically for the City
of Garland. Calculations from this data suggests that a tornado will impact Dallas
County 1.5 times a year. Therefore, according to Table 4.3 Hazard Frequency Ranking
it is highly likely for a tornado to occur within Dallas County in the next year.
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“ﬁ \ Figure 5.4. Tornado Alley )

gridannby et al,, 2000

National Oceanic and Atmospheric Administration

Impact on Community

A future event is obviously capable of doing substantial damage to the community. The
city is the second largest in Dallas County with an estimated 236,897 residents as of July
1, 2015. Infrastructure within the region is also for the most part built out. This makes
warning time critical. A large population of residents would have little time to react to
such an event. A tornado of medium severity (EF2-EF3) would be capable of doing great
damage in such a heavily populated area.

Table 5.5 shows previous tornado occurrences from the National Climatic Data Center
for all of Dallas County, Texas between 1/1/1952 and 12/31/2015. A total of 97
tornados have been reported in Dallas County. They have caused 23 deaths, 836
injuries, and an estimated $594,259,030 dollars in damage.

Summary of Vulnerability

The entire planning area is equally vulnerable to tornados. A large tornado event is
capable of producing winds that can reach 300 miles per hour. Damage paths can
be in excess of one mile wide and 50 miles long. The Hazard Mitigation Planning Team
has determined that the City of Garland is at high risk of substantial impacts from
tornados due to the number of previous occurrences combined with the impacts of
those occurrences. All residential neighborhoods, businesses, critical facilities,
infrastructure and populations can be impacted by tornadoes.
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5.5. Tornado Historical Data

EVENT EF PROPERTY CROP
COUNTY DATE TYPE SCALE DEATHS INJURIES DAMAGE DAMAGE
DALLAS CO.| 3/2/1952 | Tornado FO 0 0 2,500 0
DALLAS CO.| 4/2/1957 | Tornado F3 10 200 2,500,000 0
DALLAS CO.| 4/3/1957 | Tornado FO 0 0 250 0
DALLAS CO.| 4/20/1957 | Tornado 0 0 30 0
DALLAS CO.| 6/12/1957 | Tornado F3 0 0 2,500 0
DALLAS CO.| 8/12/1958 | Tornado F2 0 0 2,500 0
DALLAS CO.| 10/4/1959 | Tornado F3 0 0 250,000 0
DALLAS CO.| 5/5/1960 | Tornado FO 0 0 0 0
DALLAS CO.| 5/5/1960 | Tornado FO 0 0 2,500 0
DALLAS CO.| 4/11/1961 | Tornado F2 0 3 25,000 0
DALLAS CO.| 5/27/1963 | Tornado FO 0 0 0 0
DALLAS CO.| 5/29/1963 | Tornado FO 0 0 0 0
DALLAS CO.| 9/5/1963 | Tornado 0 0 0 0
DALLAS CO.| 5/23/1966 | Tornado F2 0 0 25,000 0
DALLAS CO.| 3/26/1967 | Tornado FO 0 0 0 0
DALLAS CO.| 5/13/1968 | Tornado F1 0 0 250 0
DALLAS CO.| 5/25/1968 | Tornado FO 0 1 25,000 0
DALLAS CO.| 5/8/1969 | Tornado FO 0 0 0 0
DALLAS CO.|10/12/1969| Tornado F3 0 2 2,500 0
DALLAS CO.| 4/25/1970 | Tornado F2 0 12 2,500,000 0
DALLAS CO.| 2/18/1971 | Tornado F1 0 0 2500 0
DALLAS CO.|10/19/1971| Tornado F1 0 2 250,000 0
DALLAS CO.| 12/14/1971| Tornado F1 0 1 2,500,000 0
DALLAS CO.|12/14/1971| Tornado F1 0 1 25,000 0
DALLAS CO.|12/14/1971| Tornado F1 0 0 250,000 0
DALLAS CO.|12/14/1971| Tornado F2 0 4 2,500,000 0
DALLAS CO.|12/14/1971| Tornado F1 0 4 2,500,000 0
DALLAS CO.|11/12/1972| Tornado F1 0 0 25,000 0
DALLAS CO.|11/12/1972| Tornado F1 0 0 250,000 0
DALLAS CO.| 5/1/1973 | Tornado F1 0 0 25,000 0
DALLAS CO.| 4/11/1974 | Tornado F2 0 0 250,000 0
DALLAS CO.| 6/12/1974 | Tornado 0 0 0 0
DALLAS CO.| 6/8/1975 | Tornado FO 0 0 0 0
DALLAS CO.| 7/25/1975 | Tornado FO 0 0 0 0
DALLAS CO.| 3/26/1976 | Tornado Fl 0 0 250 0
DALLAS CO.| 5/26/1976 | Tornado F3 0 1 2,500,000 0
DALLAS CO.| 7/4/1976 | Tornado 0 0 2500 0
DALLAS CO.| 4/20/1977 | Tornado F2 0 0 25,000 0
DALLAS CO.| 5/83/1979 | Tornado Fl 0 0 25,000 0
DALLAS CO.| 5/3/1979 | Tornado F1 0 0 25,000 0
DALLAS CO.| 5/83/1979 | Tornado F2 0 5 25,000,000 0
DALLAS CO.| 5/3/1979 | Tornado FO 0 0 250 0
DALLAS CO.| 5/8/1981 | Tornado F2 0 0 25,000 0
DALLAS CO.|10/13/1981| Tornado F1 0 0 0 0
DALLAS CO.| 3/14/1982 | Tornado Fl 0 0 250,000 0
DALLAS CO.| 4/16/1982 | Tornado FO 0 0 0 0
DALLAS CO.| 5/11/1982 | Tornado Fl 0 1 250,000 0
DALLAS CO.| 3/23/1984 | Tornado Fl 0 0 25,000 0
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DALLAS CO.| 12/13/1984 | Tornado F3 0 0 25,000,000 0
DALLAS CO.| 12/13/1984 | Tornado F3 0 28 25,000,000 0
DALLAS CO.| 5/13/1985 | Tornado F2 0 16 2,500,000 0
DALLAS CO.| 3/16/1987 | Tornado FO 0 0 0 0
DALLAS CO.| 1/19/1990 | Tornado F2 0 1 2,500,000 0
DALLAS CO.| 10/7/1992 | Tornado FO 0 0 2,500 0
DALLAS CO.| 5/9/1993 | Tornado Fl 0 1 5,000,000 0
DALLAS CO.| 4/25/1994 | Tornado FO 0 0 50,000 0
DALLAS CO.| 4/25/1994 | Tornado F2 0 7 50,000,000 0
DALLAS CO.| 4/25/1994 | Tornado F4 3 48 500,000 0
DALLAS CO.| 4/29/1994 | Tornado FO 0 0 0 0
DALLAS CO.| 10/21/1994 | Tornado FO 0 0 0 0
DALLAS CO.| 10/21/1994 | Tornado FO 0 0 0 0
DALLAS CO.| 10/21/1994 | Tornado FO 0 0 0 0
DALLAS CO.| 10/21/1994 | Tornado FO 0 0 0 0
DALLAS CO.| 3/25/1995 | Tornado FO 0 0 0 0
DALLAS CO.| 4/19/1995 | Tornado FO 0 0 0 0
DALLAS CO.| 4/19/1995 | Tornado Fl 0 8 600,0000 0
DALLAS CO.| 1/17/1996 | Tornado Fl 0 1 750,000 0
DALLAS CO.| 1/17/1996 | Tornado F2 0 0 750,000 0
DALLAS CO.| 1/17/1996 | Tornado Fl 0 0 0 0
DALLAS CO.| 1/17/1996 | Tornado Fl 0 0 0 0
DALLAS CO.| 1/17/1996 | Tornado FO 0 0 0 0
DALLAS CO.| 1/17/1996 | Tornado FO 0 0 0 0
DALLAS CO.| 1/17/1996 | Tornado Fl 0 0 0 0
DALLAS CO.| 10/21/1996 | Tornado Fl 0 7 3,000,000 0
DALLAS CO.| 10/21/1996 | Tornado FO 0 1 120,000 0
DALLAS CO.| 3/28/2000 | Tornado F2 0 0 0 0
DALLAS CO.| 3/28/2000 | Tornado FO 0 0 0 0
DALLAS CO.| 9/5/2001 | Tornado Fl 0 0 125,000 0
DALLAS CO.| 4/5/2003 | Tornado FO 0 0 1,000 0
DALLAS CO.| 4/25/2005 | Tornado FO 0 0 0 0
DALLAS CO.| 4/13/2007 | Tornado EFO0 0 0 50,000 0
DALLAS CO.| 6/26/2007 | Tornado EFO 0 0 60,000 0
DALLAS CO.| 4/10/2008 | Tornado EF1 0 0 1,000,000 0
DALLAS CO.| 9/8/2010 | Tornado EF1 0 0 200,000 0
DALLAS CO.| 9/8/2010 | Tornado EF2 0 1 750,000 0
DALLAS CO.| 5/24/2011 | Tornado EF1 0 0 150,000 0
DALLAS CO.| 5/24/2011 | Tornado EFO 0 0 0 0
DALLAS CO.| 4/3/2012 | Tornado EF2 0 10 400,000,000 300
DALLAS CO.| 4/3/2012 | Tornado EFO 0 0 4,000 0
DALLAS CO.| 4/3/2012 | Tornado EFO 0 0 100,000 0
DALLAS CO.| 4/3/2012 | Tornado EFO 0 0 150,000 0
DALLAS CO.| 4/3/2012 | Tornado EFO 0 2 300,000 0
DALLAS CO.| 5/8/2014 | Tornado EFO 0 0 80,000 0
DALLAS CO.| 5/24/2015 | Tornado EF1 0 0 100,000 0
DALLAS CO.| 5/24/2015 | Tornado EF1 0 0 600,000 0
DALLAS CO.| 12/26/2015 | Tornado EF3 0 0 1,370,000 0
DALLAS CO.| 12/26/2015 | Tornado EF4 10 468 26,000,000 0

National Climatic Data Center
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Severe Winter Weather

Hazard Description

Severe winter weather can be a variety of precipitation that forms at low temperatures such
asheavy snowfall, sleet orice. Many winter depressions give rise to exceptionally heavy
rain and widespread flooding. Conditions worsen if the precipitation is frozen.

Location

Due to the unpredictable nature of winter storms, it is impossible to determine the
exact area of their future occurrences. The entire planning area, City of Garland, is
equally subject to severe winter weather.

Severity

Table 5-10 shows the National Weather Service Wind Chill Temperature (WCT) index. It
uses advances in science, technology, and computer modeling to provide an
accurate, understandable, and useful formula for calculating the dangers from winter
winds and freezing temperatures. The index:

« Calculates wind speed at an average height of five feet

e Incorporates heat fransfer theory which is heat loss from the body to its
surroundings during cold windy days

e Lowers the calm wind threshold to 3 mph

o Uses a consistent standard for skin tissue resistance

e Assumes no impact from the sun (i.e., clear night sky)

Table 5.10

©) NWS Windchill Chart &

Temperature (°F)
-10
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-19
Frostbite Times D 30 minutes D 10 minutes [_l 5 minutes

Wind Chill (°F) = 35.74 + 0.6215T - 35.75{‘{0"5] + 0.4275T[V0"5]
Where, T= Air Temperature (°F) V=Wind Speed (mph) Effective 11/01/01

The National Weather Service
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Table 5.11 is the Sperry-Piltz Ice Accumulation (SPIA) Index. This is a newly developed
index that when combined with National Weather Service forecast data can help
predict impacts fromice. It usesice accumulation, wind speeds, and temperatures to
predict the impact of winter storms on public utilities, particularly power lines. It is a tool
used for risk management and winter weather preparedness.?

Table 5.11

Previous Occurrences

Several major severe winter weather events have impacted Garland over the past few
years. An arctic front moved into the Dallas area during the early morning hours of
January 31, 2011. The fiming of the cold front interacted with the moist air from the Gulf
and caused precipitation to fall as freezing rain at first, then sleet and finally snow. This
caused a thick sheet of ice to form on all of the roadways causing extremely hazardous
driving conditions. Temperatures continued to stay below freezing for the next few days
which prevented the drying and clearing of roadways. School districts were closed for
the duration of the event and most municipal courts and solid waste services had to be
cancelled or postponed. On Friday, February 4th, the City of Garland chose to close
most City facilities at noon after another storm system brought an additional é inches of
snow. The ice storm nearly paralyzed the Metroplex for four days. As if that wasn't
enough, a band of moderate sleet moved through Garland in the early morning hours
of February 9, 2011, leaving roadways and sidewalks with about a 4" of ice on them.

2 SPIA Index: http://www.spia-index.com/
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A few years later, Winter Storm Cleon delivered snow, sleet, and freezing rain to a large
swath of the Dallas Country from December 1, 2013 through the morning of December
7, 2013. Garland had the following impacts from this winter weather event:
approximately 200 reports of downed trees, 3,500 power outages, 7 house fires, City
facility walkways iced over, one fire station could not take calls due to affected power
lines, City services and staffing levels were modified, Garland Independent School
District closed early, Dallas Area Rapid Transit (DART) light rails were not operational and
major increases of vehicle accidents.

Probability of Future Events

Severe winter weather within Dallas County occurs several times a year, although the
severity of impact varies. Previous historical data in Table 5.12 shows a total of 58 severe
winter weather events have occurred within Dallas County since 1996. Data is not
currently available specifically for the City of Garland. Calculations from this data
suggests that a severe winter weather event willimpact Dallas County 2.9 times a year.
Therefore, according to Table 4.3 Hazard Frequency Ranking it is highly likely for a
severe winter weather event to occur within the next year.

Impact on Community

City of Garland residents are generally unfamiliar with snow, ice and freezing
temperatures. When these conditions occur residents do not know how to prepare
and respond. When temperatures fall below freezing this kills tender vegetation, such
as flowering plants and citrus fruit crops. Wet snow and ice rapidly accumulates on
trees with leaves, causing the branches to snap under the load. Motorists are
unaccustomed to driving on slick roads and accidents increase exponentially. Some
buildings are poorly insulated or lack heat altogether, forcing residents to live in
freezing temperatures. While snowstorms are not frequent in Texas, ice storms create
dangerous driving conditions causing an increase in accidents. Pipes freeze and
leave residents without water and damage to their homes. Powerlines and trees snap
due to the weight of the ice on them leaving residents unable to run the heater in their
homes. Because more than half of residents are impacted by large severe winter
weather the Planning Team has determined that impacts are substantial.

The biggest concern with severe winter weather in the City of Garland is the previously
stated nature of residents being unaccustomed to it. Although Dallas County is
impacted by some form of severe winter weather several times a year large, incidents
are not as frequent. This brings up safety concerns, as some are not educated on how
to properly deal with large amounts of snow and ice. According to the National
Climatic Data Center, 58 severe winter weather events have been reported in Dallas
County, Texas between 1/1/1996 and 12/31/2016. They have caused 2 deaths, and
caused an estimated $201,500,000 dollars in property damage.
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Table 5.12 Severe Winter Weather Historical Data

EVENT PROPERTY

DALLAS
DALLAS
DALLAS
DALLAS
DALLAS
DALLAS
DALLAS
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11/24/1996
1/6/1997
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1/14/1997
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3/2/2002
2/24/2003
2/14/2004
12/22/2004
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DALLAS
DALLAS
DALLAS
DALLAS
DALLAS
DALLAS
DALLAS
DALLAS
DALLAS
DALLAS
DALLAS
DALLAS
DALLAS
DALLAS
DALLAS
DALLAS

3/5/2015
3/5/2015
3/5/2015
3/5/2015
3/5/2015
3/5/2015
3/5/2015
3/5/2015
3/5/2015
3/5/2015
3/5/2015
3/5/2015
3/5/2015
3/5/2015
3/5/2015
3/5/2015

Summary of Vulnerability
The entire planning area is equally vulnerable to severe winter weather. The Planning
Team has determined that the City is at high risk of substantial impact from severe
winter weather. The biggest concern to the planning area is maintaining power to
structures, as winter weather may cause disruptions. The other concern is the citizen’s

inexperience in preparing for the highly likely severe winter weather events.
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Terrorism

Hazard Description

According to the Homeland Security Act of 2002, terrorism is defined as activity that is
dangerous to human life or potentially destructive of critical infrastructure or key
resources. Terrorism can be a violation of the criminal laws of the United States or of any
State or other subdivision. Terrorism can include intimidating or coercion of a civilian
population to influence the policy or to affect the government by mass destruction,
assassination, or kidnapping. There are different types of terrorism defined by the
motivation behind attacks. There are also different methods and tactics that terrorists
use in their attacks such as assassination, explosives, radiological threat, radicalization,
chemical threats, biological threats, active shooters, infrastructure threats, arson,
kidnapping and cyber threats.

Location

The entire planning areaq, the City of Garland, is subject to terrorism. It is thought that
terrorism occurs most often where populations are high, at crowded events or symbolic
venues that will generate the greatest media attention. Garland is a high population
jurisdiction that is located near other areas that have had terrorism incidents occur.
Figure 5.28 depicts all terrorist attacks over four decades. The size of the circle reflects
the number of casualties from each attack. The data used was from the Global
Terrorism Database. Terrorists often identify soft targets to attack. Soft targets are
people or places that are relatively unprotected or vulnerable. Soft targets include
public places like shopping malls, movie theaters, hotels, special events and community
centers.3 The City of Garland is not a stranger to terrorism. In May of 2015, a terrorist
event occurred at the local Curtis Culwell Center.

Figure 5.28

3 Global Risk Insights: http://globalriskinsights.com/2016/07/soft-target-terrorist-attacks/
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Michael Jetter, a professor at the School of Economics and Finance at Universidad
EAFIT in Medellin, Colombia, and a research fellow at the Institute for the Study of
Labour in Bonn, Germany, conducted a study on more than 60,000 terrorist attacks
reported in the New York Times between 1970 and 2012. His research was able to link
media coverage of acts of terrorism to an increase of attacks committed in the same
area. If this research is accurate, because of the media coverage of the Garland
terrorism incident the city is at  a greater risk of another attack at that location. In
addition to the Curtis Culwell Center, there are other vulnerable locations within the
City such as, local special events.

Severity

In 2014, a total of 13,463 terrorist attacks occurred worldwide, resulting in more than
32,700 deaths and more than 34,700 injuries. In addition, more than 9,400 people were
kidnapped or taken hostage.# Only a small percentage of these events occurred on
American soil. However, with the ever changing political environment, it is not clear
how much this percentage may shift over time.

Table 5.29. Terrorist attacks and casualties worldwide

13,463 19,964 132,727 18,066 2.57 [1.86 34,791 32,880 |2.86 3.45 9,428(3,137

Previous Occurrences

On May 3, 2015, a cartoon drawing contest, “Draw the Prophet”, was held at Garland
Independent School District (GISD), Curtis Culwell Center. As the event was coming
to an end, two males drove up to the front of the building. Both males were armed
and opened fire, striking a GISD security officer. Garland police shot and killed both
gunmen. The security guard’s injuries were not life threatening, and Garland police
officers were able to minimize the threat quickly. Police believed the suspects’ vehicle
may have conftained an incendiary device and the Garland Explosive Ordnance
Disposal (EOD) Team cleared and secured the vehicle and surrounding area. The
surrounding businesses and event participants were evacuated unfil the scene was
cleared.

Probability of Future Events

Because there has been arelated terrorism attack in the City of Garland the Planning
Team determined that a terrorist attack will occasionally occur in the City of Garland.
Occasionally is defined as within the next six years. The likelihood of another terrorism
event has also increased due to the recent release of “Attack in Garland” on March
26, 2017, a 60 Minutes Anderson Cooper broadcast. According to Michael Jetter's
research described above, terrorist thrive on media attention so this media coverage
has potential to heighten the terrorism threat in Garland.

4 U.S State Department: https://www.state.gov/j/ct/rls/crt/2014/239416.htm
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Impact on Community

Terrorism is a rare occurrence in Garland, but because soft targets are the aim and
because it's difficult to predict, the severity of impact would be substantial. The U.S
Department of State reports that on average in 2014, there were 2.57 fatalities and 2.87
injuries per attack. The other risk of terrorism are regarding infrastructure and cyber-
attacks that would impact government critical facilities and services.

Summary of Vulnerability

The entire planning area is equally vulnerable to terrorism. It is probable that there will
be some type of terrorism in the City of Garland within the next six years. If a terrorist
achieves their goal, the severity of impact would be substantial. Because of previous
occurrences, the City of Garland Planning Team considers terrorism to be a high risk
hazard.

Soft targets will remain a threat because they have operational characteristics that
make them vulnerable and easy to exploit: open and spacious areas, multiple
entrances and exits, parking in close proximity, lack of security, and individual screening.
These characters give higher rates of success to terrorists and make the community
more vulnerable.
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Biological Event

Hazard Description

In this section biological hazards refers to an accidental or naturally occurring disease
outbreak of known or unknown origin that pose a threat to the health of living organisms,
primarily that of humans. This definition also includes those biological agents found in
the environment, or diagnosed in animals, that have the potential for fransmission to
humans. Intentfional transmission of infectious agents is included in the terrorism profile.
Examples of biological events include but are not limited to: Zika, HINT, Ebola, and West
Nile.

Location

Because of the mobile nature of populations, it is impossible to accurately map the
location of biological events. The entire planning area, the City of Garland, is equally
subject to biological events.

Figure 5.30

Severity

The Center for Disease Control and Prevention (CDC) determines the severity of
pandemics and communicable disease outbreaks based on a measurement
system known as the Pandemic Severity Index. The main criteria used to measure
pandemic severity will be the case-fatality ratio (CFR), the percentage of deaths
out of the total reported cases of the disease. Accompanying the Pandemic
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Severity Index is the Interventions
by setting table that can be
used as a guide for mitigation
actions during a biological
event. In Table 5.31 below these

tools are illustrated.

Table 5.31

Pandemie Severity Index

Interventions*® by Setting 1

Home

Voluntary isolation of ill at home (aduliz Recommend$§
and children); combine with use of antiviral

treatment as available and indicated

Voluntary quarantine of houschold

members in homes with ill persons? (adults Generally not
and children); consider combining with recommended
antiviral prophylaxis if effective, feasible,

and quantities sufficient

School

Child social distancing

=dismissal of siudents from schools and Generally not
school based activities, and closure of child recommended
CAre Programs

ereduce out-of~school social contacts and Generally not
community mixing recommended
Waorkplace / Community

Adult social distancing

=decrease number of social contacts (¢.g., Generally not
encourage teleconferences, aliematives to recommended
face-to~face meetings)

=increase distance belween persons (.., Generally not
reduce density in public transit, workplace) recommended
=modify postpone, or cancel selected public Generally not
gatherings to promote social distance (e.g., recommended
postpone indoor stadium cvents, theatre

performances)

~modify work place schedules and practices Generally not
{e.g., telework, staggered shifts) recommended

Recommend +§

Recommend**

Recommend:
<12 weeks§§

Recommend:
=12 wecks§§

Recommend

Recommend

Recommend

Recommend

Source CDC - https://www.cdc.gov/media/pdf/MitigationSlides.pdf
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Previous Occurrences

On October 17- 2014 the City of Garland Public Health Department reported that three
cases of Ebola had been confirmed in Dallas County since September 28. At least five
contacts in Garland were monitored by Dallas County Health and Human Services.
These contacts were on an airplane with a nurse that tested positive for the virus. One
of the contacts in Garland was asked by Dallas County Health to stay home for 21
days and was monitored twice a day by phone and was told not to travel. The four
additional Garland contacts were considered extremely low risk. They self-monitored
twice a day by phone. Approximately177 people in the Dallas area fell under some
type of quarantine.>

On May 4, 2009, the Dallas County Department of Health and Human Services
Department released a health alert which stated “the World Health Organization’s
pandemic alert level has been raised to 5, signifying human-to-human transmission
and sustained community-wide outbreaks with the Novel Influenza A (HINT1) virus, and
an imminent likelihood of a pandemic. Community transmission is currently occurring
in Dallas County, with 58 probable and confiirmed cases identified over the past 8
days.”

Probability of Future Events

The occurrence of a biological event is largely impossible to predict, due to the
mobile nature of humans and the speed at which a pathogen can spread and
mutate. A total of 3 biological events have occurred within Dallas County, with a
direct impact on the City of Garland, since 2009. Calculations from this data suggests
that a biological event will occur in Dallas County and subsequently the City of
Garland, 0.4 times a year. Therefore, according to Table 4.3 Hazard Frequency
Ranking it is likely a biological event will occur in Garland within the next three years.

Impact on Community
The potential impact of loss of life and illness from a large biological event is major.
Government service levels could potentially be modified to prevent the spread of iliness.

Summary of Vulnerability

The entire planning area is equally vulnerable to biological events. The probability of a
biological event occurring in Garland to some extent within the next three years is likely.
This type of hazard has the potential to cause major impacts to the lives of Garland
residents. These factors make a biological hazard a moderate risk for the City of
Garland.

5 Vanity Fair: http://www.vanityfair.com/news/2015/02/ebola-us-dallas-epidemic
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Flood

Hazard Description

Floods are the most prevalent hazard in the United States. A flood is defined as two or
more acres of dry land or two or more properties that are covered by water temporarily.
There are three types of flooding that occur in Garland: river flood, inland flooding and
flash floods. Two types of floods that does not impact Garland are coastal floods and
storm surges.

A river flood occurs when water levels rise over the top of river banks due to excessive
rain or persistent thunderstorms over the same area for extended periods of time.

Inland flooding occurs when moderate precipitation accumulates over several days
where intense precipitation falls over a short period.

A flash flood is caused by heavy or excessive rainfall in a short period of time, generally
less than six hours. Flash floods are usually characterized by raging torrents after heavy
rains that rip through river beds and urban streets. They can occur within minutes or a
few hours of excessive rainfall. They can also occur when no rain has fallen in the area
or after a levee or dam has failed. Flash floods are particularly dangerous in urban
areas and cause the greatest damage. As more farmlands and wooded areas are
converted to urban and suburban areas, the amount of surface area available for
water infiltration into the soils decrease. Home sites, parking lots, buildings, and
roadways all decrease the surface area of soil on the Earth's surface.

According to the National Weather Service, about 10% of the land in the United States
is paved. Water that would have been absorbed into the ground now is redirected
into sewage and storm drain systems. In addition to the increase in urban structures,
there is a resulting decrease in vegetation which causes additional flooding.

Ben Davis Substation - Garland, TX - 2015
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Location
Figure 5.6 shows the City of Garland in relation to the 100 and 500 year floodplains.
FEMA has published Flood Insurance Rate Maps (FIRMs) showing approximately 2,400

acres of the 100-year floodplain primarily along Duck Creek, Rowlett Creek, Spring
Creek, Mills Branch and their tributaries.

Figure 5.6. FEMA 2014 100 and 500 Year Floodplain

City of Garland GIS. Note: FEMA-issued Flood Insurance Rate Maps should be used
for detailed floodplain determinations.

Severity

Flood severities are determined by Federal Emergency Management Agency (FEMA)
flood zone designations. Flood zones are geographic areas that FEMA has defined
according to varying levels of flood risk. These zones are depicted on a community's
Flood Insurance Rate Map (FIRM) or Flood Hazard Boundary Map. Each zone reflects

the severity of impact or type of flooding in the area. Only a few small areas within
the City of Garland are Zone A.
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Table 5.7. FEMA Flood Zones

Moderate to Low Risk

lone Description
BandX Area of moderate flood hazard, usually the area between the limits
(Shaded light of the 100-year and 500-year floods. B Zones are also used to

blue in figure?)

designate base floodplains oflesser hazards, such as areas
protected by levees from 100-year flood, or shallow flooding areas
with average depths of less than one foot or drainage areas less
than 1 sg.mi.

Cand X
(Shaded light
blue in figure?)

Area of minimal flood hazard, usually depicted on FIRMs as above the
500-year flood level. Zone C may have ponding and local drainage
problems that don'twarrant a detailed study or designation as base
floodplain. Zone X is the area determined to be outside the 500-year
flood and protected by levee from 100-year flood.

High Risk Areas

one

Description

A

Areas with a 1% annual chance of flooding and a 26% chance of
flooding overthe life of a 30-year mortgage. Because detailed
analyses are not performed for such areas; no depths or base flood
elevations are shown within these zones.

AE

The base floodplain where base flood elevations are provided. AE
Zones are now used on new format FIRMs instead of A1-A30Zones.

A1-30

These are known as numbered A Zones (e.g., A7 or Al4). This is the
base floodplain where the FIRM shows a BFE (old format).

AH

Areas with a 1% annual chance of shallow flooding, usually in the
form of a pond, with an average depth ranging from 1 to 3 feet.
These areas have a 26% chance of flooding over the life of a 30-
year mortgage. Base flood elevations derived from detailed
analyses are shown at selected intervals within these zones.

AO

River or stream flood hazard areas, and areas with a 1% or greater
chance ofshallow flooding each year, usually in the form of sheet
flow, with an average depthranging from 1 to 3 feet. These areas
have a 26% chance of flooding over the life of a 30-year mortgage.
Average flood depths are shown within these zones.

AR

Areas with a temporarily increased flood risk due to the building or
restoration of a flood control system (such as a levee or a dam).
Mandatory flood insurance purchase requirements will apply, but
rates will not exceed the rates for unnumbered A zones if the structure
is built or restored in compliance with Zone AR floodplain
management regulations.

A99

Areas with a 1% annual chance of flooding that will be protected by
a Federal flood control system where construction has reached
specified legal requirements. No depths or base flood elevations are
shown within these zones.

45| Page




_High Risk — Coastal Areas

lone Description

\% Coastal areas with a 1% or greater chance of flooding and an
additionalhazard associated with storm waves. These areas have a
26% chance of flooding over the life of a 30-year mortgage. No
base flood elevations are shown within these zones.

VE, V1-30 Coastal areas with a 1% or greater chance of flooding and an
additionalhazard associated with storm waves. These areas have a
26% chance of flooding overthe life of a 30-year mortgage. Base
flood elevations derived from detailed analyses are shown at
selected intervals within these zones.

Undetermined Risk Areas

lone Description

D Areas with possible but undetermined flood hazards. No flood
hazard analysishas been conducted. Insurance rates are
commensurate with the uncertainty of the risk.

FEMA Map Service Center
htto://www.msc.fema.gov/webapp/wcs/stores/serviet/infogstoreld=10001&catalogld=10001&l
angl d=-1&content=floodZones&titte=FEMA%20Flood%20Zone%20Designations

Previous Occurrences

Damaging flood events occurred on Duck Creek in 1949, 1957, 1962, 1966, 1969,
1971, 1977, 1981, 1989, 1990, 1991 and 2015. These floods caused considerable
damage. Following the flooding events of 1990 and 1991, the City of Garland
partnered with the United States Army Corps of Engineers to complete a channel
improvement project for Duck Creek. This project was complete in 1998. As a result,
the base flood elevation was lowered to a level where 514 structures now have the
ground floor situated above the base flood elevation. The Letter of Map Revision
(LOMR) indicates this change and was finalized on February 5, 2003. Since this
improvement to Duck Creek, flood events have lowered dramatically, until 2015 when
two flood incidents took the life of one person attempting to cross a flooded road. This
was a result of an estimated 100 year flood. However, damage would have been
much greater had the Army Corps of Engineers channel improvement project not
been completed. Since the 2015 incidents, locking flood gates have been installed
across frequently flooded roadways to minimize future loss of life to residents and
increase safety.

Probability of Future Events

The City of Garland is subject to flooding from Duck Creek, Rowlett Creek, Spring
Creek, Mills Branch, and their fributaries. The planning area is subject to intense local
thunderstorms of short duration and general storms extending over periods of several
days. Flooding results primarily from stream overflow caused by rainfall runoff, ponding,
and sheet flow. Most of the flooding events occur in the spring and summer months.
However, severe flooding can be produced by rainfall at any time. Previous historical
data in Table 5.8 shows 16 flood events have occurred within Garland since 1998.
Calculations from this data suggests that a flood event will impact Garland 0.9 fimes
a year. Therefore, according to Table 4.3 Hazard Frequency Ranking it is it is highly
likely for a flood event to occur within the next year.
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Impact on Community

A flood of the same magnitude as that of the 1991 Duck Creek flooding event would
cause significantly less damage than it did before the channel widening project.
Table 5.8 shows previous flood occurrence data from the NCDC. Sixteen flood events
have been reported in Garland between 1/1/1998 and 12/31/2015. Those floods
caused two deaths. The May 2015 flood caused an estimated $8 million dollars in
property damage impacting over 100 homes and caused $884,506.19 of damage to
City facilities and infrastructure. Another large flood event would undoubtedly cause
major damage to the community.

Table 5.8. Flood Historical Data

EVENT

PROPERTY CROP

COUNTY TOWN DATE TYPE DEATHS DAMAGE DAMAGE
DALLAS CO. GARLAND 9/16/1998 Flash Flood 0 0 0
DALLAS CO. GARLAND 11/24/1996 Flash Flood 0 0 0
DALLAS CO. GARLAND 9/16/1998 Flash Flood 0 0 0
DALLAS CO. GARLAND 12/4/1998 Flash Flood 1 0 0
DALLAS CO. GARLAND 12/4/1998 Flash Flood 0 0 0
DALLAS CO. GARLAND 6/11/2000 Flash Flood 0 0 0
DALLAS CO. GARLAND  4/7/2002 Flash Flood 0 0 0
DALLAS CO. GARLAND 10/18/2002 Flash Flood 0 0 0
DALLAS CO. GARLAND 1/3/2005 Flash Flood 0 0 0
DALLAS CO. GARLAND 6/26/2007 Flash Flood 1 0 0
DALLAS CO. GARLAND 6/27/2007 Flash Flood 0 0 0
DALLAS CO. GARLAND  9/9/2007 Flash Flood 0 25,000 0
DALLAS CO. GARLAND 3/18/2008 Flash Flood 0 15,000 0
DALLAS CO. GARLAND 5/29/2015 Flash Flood 0 0 0
DALLAS CO. GARLAND 5/29/2015 Flash Flood 0 8,884,506 0
DALLAS CO. GARLAND 5/30/2015 Flash Flood 1 0 0

National Climatic Data Center

Summary of Vulnerability

The principal flood problem in the City of Garland is the low-lying area adjacent to
Duck Creek. The Duck Creek watershed is approximately 96 percent developed with
only a small portion of the watershed available for future development. The United
States Army Corps of Engineers (USACE) considers existing and future urbanization
conditions to remain the same for the Duck Creek basin. The mitigation
enhancements to the City which also include 8 flood gates and an aggressive
floodplain management program has lessened the impact of a flood event. The
Hazard Mitigation Planning Team has determined that the City of Garland is at
moderate risk of major impacts from floods due to the number of previous
occurrences, combined with the impacts of those occurrences, severe thunderstorms
the area sustains and heavy development surrounding Garland.
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National Flood Insurance Program Overview

Summary

Nearly 20,000 communities across the United States and its territories participate in the
NFIP by adopting and enforcing floodplain management ordinances. In exchange, the
NFIP makes federally backed flood insurance available to homeowners, renters, and
business owners in these communities. Participation in the NFIP is voluntary.

Flood insurance is designed to provide an alternative to disaster assistance and
reduce the costs of repairing damage to buildings and their contents caused by
floods. Flood damage is reduced by nearly $1 billion a year through communities
implementing sound floodplain management requirements and property owners
purchasing flood insurance. Additionally, buildings constructed in compliance with
NFIP building standards suffer approximately 80 percent less damage annually than
those not built in compliance.

Local Participation in the NFIP

Based on TCEQ records, the City of Garland enrolled in the NFIP Emergency Program
on August 8, 1970 and the Regular Program on April 16, 1971. As of September, 2015
the City of Garland had 450 active flood insurance policies within the community.
Between January 1, 1978 and September 1, 2016 the City of Garland had 452 total
flood losses, damage valued roughly at $10 million dollars. Table 5.8 shows all flood
losses for the City of Garland.

Table 5.8
Federal Emergency Management Agency Loss Statistics from

Jan 1, 1978 through

Garland ‘ 462 ‘ 376 | 0 ‘ 86 ‘ $9,933,174.11

Source: http://bsa.nfipstat.fema.gov/reports/1040.htm

Repetitive Loss Properties
e Two or more claims of more than $1,000 paid by the NFIP within any 10-year period
since 1978.

To focus resources on those properties that represent the best opportunities for
mitigation, Congress defined a subset called “Severe Repetitive Loss Properties” defined
below

Severe Repetitive Loss Properties
e Four or more claims of more the $5,000; or
e Two to three claims that cumulatively exceed the building’s value
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Assessing Vulnerability: Addressing Repetitive Loss

The Federal Emergency Management Agency (FEMA) produces statistics on
community flood losses. Losses are determined by claims made to the National Flood
Insurance Program (NFIP). The following section is an assessment of claims to the NFIP,
and properties within the City of Garland which are designated as repetitive 10ss
structures.

Table 5.9 provides a summary of residential repetitive flood insurance claims for
individual streets in Garland that include repetitive loss properties. Address data about
individual sites has been omitted for confidentiality. The loss history includes all flood
claims paid on an insured property, regardless of any change of ownership. The data
begins at the building's construction or back to 1978 if the building was constructed
prior fo 1978. The history includes the number of repetitive loss properties on each
street, average total amount paid to each structure, date of the last loss, and the
average estimated structure value.

Table 5.9 City of Garland Repetitive Loss Properties

Number of Total Average
. Date of . Average
Street Name Properties Number Amount Paid
. Last Loss Structure Value
with Losses of Losses Per Structure

Glenbrook DR 24 78 9/10/2007 $105,223.88 $146,544.81

Ridgedale DR 3/19/2006 $81,330.96 $156,344.29

Forest LN 10/21/1994 $57,938.14 $269,333.33

Rock Creek _n 4/12/1991 $35,177.48 $138,866.67

Ranier Cir 4/11/1991 $34,047.75 $108,573.33

Pleasant Valley RD -- 3/18/2008 $218,739.30 $71,160.00

University DR 4/12/1991 $10,848.80 $145,610.00

ST George 4/15/1990 $5.721.97 $98,730.00

W Centerville RD -- 6/11/2000 $30,761.74 $140,500.00

Iroquois 5/5/1995 $7,233.95 $119,590.00

—— 6r21/2000 | 5177075 | 23417000

Brookview 4/11/1991 $16,393.64 $67,000.00

FEMA — Garland Repetitive Loss Properties 08-31-2015
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Earthquake

Hazard Description

Earthquakes are sudden rolling or shaking events caused by movement under the
earth’s surface. Earthquakes happen along cracks in the earth's surface, called fault
lines, and can be felt over large areas. They usually last less than one minute but can
cause substantial damage to infrastructure in a short amount of fime.

Location

All 50 states and 5 U.S. territories are at some risk for earthquakes and they can happen
at any time of the year. The most significant hazards from induced seismicity are in six
states, listed in order from highest to lowest potential hazard: Oklahoma, Kansas, Texas,
Colorado, New Mexico and Arkansas. Oklaohoma and Texas have the largest
populations exposed to induced earthquakes.¢ The City of Garland, is equally subject
to earthquakes.

Figure 5.23

Severity

None of the Texas earthquakes have exceeded a magnitude of 6.0, and most have
been fairly small and caused little to no damage. The largest one in Dallas County
was a 3.6 on the Richter Scale. Table 5.24 below combines the Mercalli and Richter
Scale which allows planners to assess the impact earthquakes have.

6 U.S Geological Survey: https://www.usgs.gov/news/induced-earthquakes-raise-chances-damaging-shaking-2016
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Table 5.24. Mercalli and Richter scale

Pacific Northwest Seismic Network

Previous Occurrences

Earthquakes have only recently been recorded in the region. The strongest quake to
rattle Dallas County occurred on January 6, 2015, and registered a magnitude of 3.6.
To date there have been no injuries, fatalities or major damage recorded. The
magnitudes experienced in Dallas County are considered minor and only felt by
humans but have not caused damage. Currently, there is not a significant amount of
data for earthquakes in Dallas County.

Probability of Future Events

According to the North Central Texas Council of Governments, 11earthquakes (within
3 days) have occurred in Dallas County since 2008 (Table 5.25). Data is not currently
available specifically for the City of Garland. Calculations from this data suggests that a
similar sized earthquake will occur 0.4 times a year. Therefore, according to Table 4.3
Hazard Frequency Ranking it is likely that an earthquake occur within the next 3 years.
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Impact on Community

A 6.0 earthquake, the largest recorded in Texas, if in the City of Garland would have
major impacts. Damage has occurred in at least twenty-five of the recorded
earthquakes in Texas and one death has been attributed to a Texas quake.”

Because this hazard is new to the region, residents, businesses, built infrastructure and
first responders have not been educated nor are they prepared for this type of event.
The tremors could cause hairline cracks in underground pipes, gas lines and in walls of
buildings. The majority of the damages to the community would be the result of
property and infrastructure damages.

Table 5.25. Dallas County Earthquakes

Dallas [1/6/2012 32.782 | -96.685 |5 2.1
Dallas [5/15/2009 | 32.79 -97.02 5 2.6
Dallas [11/1/2008 | 32.79 -97.02 8 3.3
Dallas [10/31/2008| 32.87 -96.97 5 2.7
Dallas [10/31/2008| 32.79 -97.03 5 2.9
Dallas [10/31/2008| 32.83 -97.03 5 2.9
Dallas [10/31/2008| 32.83 -97.01 5 2.9
Dallas [10/31/2008| 32.76 -97.02 5 2.5
Dallas [10/31/2008| 32.87 -96.97 5 2.6
Dallas [10/31/2008| 32.84 -97.03 5 3
Dallas [10/31/2008| 32.8 -97.02 5 2.6

Source: NCTCOG Regional Hazard Assessment Tool (RHAT)

Vulnerability

The enftire planning area is equally vulnerable to earthquakes. The probability of a
small earthquake occurring in Garland within the next 3 years is likely. Large scale
earthquakes are considered to be an isolated event, however would cause major
damage due to a low risk of high magnitude earthquakes in this area. The
unpredictability and unschooled population regarding earthquakes is a concern.
Because the region as a whole has not faced infrastructure complications regarding
earthquakes the impacts of a large earthquake would be major. Therefore the risk of
earthquakes to the City of Garland is moderate.

7 University of Texas Arlington: https://www.uta.edu/ce/research/disaster/earthquake.php
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Severe Thunderstorm and Lightning

Hazard Description

The National Weather Service defines a severe thunderstorm as a storm that has winds
of at least 58 mph (50 knots), and/or hail at least 1" in diameter. Severe thunderstorms
also can be capable of producing a tornado. Structural wind damage may imply the
occurrence of a severe thunderstorm. Straight-line winds are often responsible for wind
damage associated with a severe thunderstorm. These winds are often confused with
tornadoes because of similar damage and wind speeds. Downbursts or micro bursts are
examples of damaging straight-line winds. Wind speeds in some of the stronger
downbursts can reach 100 to 150 miles per hour. In Garland’s HazMAP, it was decided
to include lighthing as a component of severe thunderstorms. Lightning is a giant spark
of electricity in the atmosphere between clouds, the air or the ground. Air acts as an
insulator between the positive and negative charges in the cloud and between the
cloud and the ground. When the opposite charges builds up, the insulating capacity of
the air breaks down and there is a rapid discharge of electricity that we know as
lightning.

Location

The greatest severe thunderstorm threat in the U.S. extends from Texas to southern
Minnesota. But, no place in the United Statesis completely safe from the threat of severe
thunderstorms.8 Due to the unpredictable nature of severe thunderstorms and lightning,
it is impossible to determine the exact area of their future occurrences. The entire
planning area, the City of Garland, is equally subject to severe thunderstorms and
lightning.

Severity

Table 5.19 shows the level of categorical risk of thunderstorms in Day 1-3 Convective
Outlooks derived from probability forecasts of tornadoes, damaging winds and large
hail.? Table 5.20 shows The Beaufort Wind Scale. The Beaufort Wind Scale is
representative of the damage from high winds this community may sustain. The Beaufort
Wind Scale allows planners in the community to assess historical data and mitigate for
future events.

8 The National Severe Storms Laboratory: http://www.nssl.noaa.gov/education/svrwx101/thunderstorms/
° Storm Prediction Center: http://www.spc.noaa.gov/misc/about.html
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Table 5.20

Table 5.19. Beaufort Wind Scale

Source:https://www.weather.gov/tbw/beaufort
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Previous Occurrences

The National Weather Service's Storm Prediction Center reported 1,734 severe
thunderstorm eventsin Texas during 2015. This excludes tornadoes as Garland’s HazMAP
classifies tornadoes as a separate hazard. Narrowing occurrences to the defined
planning area of Garland, the National Climatic Data Center reported

22 thunderstorms have been reported between 2/29/1994 and 12/31/2016.

Figure 5.21. Annual Severe Thunderstorm Report Summary - 2015

Probability of Future Events

Calculations from historical data suggests that a severe thunderstorm will impact
Garland at least 1 time a year. Therefore, according to Table 4.3 Hazard Frequency
Ranking it is highly likely that severe thunderstorms and lightning occur in the next year.

Impact on Community

According to the National Climatic Data Center, 22 severe
thunderstorms/thunderstorms with significant wind have caused an estimated $200,000
in property damage. The most common impacts of severe thunderstorms are power
outages and private property damage consisting of roof and vehicle damage from
wind and hail.
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Because severe thunderstorms and lighthing are such a common occurrence, residents
are prepared and practiced in mitigating damage. Public education is also a focus
through many different channels: the National Weather Service, media outlets and
several City departments push severe thunderstorm messaging year round. The City of
Garland and Garland Power & Light both have tree timming programs to help mitigate
effects of severe thunderstorms. GP&L trims trees and other vegetation away from
power lines to provide safe and reliable electric service. Because of this proactive
vegetation management program, GP&L customers experience fewer outages than
average as reported by the American Public Power Association (APPA). For these
reasons it has been determined that severe thunderstorms impacts that do occur are
minor.
Table 5.22. Severe Thunderstorm Historical Data

EVENT WIND | PROPERTY

COUNTY
TYPE PEEL DAME

DATE

GARLAND 5/29/1984 Thunderstorm Wind 52 kts. 0
GARLAND 11/3/1994 Thunderstorm Wind 56 kts. 1]
GARLAND 6/15/1996 Thunderstorm Wind 61 kis. 2,000
GARLAND 6/16/1997 Thunderstorm Wind 52 kis. 0
GARLAND 10/2/1998 Thunderstorm Wind 55 kts. 0
GARLAND 11/9/1998 Thunderstorm Wind 52 kis. 0
GARLAND 2/9/2001 Thunderstorm Wind 52 kis. 0
GARLAND 6/14/2001 Thunderstorm Wind 32 kts. 0
GARLAND 6/14/2001 Thunderstorm Wind 92 kis. 0
GHARLAND 4/7/2002 Thunderstorm Wind 52 kis. 0
GARLAND 8/8/2005 Thunderstorm Wind 30 kts. 20,000
GARLAND 5/2/2007 Thunderstorm Wind 50 kis. 0
GARLAND 2/10/2009 Thunderstorm Wind 70 kts. 0
GARLAND 4/14/2011 Thunderstorm Wind 70 kts. 50,000
GARLAND 4/14/2011 Thunderstorm Wind 64 kis. 50,000
GARLAND 10/23/2011 Thunderstorm Wind 61 kis. 10,000
GARLAND 10/23/2011 Thunderstorm Wind 61 kts. 10,000
GARLAND 5/21/2013 Thunderstorm Wind 50 kis. 10,000
GARLAND 5/21/2013 Thunderstorm Wind 60 kts. 30,000
GARLAND 8/13/2013 Thunderstorm Wind 43 kts. 3,000
GARLAND 10/2/2014 Thunderstorm Wind 60 kis. 5,000
GARLAND 3/8/2016 Thunderstorm Wind 51 kts. 10,000

National Climatic Data Center

Summary of Vulnerability

The entire planning area is equally vulnerable to severe thunderstorms and lightning. The
highly likelihood of severe thunderstorm is a concern but because the City of Garland is
so accustomed to severe thunderstorms and have current mitigation programs the
impacts are minor, therefore the risk of severe thunderstorms are moderate.
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Infrastructure and Communications Failure

Hazard Description

Infrastructure is the basic facilities and services needed for a community. The City of
Garland infrastructure includes roads, wastewater treatment plants, water and
wastewater pipes, power plants, electrical lines, bridges, an airport, rairoads, and
schools. Infrastructure also includes telecommunications equipment, which if impacted
may cause a communications failure. A communications failure is the interruption or
loss of communications systems including transmission lines, communications satellites,
and associated hardware and software necessary for the communications system to
function. It caninclude telecommunications, radio and information technology failures.
A communications failure may be the result of an equipment failure, human act
(deliberate or accidental) or the result of another hazard event.

Location

Because of the large array of possible infrastructure and communications failures it is
impossible to map the location they would occur. The entire planning area, the City of
Garland, is equally subject to infrastructure and communications failures.

Severity

When an infrastructure/communications failure occurs, it can have a wide range of
effects on a community. Deteriorating infrastructure is a problem all of America is
facing. Every four years, the American Society of Civil Engineers Committee on
America’s Infrastructure provides a comprehensive assessment of the nation’s 16 major
infrastructure categories grading A to F. The components that are considered when
grading include: capacity, condition, funding, future need, operation and
maintenance, public safety and resilience. The 2012 Report Card for Texas’
Infrastructure was an overall grade of “C".10

Previous Occurrences

Most past occurrences have been small incidents that were quickly addressed and to
date there has not been a significant infrastructure failure within the City of Garland.
There was however a communications failure. On March 8, 2017, there was a
nationwide issue. AT&T cell phone were unable to call 911 for several hours.

Probability of Future Events

The occurrence of an infrastructure/communications failure is largely impossible to
predict. The likelihood of a large-scale extended communications failure is low.
However, small scale failures with a short duration is not abnormal. Therefore,
according to Table 4.3 Hazard Frequency Ranking the Planning Team has concluded
that an infrastructure/communications failure may occasionally occur in the City of
Garland in the next six years.

10 2012 Report Card for Texas’ Infrastructure: https://www.infrastructurereportcard.org/wp-
content/uploads/2013/02/2012-Texas-Report-Card-FINAL.pdf
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Impact on Community

Nearly every aspect of modern life is dependent on digital infrastructure. Critical
infrastructure services, such as emergency services, utility services, water services and
telecommunications can be impacted by a communications or infrastructure failure.
Failures can result in a 211 or emergency warning system failure, a delay of response
times by emergency service providers, and has the potential to impact the entire
community.

Flooding typically damages the infrastructure of a community, including roads, bridges,
power lines and plants. It can take a significant amount of time to fully repair these
facilities and infrastructure, depending on the nature of the damage and the resources
available that can be dedicated.

A 2016 report estimates that continued underinvestment in infrastructure will cost each
U.S. family $3,400 a year over the next decade. "“Poor infrastructure means more
congestion on our roadways, broken water lines, power outages and an inability to get
our goods to market,” said Greg DiLoreto, chair of ASCE's Committee for America’s
Infrastructure. “From lost time, to inconvenience, to spending money to fix our cars or a
flooded basement, it's a very real cost that we're paying.”!" The potential impacts can
be great. However, because historical occurrences of infrastructure/communications
failure have been small incidents the planning team determined the potential impact
from this type of incident would be minor.

Summary of Vulnerability

The entire planning area is equally vulnerable to infrastructure and communications
failures. This type of failure will occasionally occur to some extent within the next six
years. This type of hazard has historically caused minor impacts to the City of Garland.
These factors make infrastructure/communications failure a moderate risk for the City
of Garland.

11 American Society of Civil Engineers: http://www.infrastructurereportcard.org/wp-content/uploads/2016/05/2016-FTA-
Report-Close-the-Gap.pdf
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Drought

Hazard Description

Drought is a period of time without substantial rainfall that persists from one year to
the next. Drought is a normal part of virtually all climatic regions, including areas with
high and low average rainfall. Drought is the consequence of anticipated natural
precipitation reduction over an extended period of time, usually a season or more in
length. Droughts can be classified as meteorological, hydrologic, agricultural and
socioeconomic.

e Meteorological drought is an interval of time, generally on the order of months or
years, during which the actual moisture supply at a given place consistently falls
below the climatically appropriate moisture supply.

e Agricultural drought occurs when there is inadequate soil moisture to meet the
needs of a particular crop at a particular time. Agricultural drought usually occurs
after or during meteorological drought, but before hydrological drought and can
affect livestock and other dry land agricultural operations.

e Hydrological drought refers to the deficiencies in surface and subsurface water
supplies. It is measured as stream flow, snow pack, and as lake, reservoir and
groundwater levels. There is usually a delay between lack of rain or snow and less
measurable water in streams, lakes, and reservoirs. Therefore, hydrological
measurement tends to lag behind other drought indicators.

e Socio-economic drought occurs when physical water shortages start to affect the
health, well-being and quality of life of people, or when the drought starts to affect
the supply and demand of an economic product.

Droughts are one of the most complex natural hazards as it is difficult to determine their
precise beginning or end. In addition, droughts can lead to other hazards such as
extreme heat and wildfires. Theirimpact on wildlife and environment is enormous, often
killing crops, grazing land, edible plants and trees.

Location

Due to the unpredictable nature of a drought, it is impossible to determine the exact
area of their future occurrences. The entire planning area, the City of Garland, is
equally subject to drought.
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Severity

The Severity of drought periods is measured using the U.S. Drought Monitor (USDM)
(Table 5.17). The USDM was developed by Mark Svoboda in 1999 and is produced
through a partnership between the National Drought Mitigation Center at the University
of Nebraska-Lincoln, the United States Department of Agriculture, and the National
Oceanic and Atmospheric Administration. The USDM uses a process that synthesizes
multiple indices, outlooks and local impacts, into an assessment that best represents
current drought conditions and reflects observed precipitation. The final outcome of
each Drought Monitor map is a consensus of federal, state and academic scientists.
The maps, which are based on analysis of the data, are released each Thursday at 8:30
a.m. Eastern Time.12

Table 5.17. Drought Severity Classification and Map

*MOMC - Mational Drought Mitigation Center

Ret Drought Monitoring Indices
Drought e _— . Standardized| NDMC® | Palmer
S : Period Description of Possible Impacts e
everiy {years) Precipitation | Drought | Drought
Index (SPl} | Category | Index
Going into drought; shor-term dryness slovwing
Minor with of crops or pastures; fire risk above average
Ito g |90 Hsorp - Y& nsto-07 DO |-1.0to-1.9
Drought Coming out of drought; some lingering water
deficits; pastures or crops not fully recovered.
Some damage to crops or pastures; fire risk high;
moderate streams, resenmirs, orwells low, some water
Drought 5109 | chortages developing or imminent, valuntary water -0.8ta-1.2 iy -2.010-2.9
use restrictions requested.

-4 0to-49

12 National Centers for environmental Information: https://www.ncdc.noaa.gov/temp-and-precip/drought/nadm/overview
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Previous Occurrences

According to the National Climatic Data Center, Dallas County, Texas was in a
drought for 28 months during the last 20 years. This consisted of seven separate
droughts that continued for multiple months. The longest of which was almost a full
year and began in January 2006 through November 2006. Data is not currently
available specifically for the City of Garland.

Probability of Future Events

Drought events are not expected to occur every year, but are prevalent enough to
be a concern. Previous historical data in Table 5.18 shows that seven drought events
(28 months) have occurred within Garland since 1996. Calculations from this data
suggests that a drought event will impact Garland 0.4 times a year. Therefore,
according to Table 4.3 Hazard Frequency Ranking it is likely a drought will occur in the
next three years.

Impact on Community

The impact of a drought within the City of Garland is expected to be minor. This
considers the large water supply available to the community. The major damages
associated with droughts are typically on crops and livestock. However, Garland is a
more urbanized area and contains very little agricultural land or livestock to cause
major financial disruptions. For Garland, the financial burden of droughts is on
structures. The primary causes of structural damage associated with drought are
foundation issues. This is caused by expansive soil, resulting in structural repairs. Since
1996 droughts have caused $500,000 dollars in structural damage and $1,345,000 in
crop damage within Dallas County.
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The Water Conservation Plan and Drought Contingency Response Plan have been
put into place in the City of Garland to negate the effects of drought. These consist
of a strict seasonal water use schedule that goes into effect within the City between
April and October. Details of this plan include: customers may water twice-per-week
using an in-ground sprinkler system. November through March watering with sprinkler
systems are limited to one day a week. Sprinkler system use is not allowed between
10 a.m. and 6 p.m. to prevent excessive evaporation. Newly planted landscape
and/or sod requiring water more than 1 time a week, must request a variance. In
stage 3 of a drought, no lawn watering at any time is allowed within the City. These
actions make the community more resilient during drought events.
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Table 5.18. Drought Historical Data

EVENT | PROPERTY | CROP
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Exireme Heat

Hazard Description

Extreme heat is characterized by a combination of exceptionally high temperatures
and humidity. When these conditions persist over a period of time, it is called a heat
wave. Although heat can damage buildings and facilities, it presents a more
significant threat to the safety and welfare of residents.

Location

Due to the unpredictable nature of extreme heat, it is impossible to determine the
exact area of their future occurrences. The entire planning area, the City of Garland,
isequally subject to extreme heat.

Severity

The danger of extreme heat is gauged by using the Extreme Heat Index (Figure 5.15).
The Heat Index, as seen below, displays the relative dangerin regards to Air Temperature
and Relative Humidity.

Figure 5-15. Extreme Heat Index

Source: http://www.nc-climate.ncsu.edu/images/climate/heat index.jog

Previous Occurrences
According to the National Climatic Data Center, 27 extreme heat events have been

reported in Dallas County, Texas between 7/1/1996 and 12/31/2016.
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Probability of Future Events

Temperatures remain warm throughout the summer months and are relatively warmer
throughout the year than other areas of the country. The occurrence of extreme heat
eventsis likely within the area given the humidity levels and high summer temperatures.
Previous historical data in Table 5.16 shows 27 extreme heat events have occurred in
Dallas County since 1996. Data is not currently available specifically for the City of
Garland. Calculations from this data suggest that an extreme heat event will impact
Dallas County 1.4 times a year. Therefore, according to Table 4.3 Hazard Frequency
Ranking it is highly likely for an extreme heat event to occur within the next year.

According to the Southeast Report released by the Risky Business Project, average
temperatures are likely to increase across Texas due to climate change. The prospectus
states dangerous levels of extreme heat are projected to threaten lives, dramatically
reduce labor productivity and increase energy demand and cost. The study predicts
over the next 5 to 25 years extreme heat will likely cause as many as 2,570 additional
deaths per year. By the end of this century, the average number of days where
temperatures are above 95° will likely increase by as much as 14 times.3

Figure 5.16. Future Average Summer Temperatures in Texas

Source: American Climate Prospectus

13 Risky Business: https://riskybusiness.org/report/come-heat-and-high-water-climate-risk-in-the-southeastern-u-s-and-

texas/
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Impact on Community

The major human risks associated with extreme heat include: sunburn, dehydration,
heatstroke, heat exhaustion, heat syncope, heat cramps and in severe cases death.
The most at risk populations are outdoor laborers, the elderly, children, and the disabled
who frequently live on low or fixed incomes and do not run air conditioning on a regular
basis. These populations are sometimes isolated, with no immediate family or friends to
look out for their well-being. The effects of extreme heat are always more pronounced
in urbanized areas than in rural areas. According to the Journal of Applied Meteorology
and Climatology, the problem is exacerbated in Garland by what is known as the heat
island effect. The concrete and metal infrastructure absorbs radiant heat energy from
the sun during the day and radiates that heat energy during the night. This cyclical
process essentially “tfraps” the heat in the urbanized area and makes it as much as 5.4°C
warmer. 4 Since 1996 there have been 85 fatalities and 704 injuries caused by extreme
heat in Dallas County. The Planning Team has determined that because of available
cooling centers and programs in place to mitigate extreme heat the impacts of this
hazard are limited.

5.16 Exireme Heat Historical Data

COUNTY |DATE |EVENTTYPE |DEATHS |INJURIES

DALLAS 8/13/2007 Excessive Heat 1 0
DALLAS 7/28/2008 Excessive Heat 1 0
DALLAS 7/28/2008 Excessive Heat 2 0
DALLAS 8/1/2008 Excessive Heat 4 0
DALLAS 8/1/2011 Excessive Heat 4 130
DALLAS 7/20/2012 Excessive Heat 1 0
DALLAS 5/17/2013 Excessive Heat 1 0
DALLAS 7/18/2015 Excessive Heat 1 0
DALLAS 7/1/1996  Heat 2 0
DALLAS 7/19/1997 Heat 2 0
DALLAS 6/1/1998 Heat 1 0
DALLAS 7/1/1998 Heat 23 0
DALLAS 8/3/1998 Heat 5 0
DALLAS 8/1/1999 Heat 3 0
DALLAS 7/1/2000 Heat 8 0
DALLAS 8/1/2000 Heat 3 0
DALLAS 9/1/2000 Heat 4 0
DALLAS 7/14/2006 Heat 1 0
DALLAS 7/27/2006 Heat 1 0
DALLAS 8/10/2006 Heat 0 0
DALLAS 6/23/2009 Heat 1 0
DALLAS 4/29/2010 Heat 0 0
DALLAS 6/20/2010 Heat 1 0
DALLAS 6/13/2011 Heat 3 140
DALLAS 7/1/2011 Heat 9 223
DALLAS 8/6/2011 Heat 3 210
DALLAS 6/15/2016 Heat 0 1

National Climatic Data Center

14 http://www.uta.edu/faculty/awinguth/Publications/publications/2013/JAMC-D-12-0195.pdf
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Summary of Vulnerability

The entire planning area is equally vulnerable to extreme heat events. For now, extreme heat
is considered a low risk to the City of Garland. Because extreme heat is a common occurrence,
residents are prepared and practiced in mitigating damage. The City of Garland also has many
faith based communities that offer cooling centers during these tfimes of extreme heat.
Although heat events are very common to the area, they cause little damage to structures. The
main concern with an extreme heat event is that it leads to other hazards, such as drought and
dust storms. The City of Garland is accustomed to long periods of hot weather, as local summer
temperatures often reach one hundred degrees or more. Structure damage from extreme heat
is not likely. The most vulnerable structures to extreme heat are underground water pipes,
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Power Outage

Hazard Description

Power outage is defined as any interruption or loss of electrical service caused by
disruption of power tfransmission which may be the result of an accident, sabotage,
natural hazards or equipment failure. A significant power failure is defined as any
incident of a long duration, which would require the City of Garland to provide food,
water, heating, cooling and/or shelter.

Location

Power outages in the City of Garand are usually localized and are normally the result of
a natural hazard involving high winds. The entire planning areaq, the City of Garland, is
equally subject to power outages. However, the City of Garland has their own power
provider, Garland Power & Light (GP&L), which serves approximately 85% of Garland.
The other 15% of residents are served by Oncor. Figure 5.26 below shows the areas in
Garland that are not in the GP&L service area. When outages do occur, areas that are
GP&L customers typically have power restored faster than those with other providers.
Table 5.27 illustrates the American Public Power Association average interruption
duration as 62.53 minutes compared to the GP&L average interruption of 15.1 minutes
during 2016.

Figure 5.26. Garland Power & Light Service Area

Garland Power & Light Mon-GP&L Service Area
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Severity

Power outages can range in duration and also in the severity of impacts, from minor loss
of communication systems at a facility, to loss of water and electricity. Power outages
and interruptions usually occur because of severe thunderstorms, high winds, fornado,
ice accumulation on lines, flooding or heavy demand on the electrical grid. Outages
can also be caused by faulty equipment, human error and animals. Individuals who
rely on power for health and/or life safety, such as those on life support systems, could
be placed in jeopardy in the event of a power outage.

Figure 5.27

Previous Occurrences

On December 26, 2016, an EF 4 tornado impacted the City of Garland. This fornado
destroyed families, homes, vehicles and left about 3,000 residents without power. The
tornado knocked down an estimated 40 power poles along the 1-30 service road. In
October 2014 severe storms left thousands without power causing several school
districts to cancel classes. Oncor reported more than 113,000 North Texas electricity
customers without service. 65,977 residents were impacted in Dallas County.15

Probability of Future Events

According to Garland Power & Light, an average of 0.37 interruptions occur annually
per customer for a duration of 15 minutes.'¢ There are number of hazards that occur
often in Garland that result in power outages. Therefore, according to Table 4.3
Hazard Frequency Ranking it is highly likely for a power outage occur within the next
year.

15> NBCDFW - http://www.nbcdfw.com/weather/stories/Severe-Storms-Cause-Power-Outages-Thursday-277944491.html|
16 GP&L Website http://www.gpltexas.org/outage-center/service-reliability
http://www.gpltexas.org/home/showdocument?id=90
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Impact on Community

The United States Annual Blackout Tracker Report of 2014 ranked Texas as having the
third most outages in the U.S. Between 2008 and 2014, 335 outages occurred that
affected 818,506 people. Because power outages average a short duration and
Garland has its own power provider, the overall impact to the community is imited. The
greatest impact to the City of Garland occurs during summer outages when residents
are unable to use air conditioning. This cascading event may then cause impacts from
extreme heat as previously described

Summary of Vulnerability

The entire planning area is equally vulnerable to power outages. The probability of a
power outage less than half an hour occurring in Garland within the next year is highly
likely and would cause limited impacts to the community. This high frequency low
impact hazard is a low risk for the City of Garland. As the days get warmer,
temperatures rise as discussed in the extreme heat section. Demand for energy on
the grid will increase, therefore increasing the vulnerability of the power providers in
Garland.
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Expansive Soils

Hazard Description

Expansive soils contain minerals such as smectite clays that are capable of absorbing
water. When they absorb water, they increase in volume. The more water they absorb,
the more their volume increases. Expansions of ten percent or more are not uncommon.
This change in volume can exert enough force on a building or other structure to cause
damage. Expansive soils will also shrink when they dry out. This shrinkage can remove
support from buildings or other structures, and result in damaging subsidence. Fissures in
the soil can also develop. These fissures can facilitate the deep penetration of water
when moist conditions or runoff occurs. This produces a cycle of shrinkage and swelling
that places repetitive stress on structures.!” Soils with this shrink-swell capacity fall under
the soil order of Vertisols which is how this hazard is referred to by the United States
Department of Agriculture.

Location
The entire planning areaq, the City of Garland, is subject to expansive soils.

Severity
Utility poles and roadways are often the victims of expansive soils, which causes over 2.3
billion dollars in damage each year nationwide. Figure 5.32, below depicts the areas

where expansive soil is prevalent.
Figure 5.32

USDA 2010

17 Geology.com: http://geology.com/articles/expansive-soil.shtml
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Previous Occurrences

The City of Garland Streets department is currently undertaking seven street rehab
and reconstruction projects. Street maintenance and repairs are a constant problem
that is compounded by the large amount of expansive soil in the area.

Garland Streets Department Projects

Probability of Future Events

Expansive soils are a continuous hazard for the city. Therefore, according to Table 4.3
Hazard Frequency Ranking it is highly likely that expansive soils will occur in the next
year. Predictions are not reliable because the locatfion and time when water is
available to the soil cannot be easily foreseen. Most associated structural distress can
occur a few years after construction, but the effects may also not be observed for
many years until some change occurs in the foundation conditions.

Impact on Community

As development and city build-out occurs, the unforeseen consequences of dense
construction activities on shrinking and swelling soil are constantly occurring.

Soil expansion poses risks for existing and future infrastructure and homes. Transportation,
utility public works, including electrical, communications and water infrastructure are all
impacted, as well as residential housing. Many structural foundations are susceptible to
damage by slow, continuous soil movements. This greatly impacts residents. Poor
foundations lessen a family’s greatest asset and can become a financial burden. Poor
structural integrity of a home also poses a life threatening risk, especially when
combined with other hazards like tornadoes, floods and earthquakes. The City of
Garland and its residents have endured expansive soils for quite some time. Residents,
however can take mitigating actions by simply watering the foundation of their homes
during droughts. The severity of impact to the community from expansive soil is limited.

Summary of Vulnerability

The entire planning area is equally vulnerable to expansive soils. Although the hazard
is constantly occurring, the impact is limited therefore the planning team considers
expansive soil to be a low risk hazard.
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Hail

Hazard Description

Severe thunderstorms produce precipitation in the form of irregular pellets or balls of
ice more than 5 mm in diameter, falling from a cumulonimbus cloud. These balls of
iregularly shaped ice fall with rain. Early in the developmental stages of a hailstorm,
ice crystals form within a low-pressure front due to warm air rising rapidly into the upper
atmosphere and the subsequent cooling of the air mass. Frozen droplets gradually
accumulate on the ice crystals until they have developed sufficient weight and fall as
precipitation.

The size of hailstones is a direct correlation of the severity of impact and size of the
storm. For example, penny size hall may cause damage to crops and vegetation. Ping pong
ball size hail will cause damage to windows in homes and vehicles. High velocity updraft
winds are required to keep hail in suspension in thunderclouds. The strength of the
updraft is a function of the intensity of heating at the Earth’s surface. Higher
temperature gradients relative to elevations above the surface result in increased
suspension time and hailstone size.

Location
Due to the unpredictable nature of hailstorms, it is impossible to determine the exact
area of their future occurrences. The City of Garland, is equally subject to hailstorms.

Severity

Table 5.13 shows the Combined National Ocean and Atmospheric Administration’s
and the Tornado and Storm Research Organization’s Hailstorm Intensity Scales. The
Hailstorm Intensity Scale is representative of the damage from hail storms this
community has experienced in the past. The Hailstorm Intensity Scale allows planners
to gauge past damage and mitigate for future expected damage.
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Table 5.13
Combined NOAA/TORRO Hailstorm Intensity Scales

Hard Hail Pea No damage
HI Potentially Moth- Slight damage to plants,
Damaging 50 ball Crops
H2 Potentially Penny Significant damage fo fruit,
Damaging 75 crops, vegetation
H3 Severe Quarter Severe damage to fruit and
1.00 crops, damage to glass and
plastic structures, paint and
H4 Severe 15 Ping Pong Widespread glass damage,
: Ball vehicle bodywork damage
H5 Destructive Golf Ball Wholesale destruction of glass,
2.0 damage fo filed  roofs,
significant risk of injuries
Hé6 Destructive 005 Lime Aircraft bodywork dented,
brick walls pitted
H7 Very 05 Tennis ball Severe roof damage, risk of
destructive i serious injuries
H8 Very 575 Baseballl Severe damage fo aircraft
destructive ) bodywork
Y
H? Super Softball Extensive structural damage. Risk
Hailstorms 3.8 of severe or even fatal injuries to
persons caughtin the open
H10 Super Grapefruit Extensive structural damage.
Hailstorms 4.5 Risk of severe or even fatal
injuries to persons caught in the

North Central Texas Council of Governments (modified)

Previous Occurrences

On April 11, 2015 quarter-sized to softball-sized hail was reported in Collin and Rockwall
counties. Wylie was among the hardest-hit areas with reports of softball sized hail (4.25-
inch), reported by the National Weather Service. Classes were canceled for all Wylie
ISD schools. The number of storm damage calls to Wylie 911 overwhelmed the system,
tennis ball-sized hail flew through windows and the area had wind gusts up to 60 mph.

This major event is significant to the City of Garland as the impacted area is only a few
miles away from Garland. This hail event alone caused $300 million dollars in property
damage. According to the Insurance Council of Texas, insured losses from Texas hail
claims for 2016 are about $4 billion dollars.’® Garland has recorded 20 hail events since
1994 and reported 3.75 inch hail on February 25, 2000.

18 Star-Telegram: http://www.star-telegram.com/news/local/community/fort-worth/article138903113.html
Dallas News: http://www.dallasnews.com/news/news/2016/04/11/baseball-size-hail-expected-as-severe-thunderstorm-
moves-through-collin-denton-counties
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Probability of Future Events

The possibility of a hail occurrence is highly likely to happen every year based on
historical data, although the severity of impacts will vary. Hail events are common in
Garland, as the North Cenftral Texas region is frequented by severe thunderstorms in the
spring through summer months. Previous historical data Table 5.14 shows 20 hail events
have occurred within Garland since 1994. Calculations from this data suggests that a
hail event willimpact Garland 0.9 times a year. Therefore, according to Table 4.3 Hazard
Frequency Ranking it is highly likely for a hail event to occur within the next year.

Impact on Community

The severity of impact from hail in the City of Garland would be limited relative to their
frequent occurrence. Property damage would be the biggest impact to the
community. Broken windows, damaged vehicles, and roofing are all subject to damage
from a severe hailstorm. According to the National Climatic Data Center, 20 hail events
have been reported in Garland, Texas between 1/1/1994 and 12/31/2015. Hail has
caused an estimated $10,005,000 dollars in property damage. The City is located in a
very urbanized region making the loss of crops a minimal concermn.

Table 5.14. Hail Historical Data

PROPERTY
DAMAGE

GARLAND 5/2/1994 Hail 0.75 IN. 0 0
GARLAND 8/7/1994 Hail 0.75 in. 0 0
GARLAND 10/21/1994 Hail 2.00 in. 0 0
GARLAND 11/3/1994 Hail 0.75 in. 0 0
GARLAND 3/25/1995 Hail 1.75 in. 0 10,000,000
GARLAND 4/12/1996 Hail 1.00 in. 0 0
GARLAND 5/28/1996 Hail 1.50 in. 0 0
GARLAND 6/15/1996 Hail 0.75 in. 0 0
GARLAND 1/21/1998 Hail 1.00 in. 0 0
GARLAND 4/8/1998 Hail 0.75 in. 0 0
GARLAND 5/2/1998 Hail 2.00 in. 0 0
GARLAND 2/25/2000 Hail 3.75 in. 0 0
GARLAND 6/29/2001 Hail 2.00 in. 0 0
GARLAND 7/12/2002 Hail 0.75 in. 0 0
GARLAND 5/24/2003 Hail 0.75 in. 0 0
GARLAND 6/5/2004 Hail 1.00 in. 0 0
GARLAND 4/5/2008 Hail 1.50 in. 0 0
GARLAND 2/5/2008 Hail 1.00 in. 0 0
GARLAND 7/19/2009 Hail 1.75 in. 0 5,000
GARLAND 7/19/2009 Hail 1.00 in. 0 0]

National Climatic Data Center
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Summary of Vulnerability

The entire planning area is equally vulnerable to hail events. If tennis ball size hail (2.5
inches) were to occur it would cause major impacts to the community, causing severe
roof damage and serious risk of injuries. However, that type of impact is rare compared
to how often hail occurs in the area. The Planning Team has determined that a hail
incident for the City of Garland is low risk and has a limited impact due to the small hail
size that usually occurs in Garland. Large hail that caused major damage has only
occurred once since 1991.
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Erosion

Hazard Description

Erosion involves the wearing away of rock and soil found along the river bed and banks.
Erosion also involves the breaking down of the rock particles being carried downstream
by the river. Vertical erosion is the downward erosion which deepens the channel, and
lateral erosion is sideward erosion which widens the channel.

There are four ways a river can erode a bed and bank:

e Hydraulic action —the force of water flow that breaks rock and drags it away from
the bed and the banks of the river.

e Corrosion/abrasion — the grinding of the rock fragments carried by the river
against the banks and bed of the channel. This grinding action widens and
deepens the channel.

e Aftrition — the knocking of rock fragments in the water against each other. The
fragments are broken into smaller, smoother pebbles.

e Solution/corrosion — the process of the water reacts chemically with soluble
minerals in the rocks and dissolve them.

Water erosion is not the only type of erosion impacting soil in the area; wind erosion will
also be considered in this section.

Location

All of the creeks, streams and tributaries in the City of Garland are equally subject to
erosion. The planning area also includes about eight miles of lakeshore that is subject
to erosion. Duck Creek has had the greatest water erosion problems in the City of
Garland. Figure 5.33 shows the location of the areas that may experience erosion. The
droughts in Garland increase the effects of wind erosion on the entire planning area as
well. When droughts occur there is less vegetation to hold land in place.

Severity

Of the 32 million acres of cropland in Texas, more than 12.8 million acres or 40 percent
are classified as highly erodible. According to the Texas Environmental Aimanac, Texas
soil erosion rates is one of the eight highest in the country.’” Garland floods have
scoured the silt banks near the concrete pedestrian and bike path at Duck Creek
Greenbelt Park. The bank eroded to a point where an 8-ft wide concrete trail must
be relocated. Creek bank erosion, creates a loss of park land and facilities leading to
loss of park infrastructure.

19 Texas Environmental Almanac: http://www.texascenter.org/almanac/Land/SOILCH5P1.HTML
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Figure 5.33. Garland Creeks, Streams and Tributaries

Garland GIS

Figure 5.34. Average Annual Soil Erosion by Wind and Water
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Previous Occurrences

The City of Garland Parks and Recreation Department has identified some problem
erosion areas that include:

e  Windsurf Bay Park
e Duck Creek
¢ Meadowcreek Branch Greenbelt

Probability of Future Events

Erosion is a contfinuous hazard for the city. Therefore, according to Table 4.3 Hazard
Frequency Ranking it is highly likely that erosion will occur in the next year. Predictions
are not reliable because the different variables that exacerbate erosion cannot be
easily foreseen.

Impact on Community

Erosion can impact many different areas of a community. Erosion can cause city parks,
residents and business to lose property, and even structures. Another problem that can
arise from erosion is sedimentation. The Texas Environmental Almanac states
sedimentation is usually the end result of the erosion process. When a soil particle is
detached and fransported by water to a new site of deposit, it is referred to as sediment.
The soil particle might be temporarily deposited several times before it reaches its end
destination. Sediment can fill reservoirs, clog waterways, reduce recreational use of
waters, and increase operating costs of water-treatment facilities. Erosion also loosens
soils and forms dust, leading to allergies, crop loss, deserfification, and the spread of
noxious weeds. There are a wide range of impacts that erosion may have, however the
severity of impact to the community is limited.

Summary of Vulnerability

All of the creeks, streams and tributaries in the City of Garland are equally subject to
erosion. Although the hazard is constantly occurring, the impact is limited therefore
the planning team considers erosion to be a low risk hazard.
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6. Hazard Mitigation Strategy

Local Hazard Mitigation Goals and Objectives

efforts within the community. These mitigation goals have changed based on the

updated Hazard Assessment, Community Impact and Risk Assessment and
Capabilities Assessment. The Hazard Mitigation Action Plan now includes additional
hazards than the previously FEMA approved plan contained. These goals identify areas
to which specific mitigation actions should be directed. They were developed to reduce
or avoid vulnerabilities to identified hazards. Implementation of the following goals and
objectives will help the community to reduce or eliminate the loss of life and property
from the identified hazards.

The City of Garland has identified mitigation goals to help direct mitigation planning

Goal 1: Protect residents from the impacts of natural, technological and man-made
disasters.

Objective 1.1 - Reduce or eliminate hazards that may cause injuries, loss of life or severe
risk.

Goal 2: Protect property, new and existing structures, from the impacts of natural,
technological, and man-made disasters.

Objective 2.1 - Reduce or eliminate hazards that cause property damage/repetitive loss.
Objective 2.2 - Ensure compliance with the National Flood Insurance Program.

Objective 2.3 - Implement training activities and regulations that provide the community
with a more hazard resistant infrastructure.

Goal 3: Enhance public education, awareness and support for hazard mitigation.

Objective 3.1 — Provide guidance to local businesses to lessen the economic impact
when hazards occur.

Objective 3.2 - Provide strategies for the public to apply mitigation within their own
household.

Objective 3.3 - Encourage public involvement in the emergency management process.

Objective 3.4 - Identify agencies, personnel and resources available or needed to
implement pre-disaster mitigation activities and initiatives.

Objective 3.5 - Continue to assess and understand hazards to the community.
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Mitigation Action Report

Table 6.1 is a summary of project progress for hazard mitigation actions discussed
in Garland’s previous FEMA approved HazMAP plan.

Table 6.1. Mitigation Action Report

Building Code
Monitoring and
Assessment

Mitigate wind related hazards by adopting and
implementing new building codes to enhance
tornado and wind resistance of structures within the
community

Complete - The 2015 series of the
Infernational Codes was adopted.
This code increased the design wind
speed from 90 fo 115 mph for
structures. This design change will
produce more resilient buildings.

Increased Flood
Hazard Warning
Capabilities

¢ Installation of approximately eight flood sirens and
sensors af strategic locations along Duck Creek.
¢ Use of Volunteers emergency response teams.

Canceled - In lieu of this mifigation
action the City installed 8 flood
gates in the flood prone area. The
Streets Department, Fire
Department and Police Department
can close these gates. Map in
Appendix G.

* The City of Garland also purchased
an emergency nofification system,
CodeRed, which is ufilized for public
warning.

Stream 2C3 and 2C4
Channel
Improvements

Improvements/widening of the channels of streams
2C3 and 2C4 in Garland to reduce flooding risks fo
residents and businesses along said stream:s.

Project Delayed - Funding and
property acquisition obstacles. This
project also has a BC ratio <1.

Country Club Estates
Storm Sewer
Improvements

Storm sewer and channel improvements to increase
their drainage capacity

Project Delayed - Funding obstacles.
Possible future Capital Improvement
Program project. This project also
has a BC ratio <I.

Keen Branch
Channel
Improvements

Channelization improvements to Keen Branch

Project Delayed - This project also
has a BC ratio <1.

Fleet Services
Continuity of
Operations

* Acquisition of generators at the two main City of
Garland fuel sources, 2343 Forest Lane and Gasoline
Alley, and a new mobile fuel truck for emergency
operations

*Generators and a new fuel truck would ensure
continuity of operations in a winter storm event as fuel
would remain available to City vehicles

Project Progress - Two surplus
generators have been earmarked
for reinstallation at the two major
(City) fuel sites.

Project Delayed - Funding obstacles

Recreation Center
Generators

e Aftainment of generators at all City recreation
centers in order to provide more resilient warming
centers in winter weather conditions

*Power loss is often one of the results of winter storms;
generators would maintain energy for these facilifies,
which the City uses as local warming centers and
community shelters

Project Delayed - Funding obstacles
and  communication  between
departments.
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Misting Stations at
Local Recreation
Centers

Purchase and installation of six outdoor misting
stations, one for each community recreation center.

Project Canceled - Cooling stations
predominately opened through
non-profit organizations.

Rapid First Response
Communications

Outsource mission-critical paging to a company that
utilizes more advanced technology that focuses on
rapid and accurate delivery of text messages during
emergency operations

Project Canceled - Due to the ease
of switching page messages to
personnel cell phones.

West Pressure Plane
Improvements

¢ A phased approach to add additional capacity to
the West Pressure Plane of the water distribution
system.

¢ Phase one - the expansion and rehabilitation of
Wallace Pump Station and construction of a new 24-
inch fransmission line.

*Phase two — construction of a 2.5-million-gallon
elevated storage in the southwest portion of Garland.

Project on Schedule - The 3.5 MG
ground storage tank has been
removed from this project.

East Zone Water
Tower

Design and construction of a new elevated water
storage ftank and associated piping in the East
Pressure Plane. This will provide peak-hour pressures to
the southern portion of Garland and enhance off-
peak service and fire protection.

Project Delayed - A new water
distribution system study is being
conducted fo determine size,
location and phasing with additional
projects.

“Texas Individual
Saferoom Rebate
Program”

The “Texas Individual Saferoom Rebate Program™ will
reimburse a homeowner or developer for 2 of the cost
to install an individual saferoom in an existing or
planned home, up to a cap of $3,000. Individuals may
not apply directly to the State; their city or county must
apply for funds on their behalf.

Project Delayed - Grant funding and
staffing have delayed this project.
This program is also offered through
the North Central Texas Council of
Governments.

All Hazards National
Weather Radio

Distribute All Hazards Nation Weather Service Radios
to all city facilities

Project Complete - All City facilities
including recreation centers and
libraries were given a weather radio.
This was also part of the National
Weather Service "“Storm Ready”
certfification.

Storm Spotter
Training

Increase the number of storm spofters in the
community and the training they receive by hosting
an annual SKYWARN Spotter Training Conference.

Project Complete and Ongoing -
SKYWARN has been held annually
and will  continue. Over 300
partficipants each year are trained
by the National Weather Service to
be storm spotters.

Extreme Heat Implement an aggressive  public  awareness | Project Canceled - All hazards
Preparedness campaign concerning exireme heat and how to | preparedness campaigns are
Campaign mitigate heat within the household. preferred. When staffing becomes
available, specific preparedness
campaigns will be examined again.
Advanced Emergency Management staff attend training | Project Complete

Hazardous Materials
Training

through the Pipeline Safety Office of Training and
Qualifications, in order to develop more thorough
plans for hazardous materials

Hazardous Materials
Flood Protection

Identify hazardous materials facilities that exist in the
floodplain  and encourage mitigation/protection
measures

Help facilities to prepare plans for flood events

Project Complete
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7. Hazard Mitigation Actions

mitigation actions in order to reduce the impact of local hazards. Each

mitigation action was developedin conjunction with local mitigation goals
and objectives. The mitigation actions identified below are organized by
hazard. The actions are described along with the benefits of each action, the
estimated cost, the organization responsible for completing the action, the
effect on new and existing structures, timeline, and the potential funding
sources.

The City of Garland Hazard Mitigation Planning Team identified the following

Tornado, Severe Winter Weather, Severe Thunderstorm and Hail
Combined Mitigation Actions

Title: Implementation of the “Texas Individual Saferoom Rebate Program”

Description: The “Texas Individual Saferoom Rebate Program” will reimburse a homeowner or|
developer for 2 of the cost to install an individual saferoom in an existing o
planned home, up to a cap of $3,000. Individuals may not apply directly to the
State; their city or county must apply for funds on their behalf.

Hazard(s) Addressed: Tornado and Severe Thunderstorms

Goals and objectives addressed: 1.1, 3.2

Lead Office: Emergency Management

Funding Source(s): Hazard Mitigation Grant Program or Pre-Disaster Mitigation

Effect on New Siructures: Improved safety for new structures participating in the program

Effect on Existing Structures: Improved safety for existing structures

Timeline for Completion: To be determined upon receipt of funding

Costs (Estimated): 'z of the cost to install an individual saferoom in an existing or planned

home, up to a cap of $3,000

Cost Effectiveness and Risk Reduction: Implementation of this program would save lives in the

event of a tornado. The amount of lives saved would increase with the amount of

participating residents

82| Page



#2

Title: Building Code enforcement and maintenance.

Description: Mitigate wind related hazards by adopting and implementing new building codes
in order to enhance tornado and wind resistance of structures.

Hazard(s) Addressed: Severe Thunderstorms, Tornado and Flood

Goals and objectives addressed: 1.1, 2.1

Lead Office: Building Inspection

Funding Source(s): General Fund

Effect on New Structures: New structures will be more resilient to high wind and flood.

Effect on Existing Structures: Existing structures may be more resilient if remodeled.

Timeline for Completion: Ongoing

Costs (Estimated): Staff time

Cost Effectiveness and Risk Reduction: More resilient buildings withstand higher wind speeds,
reducing loss during high wind events and saving on reconstruction costs along with more
durable finishes, which should last longer.

#3

Title: Overhead Line Maintenance Program

Description: Ongoing program to upgrade GP&L's overhead electrical equipment

Hazard(s) Addressed: Tornado, Severe Winter Weather and Severe Thunderstorms

Goals and objectives addressed: 1.1,2.1, 3.4

Lead Office: Garland Power & Light

Funding Source(s): GP&L O&M Budget

Effect on New Structures: Reduce the potential for weather hazards to interrupt electric service
by keeping the equipment in good working order.

Effect on Existing Structures: Reduce the potential for weather hazards to interrupt electric

service by keeping the equipment in good working order.
Timeline for Completion: Ongoing
Costs (Estimated): $312,500 annually

Cost Effectiveness and Risk Reduction: GP&L's excellent service reliability scores, which beat
national averages, show that this program works and mitigates power outages and loss.

#4

Title: 24/7 Standby Electric Crews

Description: Garland Power & Light has dedicated troubleshooter and standby crews
available to respond to power outages and emergencies. Additional crews are
activated when inclement weather is imminent.

Hazard(s) Addressed: Tornado, Severe Winter Weather, Hail and Severe Thunderstorms

Goals and objectives addressed: 1.1, 3.4

Lead Office: Garland Power & Light

Funding Source(s): GP&L O&M Budget

Effect on New Structures: Reduce the power outage duration times

Effect on Existing Structures: Reduce the power outage duration times

Timeline for Completion: Ongoing

Costs (Estimated): $300,000 annually

Cost Effectiveness and Risk Reduction: GP&L's excellent service reliability scores, show that this
program works and can get the City operating again after hazards reducing loss.
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Title: Mutual Aid Agreements

Description: Maintain agreements with local utilities to provide power restoration assistance
Hazard(s) Addressed: Tornado, Severe Winter Weather, Hail and Severe Thunderstorms
Goals and objectives addressed: 3.4

Lead Office: Garland Power & Light

Funding Source(s): GP&L O&M Budget

Effect on New Structures: Reduce the power outage duration times

Effect on Existing Structures: Reduce the power outage duration times

Timeline for Completion: Ongoing

Costs (Estimated): $200,000 annually

Cost Effectiveness and Risk Reduction: When an all hands on deck emergency occurs and
the City is down, GP&L relies on mutual aid to help prevent further loss. Ongoing power
outages paralyze a community, businesses and City services.

Title: Tree Trimming Program
Description: Ongoing program to trim trees and remove vegetation to prevent encroachment
into the clearance space of GP&L's tfransmission and distribution power lines

Hazard(s) Addressed: Tornado, Severe Winter Storm, Hail and Severe Thunderstorms

Goals and objectives addressed: 1.1,2.1,2.3,3.1,3.4

Lead Office: Garland Power & Light

Funding Source(s): GP&L O&M Budget

Effect on New Structures: Reduce the potential for trees and/or branches to damage power

lines and interrupt electric service
Effect on Existing Structures: Reduce the potential for frees and/or branches to damage power
lines and inferrupt electric service

Timeline for Completion: Ongoing

Costs (Estimated): Annually: Distribution lines - $725,000; Transmission lines - $136,104; TMPA lines
- $120,000

Cost Effectiveness and Risk Reduction: This program reduces the hazard of power outage. This
is a proactive program, which reduces the risk to the grid when hazards occur through
proactive programs.
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Title: Fleet Services Continuity of Operations

Description: Acquisition of generators at the two main City of Garland fuel sources, 2343 Forest
Lane and Gasoline Alley, and a new mobile fuel truck for emergency operations
would ensure continuity of operations in a winter storm event as fuel would
remain available to city vehicles

Hazard(s) Addressed: Winter Storm

Goals and objectives addressed: 1.1, 2.3, 3.4

Lead Office: Fleet Services

Funding Source(s): Mitigation grant funding

Effect on New Siructures: New sfructures would have improved capabilities and

continuity of operations due to fuel accessibility
Effect on Existing Structures: Existing structures would have improved capabilities and
continuity of operations due to fuel accessibility
Timeline for Completion: To be determined upon receipt of funding
Costs (Estimated): $300,000

Cost Effectiveness and Risk Reduction: The City of Garland would be able to continue services
as Fleet would be able to maintain operations throughout all City departments. First
responders would more effectively respond to the hazard, which would also minimize loss of
life.

Title: Increase Storm Spotter Training

Description: Increase the number of storm spotters in the community and the training they
receive by hosting an annual SKYWARN Spotter Training Conference.

Hazard(s) Addressed: Tornado, Hail and Severe Thunderstorms

Goals and objectives addressed: 1.1, 2.1, 3.2, 3.3

Lead Office: Emergency Management

Funding Source(s): General fund

Effect on New Structures: None

Effect on Existing Structures: None

Timeline for Completion: Annually

Costs (Estimated): $2,500

Cost Effectiveness and Risk Reduction: This conference is very cost effective as hundreds of
storm spotters can be trained annually at arelatively low price. The fraining received by locall
storm spotters will result in advanced warning times and help to save lives.
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Title: Onspot Automatic Tire chains

Description: On icy and slippery roads, the automatic tire chains are activated by the driver
from a dashboard switch. These fire chains should be installed on vehicles
identified as critical during times of severe winter weather response, such as EMS,
Fire and GP&L.

Hazard(s) Addressed: Severe Winter Weather

Goals and objectives addressed: 1.1

Lead Office: Fire Department

Funding Source(s): General fund

Effect on New Structures: None

Effect on Existing Structures: None

Timeline for Completion: 2021

Costs (Estimated): Critical vehicles must be identified.

Cost Effectiveness and Risk Reduction: These chains shorten response fimes during
emergencies, therefore reducing loss of life.
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Terrorism and Cyber Attack Mitigation Actions

[#o ]

Title: Desktop Security Training

Description: Conduct Wombat Training to City employees on safe web browsing, mobile
device security, identifying phishing and smishing attacks, password security, and
safe URLs. Phishing emails are sent to employees to test response.

Hazard(s) Addressed: Cyber Attacks

Goals and objectives addressed: 1.1,2.3, 3.4, 3.5

Lead Office: Information Technology

Funding Source(s): General Fund

Effect on New Structures: N/A

Effect on Existing Structures: N/A

Timeline for Completion: Ongoing

Costs (Estimated): $50,000

Cost Effectiveness and Risk Reduction: All City departments depend on IT systems to make
informed, critical decisions and successfully carry out their missions. Those IT systems and
information resources are subject to almost constant threats that can have significant and
wide-ranging impacts on operations, compromising the confidentiality, integrity or availability
of information for an agency. Educating employees, who are the weak point in the system,
will mitigate the loss that can be occurred during and atftack.

Title: SWAT and EOD Team Equipment Enhancement

Description: Enhancing the SWAT and EOD team response capabilities through the
procurement of equipment needed to sustain NIMS Type 1 status.

Hazard(s) Addressed: Terrorism

Goals and objectives addressed: 1.1

Lead Office: Police Department

Funding Source(s): Grant and general funding

Effect on New Structures: N/A

Effect on Existing Structures: N/A

Timeline for Completion: 2020

Costs (Estimated): $100,000

Cost Effectiveness and Risk Reduction: Maintaining Type 1 status is a crucial part of this in house
regional asset. Not maintaining these capabilities would not only have major impacts to the
City of Garland, but the entire region. This team saves lives and protects infrastructure.
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Biological Event Mitigation Actions

Title: Mosquito Trucks

Description: This plan will help to minimize breeding sources in the City by the use of truck-
mounted larviciding equipment and liquid larvicide. The one-time purchase of
equipment plus the ongoing purchase of liquid bioclogical larvicide is an alternative
to using chemical adulticide, which can kill other beneficial insects.

Hazard(s) Addressed: Biological Event

Goals and objectives addressed: Minimize mosquito breeding sources

Lead Office: Health Department

Funding Source(s): Unfunded budget supplement

Effect on New Structures: N/A

Effect on Existing Structures: N/A

Timeline for Completion: 1 year

Costs (Estimated): $50,000

Cost Effectiveness and Risk Reduction: The use of a truck mounted larviciding disperser will
reach more areas that are not accessible by humans. The dispersing of the larvicide using a
buffalo turbine and liquid larvicide is a substantially cheaper alternative to using aerial
applications of larvicide. One night of aerial larvicide application is approximately
$45.00/acre. The City of Garland is approximately 36,500 acres. This process will protect the
population from mosquito fransmitted disease.
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Flood Mitigation Actions

Title: Ben Davis Substation Flood Study and Equipment Upgrade

Description: Flood Study and new control house

Hazard(s) Addressed: Flood

Goals and objectives addressed: 1.1,2.1, 3.1, 3.4, 3.5

Lead Office: Garland Power & Light

Funding Source(s): GP&L CIP Budget

Effect on New Structures: Continued electric service in the event of a flood at the Ben Davis
Substation

Effect on Existing Structures: Continued electric service in the event of a flood at the Ben Davis

Substation
Timeline for Completion: FY 2017 for Flood Study; FY 2018 for control house
Costs (Estimated): $72,000 for Flood Study; $5 million for new confrol house

Cost Effectiveness and Risk Reduction: Operations at the Ben Davis Substation will be better
protected from a flood event, therefore keeping the community with power.

Title: Stream 2C3 and 2C4 Channel Improvements

Description: Improvements/widening of the channels of streams 2C3 and 2C4 in Garland to
reduce flooding risks to residents and businesses along said streams.

Hazard(s) Addressed: Flooding

Goals and objectives addressed: 2.1, 3.1, 3.4

Lead Office: Engineering

Funding Source(s): To be proposed in a future budget; Mitigation grant funding

New Structures: Flood losses would be reduced in any new structures along the stream.

Effect on Existing Structures: Flood losses would be reduced in any existing structures along the

stfream.
Timeline for Completion: To be determined upon receipt of funding.
Costs (Estimated): $9,207,500

Cost Effectiveness and Risk Reduction: Homeowners along affected stream would save
money on flood insurance premiums and possibly see an improvement in property values.
Fewer insurance payments would be required under NFIP, and loss of life and property
would be reduced.
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Title: Country Club Estates Storm Sewer Improvements

Description: Storm sewer and channel improvements to increase their drainage capacity

Hazard(s) Addressed: Flooding, Erosion

Goals and objectives addressed: 1.1, 2.1, 2.2, 3.1,3.4

Lead Office: Engineering

Funding Source(s): To be proposed in a future budget; Mitigation grant funding

New Structures: Elimination of some known cases of homes that are subject to Code “A”

internal flooding; also, reduction of Code “C" bank erosion in new structures
built in the Country Club Estates neighbornood.

Effect on Existing Structures: Elimination of some known cases of homes that are subject to
Code “A” internal flooding; also, reduction of Code “C” bank
erosion in existing structures in the Country Club Estates
neighborhood.

Timeline for Completion: To be determined upon receipt of funding.

Costs (Estimated): $1,122,500

Cost Effectiveness and Risk Reduction: Homeowners in the Couniry Club Estates
neighborhood would see a reduction or elimination of flood loss. Garland would reduce
money spent on bank erosion repairs.

Title: Keen Branch Channel Improvements

Description: Channelization improvements to Keen Branch

Hazard(s) Addressed: Flooding

Goals and objectives addressed: 1.1, 2.1, 2.2, 3.1, 3.4

Lead Office: Engineering

Funding Source(s): To be proposed in a future budget; Mitigation grant funding Effect on

New Structures: New structures built along Keen Branch would be less vulnerable to flood
hazards

Effect on Existing Structures: Existing structures along Keen Branch would beless vulnerable

to flood hazards
Timeline for Completion: To be determined upon receipt of funding
Costs (Estimated): $7,073,750

Cost Effectiveness and Risk Reduction: Project would reduce flood claims for residential
flood losses in structures along Keen Branch.
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Communications Failure Mitigation Actions

Title: Backup Police and Fire Communications Center / Dispatch

Description: The radio network will be connected with microwave and fiber. All 8 work stations
and equipment in the 911 center will be on UPS and generator backup power.

Hazard(s) Addressed: Communications Failure

Goals and objectives addressed: 1.1, 2.3, 3.4

Lead Office: IT

Funding Source(s): General

New Structures: A new structure will be equipped to manage Police and Fire Dispatch

for the City of Garland.

Effect on Existing Structures: N/A

Timeline for Completion: September 2017

Costs (Estimated): $230,000

Cost Effectiveness and Risk Reduction: The impact to the community would be detrimental
in the event of dispatch communications failure. This backup facility provides redundancy
and will be a part of the Police Department’s continuity of operations.
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Drought Mitigation Actions

#18

Title: West Pressure Plane Improvements
Description:

e This project incorporates a phased approach to add additional capacity to the West
Pressure Plane of the water distribution system. Phase one includes the expansion and
rehabilitation of Wallace Pump Station and the construction of a new 24-inch
fransmission line

e In Phase two, a 2.5-million-gallon elevated storage tank will be constructed in the
southwest portion of Garland

Hazard(s) Addressed: Drought

Goals and objectives addressed: 1.1, 2.3, 3.4

Lead Office: Water

Funding Source(s): Capital Improvement Plan - $4,050,000; Potential mitigation grant

funding - $17,574,000

Effect on New Structures: New structures would have more access to water in a drought
event

Effect on Existing Structures: Existing structures would have more access to water in a drought

event
Timeline for Completion: July 2017
Costs (Estimated): $21,624,000

Cost Effectiveness and Risk Reduction: Minimal impact due to offsetting pumping costs
byreducing pumping from Apallo and Northside Pump Stations. Residents of the southern
portion of Garland will be less vulnerable to water shortages in a drought.

#19

Title: East Zone Water Tower

Description: Design and consfruction of a new elevated water storage tank and associated
piping in the East Pressure Plane in order to provide peak-hour pressures to the
southern portion of Garland and enhance off-peak service and fire protection

Hazard(s) Addressed: Drought

Goals and objectives addressed: 1.1, 2.3, 3.4, 3.5

Lead Office: Water

Funding Source(s): To be proposed in a future budget; Mitigation grant funding

Effect on New Structures: New structures would have more access to water in a drought

event
Effect on Existing Structures: Existing structures would have more access to water in a drought
event
Timeline for Completion: 2020
Costs (Estimated): $7,000,000

Cost Effectiveness and Risk Reduction: Minor impact on the City’s operating budget due to
additional facility maintenance costs. Residents of the southern portion of Garland will be less
vulnerable to water shortages in a drought.
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Erosion Hazard Mitigation Actions

Title: Bank Stabilization - Duck Creek Greenbelt Park

Description: Installation of bank stabilization along sections of Duck Creek Greenbelt where
flood events have scoured the silt banks near the concrete pedestrian and bike
path. The bank has failed, sluffing-off to a point where this 8-ft wide concrete trail|
will need to be relocated because it is now too close to the edge of the bank.
Project design will need to include topographic survey, hydraulic study of that
segment, and an analysis of possible materials and methods for the most]
appropriate stabilization.

Hazard(s) Addressed: Erosion and Flooding

Goals and objectives addressed: 2.1, 2.3, 3.4

Lead Office: Parks and Recreation and Engineering

Funding Source(s): Grant

Effect on New Structures: N/A

Effect on Existing Structures: Will protect creek bank and adjacent park pedestrian and bike

facilities from further damage.
Timeline for Completion: 2018 — 2020
Costs (Estimated): $3.5 Million

Cost Effectiveness and Risk Reduction: This section of Duck Creek Greenbelt Park is part of a
multimodal pedestrian and bike system which connects with transit facilities and provides off-
street connection between Centerville Road and the City of Mesquite’s bike/ pedestrian frail,
south of IH-30. Current funding will be extending the concrete frail from IH-30 into Mesquite,
and extending the off-street bike path from its current north terminus, into Lon Wynne Park and
will cross Duck Creek via a pedestrian-bike bridge, and connect to on-street bike facilities.
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All Hazards Mitigation Actions

Title: Economic Resistance and Recovery Education

Description: Provide economic resistance and recovery education to local businesses to
improve their ability to quickly recover from disasters.

Hazard(s) Addressed: All

Goals and objectives addressed: 2.1,2.3, 3.1,3.2, 3.3, 3.4, 3.5

Lead Office: Chamber of Commerce

Funding Source(s): General

Effect on New Siructures: Development of business continuity plan.
Effect on Existing Structures: Development of business continuity plan.
Timeline for Completion: 2020

Costs (Estimated): $5,000

Cost Effectiveness and Risk Reduction: Business losses translate info the loss of resources for
local residents as they try to recover, and the loss of taxes and services to local governments
as they try fo manage the recovery.

Title: Recreation Center Generators

Description: Power loss is offen one of the results of many hazards; generators would maintain
energy for these facilities, which the City uses as community shelters.

Hazard(s) Addressed: All hazards

Goals and objectives addressed: 1.1, 3.1, 3.4

Lead Office: Parks and Recreation

Funding Source(s): Mitigation grant funding

Effect on New Structures: None

Effect on Existing Structures: Existing recreation centers will have power backup to serve as

more sustainable warming centers and shelters to local residents

Timeline for Completion: To be determined upon receipt of funding

Costs (Estimated): $10,000

Cost Effectiveness and Risk Reduction: Generators at the community recreation centers
would provide more sustainable warming centers and shelters for residents as people will
have a safe place to stay during hazard events. The City will save money by sending fewer
first responders on calls related to hazards.
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Title: Mitigation and Preparedness Coordinator

Description: This new position within the Office of Emergency Management will focus on
implementing City mitigation actions, educate the public on what they can dg
to mitigate hazards in their homes and how prepare for emergencies.

Hazard(s) Addressed: All hazards

Goals and objectives addressed: 1.1, 2.1, 2.3, 3.1, 3.2, 3.3, 3.4, 3.5

Lead Office: Office of Emergency Management

Funding Source(s): Grant funding or General fund

Effect on New Structures: This position would focus on educating the public on protecting their

homes.
Effect on Existing Structures: This position could focus on aftaining grant funding and
educate the public on protecting their homes.
Timeline for Completion: To be determined upon receipt of funding
Costs (Estimated): $60,000 a year

Cost Effectiveness and Risk Reduction: Educating residents and businesses to prepare for
disasters, mitigate hazards and build emergency plans will put less of a strain on local
government resources.

Benefit-Cost Review and Prioritizing Mitigation Actions

The City of Garland Planning Team prioritized mitigation activities using the
Social, Technical, Administrative, Political, Legal, Economic, and Environmental
(STAPLEE) Method, per Federal Emergency Management Agency (FEMA)
recommendations.  STAPLEE is a benefit-cost review tool and includes
considerations for Social, Technical, Administrative, Political, Legal,
Environmental and Economic issues. Each of these items is assigned a positive or
negative value. Projects that score the highest are considered to be the most
effective, and their funding most justified. A lower score indicates that several
obstacles exist that would prevent the proposed project from being completed.
Most mitigation strategies have at least one obstacle and, very frequently, this
obstacle is economic. Part of putting the mitigation strategies in a prioritized list
is being able to justify the need for a project should funding become available.
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8. Plan Maintenance

lanning Team members will be responsible for coordinating a periodic review of
the Plan to ensure integration of hazard mitigation strategies

Monitoring, Evaluating and Updating the Plan

The City of Garland Hazard Mitigation Action Plan will be reviewed annually within its
five year life cycle by the Planning Team in order to determine whether or not any
changes need to be made. Updates may be the result of the City of Garland Budget
Review, Capital Improvement Plan or major disaster within the community. The
Planning team will evaluate, maintain and revise the Hazard Identification, and
Community Risk and Impact Assessment beginning each January. The Advisory
Committee will then be responsible for assessing progress in mitigation techniques that
were implemented by the plan and decide how improvements could be made to the
overall mitigation strategy.

Following each update to the Hazard Mitigation Action Plan, the City of Garland
Office of Emergency Management will document the update in the record of
changes table in the Plan. This table will track any meetings, activities, completed
initiatives, resulting risk reduction, limitations or processes used for the purpose of the
plan update.

Incorporation into Existing Planning Mechanisms

Integration of the Hazard Mitigation Action Plan into other existing planning
mechanisms will take place through coordinating the plan with Annex P: Hazard
Mitigation of the local Basic Emergency Management Plan, by working with City
departments to coordinate Capital Improvement planning and mitigation goails.

Continued Public Involvement

In order to maintain public involvement The City of Garland Planning Team will
continue to seek the input of the community stakeholders. A copy of the Local Hazard
Mitigation Action Plan will be available through the Office of Emergency Management
for review and comment. The public will also be contfinuously engaged through a
number of various tasks completed by the City of Garland Office of Emergency
Management and other City Departments. Methods may include but are not limited
to: adding an Economic Resistance and Recovery Education Coordinator, Economic
Resistance and Recovery Education at the Chamber of Commerce, presentations,
community preparedness campaigns, and seasonal preparedness updates on the
departmental website.

97| Page



9. Appendix

A. City Council Resolution
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B. Documentation of Planning Meetings

HazMAP Kickoff

Goals and Objectives

Organize Resources and Convene Planning Team
Review Previous Mitigation Goal Progress and Implementation
- 0Other activities current/or completed not in the plan
Set 2™ Planning Team Meeting — Monday October 10 at 10am?
- Update Community Capabilities and Risk Assessment
Set Individual Meetings with each Planning Team Member
- In depth mitigation goal progress, documentation, stc.
- Update statistics, data and figures
=  Send document with information that needs an update.
Create Outreach Strategy
Previous Strategy
- Stakeholders, Public and Officials
- Materials on website (tarnado safety, HazMAR info, extreme heat safety)
- Plan placed at library for public review and comments.
Identify Mitigation Goals and Actions
- Add manmade hazards to plan (terrorism)
- Add aircraft incident, biological event, expansive soil, dam and levee failure, earthquake,
lightening, wildfire
Develop Action Plan for Implementation
Set annual meeting to coincide with FEMAS grant cycle
Identify Plan Maintenance Procedures
Review Final Draft
Submit Plan to State and FEMA
Adopt Plan

Planning Team

Building Inspection
Chamber of Commerce
Emergency Management
Engineering

Facilities

Fire Department

GIS

Garland Power & Light
Health

Parks and Recreation
Planning/Meighborhood Vitality
Paolice

Water
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Summary of Past Mitigation Goals

T
*The “Texas Individual Saferoom Eebate Program™ will reimburse a homeowner or developer for 3: of the
cost to install an individual saferoom in an existing or planned home, up to a cap of $3.000.

T
Adopting and implementing new building codes which in order to enhance tornade and wind resistance of
stroctures within the community.

*Installation of approximately eight flood sirens and sensors at strategic locations along Duck Creek to
warn citizens in the event of a serious flood incident, allowing evacuation from homes and businesses.
Volunteer emergency response teams would be able to block roads that are flooded; preventing citizens
from driving through hazardous areas.

Outdoor waming sirensCodeFed/flood gate locations

Improvements/widening of the channels of streams 2C3 and 2C4 in Garland to reduce flooding risks to
residents and businesses along said streams.

*Country Club Estates Storm Sewer Improvements. Storm sewer and channel improvements to increase
their drainage capacity.

Channelization improvements to Keen Branch.

*Recreation Center Generators

Acquisition of generators at the two main City of Garland fuel sources, 2343 Forest LN and Gasoline Alley,
and a new mobile fuel truck for emergency operations

'1,'
*Distribute All Hazards Nation Weather Service Radios to all city facilities.

T
Increase the number of storm spotters in the community and the training they receive by hosting an annual
SKYWARN Spotter Training Conference.

*Purchase and installation of six outdoor misting stations, one for each community recreation center.

Implement an aggressive public awareness campaign concerning extreme heat and how to mitigate heat
within the household

*West Pressure Plane improvements of the water distribution system. Phase one includes the expansion
and rehabilitation of Wallace Pump Station and the construction of a new 24-inch transmission line. In

Phase two, a 2.5-million-gallon elevated storage tank will be constructed in the southwest portion of
Garland. The final phase will provide an additional 3.5 million gallons of ground storage.
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New East Zone Water Tower and associated piping in the East Pressure Plane in order to provide peak-
hour pressures to the southern portion of Garland and enhance off-peak service and fire protection.

*Advanced Hazardouns Materials Training for Emergency Management staff through the Pipeline Safety
Office of Training and Qualifications, in order to develop more thorough plans for hazardons materials
Training

S

Identify hazardous materials facilities that exist in the floodplain. Help facilities to prepare plans for flood
EVEnts.

Rapid First Response Communications. Outsource mission-critical paging to a company that utilizes more
advanced technology that focnses on rapid and accurate delivery of text messages during emergency
operations

*Identifies the highest level of pricritization using the STAFPLEE evaluation

Questions

e Is growth and development an issue?
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C. Depariment Updates

Parks and Rec HazMAP Updates

The hazard mitigation action(s) below have been extracted from the 2011 HazMAF plan. The 5 year HazMap
update requires a progress report for each mitigation action to include the following information:
Project status: O Project Completed
[ Project Canceled
[l Project on Schedule
Anticipated completion date:
[l Project delayed
Explain

What was accomplished for this project?

What obstacles, problems or delays did the project encounter?

If uncompleted, is the project still relevant? Should the project be changed or revised?

Other comments or areas of concern needing mitigation action?

Winter Storm Action #1

Title: Recreation Center Generators
Description:
+ Aptainment of generators at all city recreation centers in order to provide
more resilient warming centers in winter weather conditions
s Power loss is often one of the results of winter storms; generators would
maintain energy for these facilities, which these city uses as local warming
centers and community shelters
Hazard(z) Addreszed: Winter Storms
Goals and objectives addressed: 5.1.1 and 5.1.2
Lead Office: Parks and Recreation
Funding Scurce(s): Mitigation grant fanding
Effect on New Structures: None
Effect on Existine Structures: Existing recreation centers will have power baclkup to
serve as more sustainable warming centers and shelters to local citizens
Timeline for Completion: To be determined upon receipt of funding
Costs (Estimated): $10,000.00
Cost Effectiveness: Generators at the community recreation centers would provide
more sustainable warming centers and shelters for citizens and result in Lives saved,
as people will have a safe place to stay out of the freezing weather. The city will save
money by sending less first responders on calls related to winter storms
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C. Public Outreach Methods

City of Garland Website information

Appendix



The Planning Process

Local hazard mitigation planning forms the foundation for a community's long-term strategy to
reduce disaster losses and break the cyvcle of disaster damage, reconstruction, and repeated damage
in the next disaster. The planning process consists of:

1. Organizing Resources —This includes identifving and organizing Planning Team Members and
Stakeholders, as well as securing needed technical expertise and authority to implement mitigation
goals. Review of existing plans for inclusion and necessary updates were also accomplished during
this step.

2. Assessing Risks — The Planning Team identified hazards that effect Garland and potential risks
they pose through Hazard and Public Surveys as well as Commumnity Impact and Capabilities
Assessments.

3. Developing a Mitigation Plan — Based on an understanding of risk and impact, the Planning
Team set priorities and developed mitigation actions and strategies for avoiding or minimizing the
effects of disasters in Garland.

4. Implementing Plan and Monitor Progress — Garland can bring the mitigation plan to lifemna
variety of ways, from implementing specific mitigation projects to changing aspects of day-to-day
organizational operations.

Hazards Identified by the Citv’s Hazard Mitigation Action Planning Team:

Tornado

Severe Winter Weather

Flood

Drought

Biological Event

Terrorism/Cyber Attacks

Extreme Heat

Power Outages

Earthquake

Communications Failure/Infrastructure
Failure

Severe Thunderstorms/Wind/Lightning
Hail

Erosion

Expansive Soil

Point of Contact:
Office of Emergency Management
972-781-7272 | OEM@GarlandTx.gov
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Flier Distributed
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D. Neighboring Communities, Local
and Regional Agency Participation

All,

The City of Garland Planning Team has been working on the Hazard Mitigation Action Plan
(HazMAP) update. While making revisions the Team considered the Dallas County and the
City of Dallas identified hazards. At this time we would like to provide you the opportunity
to review the City of Garland’s HazMAP and provide feedback to enhance the Plan. We

appreciate your time and ask that all feedback be provided by May 31%". Thank you in
advance and please let me know if you have any questions.

Respectfully,

Barbara B. Neville

Senior Emergency Management Specialist
Garland Office of Emergency Management
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Number of Responses

E. Public Survey and Resulis
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5 Extremely Prepared
4 Very Prepared

3 Prepared

2 Somewhat Prepared
1 Not Prepared

Appendix



Appendix



Appendix



Appendix



Appendix



Appendix



Appendix



Appendix



F. Hazard Assessment

HAZARD AND VULNERABILITY ASSESSMENT TOOL

LOCATION

PROBABILITY

SEVERITY = (MAGNITUDE - MITIGATION)

BUSINESS

HUMAN IMPACT IMPACT

PREPAREDNESS

INTERNAL
RESPONSE
(The City of Garland)

EXTERNAL
RESPONSE
(Community Partners,
Mutual Aid Staff/Supplies)

RISK

EVENT
- . o . . Response time, . .
Geographic Area Affected Probability of Future Events in Posslbllrlvyvuf death| Interruptlon of Preplanning for e — Response time, effe.ctlveness. Relative threat*
the next year or injury services event " resources available
resources available
0 = Unlikely: Less than 1%
= g 9 1= Occasional: 1-10%
0 Negllglble. Less than 10% 0= Unlikely: Less than 1% =e casional D=
1 = Limited: 10 to 25% 1 = Occasional: 1-10% 2= Likely 10-90% 1= High
Py o = ;1 i ; = C100o
SCORE 2 Slgnlflc.ant. 25to 75% 2 = Likely 10-90% 3 = Highly Likely 90% 2 = Moderate 0-100%
I=EIETEE B DA 3 = Highly Likely 90 3 =Low or none
= Hghly Likely *19% of Garlands population = 2355 B
*10% of Garland =5.71 sq mi * 1% of businesses in Garland = 118
Active Shooter 0%
Aircraft Incident 0%
Biological Event 0%
Bomb Threat 0%
Civil Disturbance 0%
Co.mmunlcatlons 0%
Failure
Dam Failure 0%
Drought 0%
Earthquake 0%
Erosion 0%
Expansive Soil 0%
Extreme Cold 0%
Extreme Heat 0%
Flood 0%
Fuel Shortage 0%
- . - . . Response time, - .
. Probability of Future Events in | Possibility of death|  Interruption of Preplanning for P . Response time, effectiveness,
Geographic Area Affected o N effectiveness, "
the next year or injury services event resources available
resources available
0 = Unlikely: Less than 1%
0 = Negligible: Less than 10% 1= 0Occasional: 1-10%
= Negigh g 0 = Unlikely: Less than 1% - ccasi 0=NA
1 = Limited: 10 to 25% 8 2 = Likely 10-90% s
R ) 1 =Occasional: 1-10% R " 1= High
2 = Significant: 25 to 75% . 3 = Highly Likely 90% _
_ f 2 = Likely 10-90% 2 = Moderate
8=Buensive 75 to 100% 3 = Highly Likely 90 3 =Low or none
= Hgnly Likely * 1% of Garlands population = 2355
*10% of Garland =5.71 sq mi * 1% of businesses in Garland = 118
Hail 0%
Hazardous Materials
X 0%
(Fixed and Transport)
Information Systems
¢ Y 0%
Failure
Lightning 0%
Plant Explosion 0%
Power Outages 0%
Railroad Incidents 0%
Severe Winter
0%
Weather
Sewer Failure 0%
Subsidence 0%
Terrorism 0%
Tornado 0%
VIP Situation 0%
Water Failure 0%
Wildfire 0%
Wind 0%
AVERAGE SCORE 0 0.00 0.00 0.00 0.00 0.00 0.00
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Planning Team Hazard Assessment Results

OEM

OEM

Bl

GIS

Fleet

cC

Health

Plan

Water

Fire

PD

Fac

Hazard Eng Risk
Results | Results |Results| Results | Results | Results | Results | Results | Results | Results | Results | Results |Results
Extreme Heat
16.63%| 22.58%| 3.23%| 29.035| 5.38%| 19.35%| 25.81%| 23.66% 0%)| 22.58%| 11.835 0| 32.26% 17.655
SeveLeWmter 22.58%
Wiegiings 17.20%| 12.90%| 25.81%| 7.53%| 11.83%| 19.35%| 27.96%| 5.38%| 17.20%| 11.83%| 10.00%| 2151% 16.24%
Hail 19.35%
19.35%| 15.05%| 32.26%| 15.05%| 19.35%|  4.30%| 12.90%| 8.60%|  7.53%| 23.66% 8.00%| 2151% 15.92%
Extreme Cold 16.13%
22.58%| 0.00%| 25.81%| 7.53%| 19.35%| 15.05%| 25.81%| 0.00%| 17.20%| 11.83% 5.00%| 23.66% 14.61%
Power Outages 12.90%
29.03%| 12.90%| 25.81%| 8.60%| 7.53%| 23.66%| 10.75%|  0.00%|  0.00%| 32.26% 8.00%| 19.35% 14.68%
Expansive Soil 15.05%
29.03%|  6.45% 9.68%| 0.00%| 9.68%| 2.15%| 19.35%| 5.38%| 25.81%| 0.00%|  0.00%| 25.81% 11.41%
Drought 6.45%
22.58%| 0.00% 9.68%| 8.60%| 19.35%| 17.20%| 9.68%| 5.38%| 19.35%| 0.00%|  0.00%| 25.81% 11.08%
Flood 16.13%
12.90%| 6.45%| 22.58%| 4.30%| 7.53%| 15.05%| 15.05%| 5.38%| 6.45%| 7.53% 6.00%| 15.05% 10.80%
Lightning 3.23%
22.58%| 16.13%| 35.48%| 3.23%| 6.45%| 2.15%| 12.90%| 0.00%| 0.00%| 22.58%| 0.00%| 6.45% 10.09%
Hazardous Materials 12.90%
(Fixed and Transport) 7.53%| 4.30%| 17.20%| 19.35%| 5.38%| 17.20%| 15.05%| 0.00%|  6.45%|  7.53%|  0.00%| 15.05% 9.84%
Tornado 6.45%
9.68%| 4.30%| 32.26%| 7.53%| 7.53%| 7.53%| 9.68%|  4.30%| 7.53%| 2151% 8.00%|  4.30% 10.04%
wind 8.60%
15.05%| 8.60%| 21.51%| 0.00%| 4.30%| 6.45%| 8.60%| 3.23%| 3.23%| 25.81%| 0.00%| 12.90% 9.10%
Communications
Fail 0.00%
ENIE 8.60%|NA 12.90%| 0.00%| 7.53%| 9.68%| 23.66%| 0.00%| 0.00%| 11.83%| 0.00%| 23.66% 8.15%
Civil Disturbance 6.45%
10.75%| 3.23%| 11.83%| 21.51%| 0.00%| 12.90%| 23.66%| 3.23%| 0.00%| 0.00%| 0.00%| 7.53% 7.78%
Bomb Threat 6.45%
17.20%|NA 25.81%| 0.00%| 0.00%| 6.45%| 21.51%| 3.23%| 0.00%| 3.23%| 9.00%| 6.45% 8.28%
:?fﬁrmatlon Systems 0.00%
e 0.00%|NA 6.45%| 18.28%|  0.00%|  9.68%| 23.66%|  0.00%|  0.00%| 12.90%|  8.00%| 11.83% 7.57%
Active Shooter 3.23%
12.90%|NA 23.66%| 8.60%| 0.00%| 5.38%| 0.00%| 4.30% 9.68%|  0.00% 9.00%| 6.45% 6.93%
Erosion 0.00%
0.00%| 0.00%| 25.81%| 0.00%| 22.58%| 2.15%| 19.35%|  0.00% 0.00%|  0.00%| 0.00%| 7.53% 5.96%
Biological Event 7.53%
11.83%| 0.00%| 13.98%| 11.83%| 0.00%| 10.75%| 11.83%| 0.00%| 0.00%| 0.00%|  0.00%| 0.00% 5.21%
Terrorism 5.38%
6.45%| 5.38% 9.68%| 17.20%|  0.00%| 0.00%| 10.75%|  0.00% 6.45%|  0.00%|  0.00%| 0.00% 4.71%
Fuel Shortage 0.00%
0.00%|NA 0.00%| 27.96%| 0.00%| 3.23%| 9.68%|  0.00%| 0.00%|  0.00%|  0.00%| 13.98% 457%
Earthquake 7.53%
6.45%| 0.00% 9.68%| 12.90%|  0.00%| 10.75%|  0.00%|  0.00% 0.00%|  0.00%|  0.00%| 10.75% 4.47%
Water Failure 0.00%
0.00%| 0.00%| 27.96%| 0.00%| 5.38%| 0.00%| 7.53%|  0.00% 3.23%| 0.00%| 0.00%| 6.45% 3.89%
Railroad Incidents 4.30%
7.53%| 5.38%| 10.75%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 9.68%| 0.00%| 12.90% 3.89%
Sewer Failure 0.00%
0.00%| 0.00%| 2151%| 0.00%| 5.38%| 0.00%| 10.75%|  0.00% 3.23%| 0.00%| 0.00%| 6.45% 3.64%
Plant Explosion 5.38%
7.53%| 7.53% 0.00%|  0.00%| 0.00%| 0.00%| 8.60%| 0.00% 0.00%| 10.75%|  0.00%| 5.38% 3.47%
Subsidence 0.00%
0.00%| 0.00%| 17.20%| 0.00%| 9.68%| 0.00%|  0.00%|  0.00% 0.00%|  0.00%| 0.00%| 6.45% 2.56%
Aircraft Incident 5.38%
0.00%| 0.00%| 13.98%| 0.00%| 0.00%| 0.00%| 0.00%|  0.00% 0.00%|  0.00%| 0.00%| 0.00% 1.49%
VIP Situation 0.00%
0.00%|NA 8.60%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 11.00%| 6.45% 2.17%
Dam Failure 0.00%
0.00%| 0.00%| 10.75%| 0.00%| 0.00%| 0.00%| 0.00%|  0.00% 0.00%|  0.00%|  0.00%| 0.00% 0.83%
Wildfire 0.00%
0.00%| 0.00% 0.00%| 0.00%| 0.00%| 0.00%| 8.60%| 0.00% 0.00%|  0.00%| 0.00%| 0.00% 0.66%
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G. Community Risk and Impact Assessment
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Drought

Earthquake

Erosion

Expansive Soil
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Flood
Hail

Severe Thunderstorms / Wind /
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Severe Winter Weather

Tornado

Biological Event

Communications Failure /
Infrastructure Failure
Power Outages

Terrorism/Cyber Attacks




Community Impact Results

Most Likely / Typical Scenario Maximum Impact / Worst Case Scenario
(o)} D
= =
212188 212188
o|le|ls|le|E|2 |5 |=E = olelsle|E |2 |5 |=E =
SlEl&8|2|5|2 8|8 B SIEl&8|2|5|2 8|8 S
fl&|la |G |f|la|=2|2] 8 fl&|la|G|f|a|2|2] 8
Tornado 12| 14| 12| 13| 13| 25| 11| 27| 18.057 Tornado 16| 22| 34| 18| 29| 37| 22| 27| 29.243
Severe Winter Weather 10( 15| 11| 16| 9.2 26| 11| 24| 17.543 Severe Winter Weather 15[ 20| 23| 26| 25 35| 19| 24| 26.729
Drought 9.5 19| 95| 18| 14| 14| 12| 11| 15.229 Flood 15| 25| 28| 20 26| 31| 28| 14| 26.671
Biological Event 5.6| 17| 54| 69| 18| 24 9] 19| 15.129 Biological Event 12| 24| 25| 12| 24| 45| 14| 19| 24.929
Flood 11| 15| 14| 11| 13| 18 9| 14| 15.086 Terrorism/Cyber Attacks 14| 23| 14| 11| 34| 32| 22| 22| 24571
Extreme Heat 8.5| 15 9| 15| 18| 14 9| 11| 14.229 Power Outages 10| 19| 36| 14| 32| 29| 15| 15[ 24.414
Severe Thunderstorms /
Power Outages 6.5 13| 7.5/ 11| 19| 17| 7.2] 15| 18.714 Wind / Lightening 11 13| 19| 15 35] 33| 18| 15 22.9
Terrorism/Cyber Attacks 6.5 13| 3.2| 84| 13| 18| 85| 22 13.2 Extreme Heat 11| 21| 18| 20 41| 22| 15| 11| 22.729
Severe Thunderstorms /
Wind / Lightening 7] 84 9] 84| 13| 20| 9.6/ 15| 12.957 Drought 12| 31| 21| 22| 22| 22| 19| 11 22.7
Communications Failure /
Infrastructure Failure 72| 13| 32| 11| 17| 17 8| 13| 12.586 Earthquake 9| 16 18| 20 27| 46| 14| 6.6 224
Communications Failure
Earthquake 70 11 8| 84| 12| 25| 4.2| 6.6| 11.571 / Infrastructure Failure 13| 18| 18| 15 32| 32| 11| 13| 21.729
Hail 6| 84| 78| 7.8/ 16| 10| 84| 14| 11.286 Hail 9| 14| 13| 14| 32| 19| 18| 14| 18914
Expansive Soil 8 9 3[ 10 8| 14 9| 11| 10.343 Erosion 9| 17| 13| 10| 34| 18| 13| 11| 18.114
Erosion 85| 11| 33| 11| 11 8| 6.6] 11| 10.029 Expansive Soil 11| 13 9] 6.6] 35| 20| 14| 11| 17.186
Combined Ranking Future Emphasis
(=] (=]
= £
) o | 5 ) ) o 5 0
Planning Team @ 2|8 g = 2|8 2 -
X £ c |l |=|Z2|5|= = 9 £ cle =4 o | = =
s|E|l§|12|3|2|35|8| & 51818258 |5|8| £
o |Sla|G|f|lo|z|z| 8 slsle|lS|&|lalz[2] 8
Tornado 28] 35| 46| 31| 41| 62| 34| 54 47.3 Biological Event 3 5 5 3 5 5 5 5| 5.1429
Severe Winter Weather 25| 35| 34| 42| 34| 61| 30| 49| 44271 Tornado 5 5 5 4 3 5) 3 5) 5
Flood 26| 40| 42| 32| 39| 49| 37| 28| 41.757 Earthquake 3 5 5 3 3 5 3 5| 45714
Communications Failure
Drought 21| 50| 30| 39| 51| 36/ 31| 23| 40.086 / Infrastructure Failure 3 3 5 5 3 5 3 5[ 45714
Biological Event 17] 41| 30] 19] 38| 69| 23] 38| 39.429 Flood 5 5 5 4 3 3 3 3| 4.4286
Terrorism/Cyber Attacks 20f 36] 17| 20| 53| 50f 30| 45 38.6 Power Outages 1 3 5 5 3 5 3 5[ 4.2857
Extreme Heat 19] 36| 27| 34| 54| 36| 24| 22| 36.229 Terrorism/Cyber Attacks 1 5 5 3 5 5 5[ 4.1429
Power Outages 17| 32| 44| 25| 34| 46| 23| 30| 35.657 Severe Winter Weather 3 5 3 B 5 3 g 3 4
Earthquake 16| 27| 26] 28| 49| 71| 18| 13| 35471 Drought 3 5 3 5 3 3 3 1] 3.7143
Communications Failure /
Infrastructure Failure 20 31| 21| 26| 53| 49| 19| 26| 34.786 Extreme Heat 5 5 3 3 3 3 3 1| 3.7143
Severe Thunderstorms /
Wind / Lightening 18| 22| 28| 24| 41| 53| 28| 30| 34.729 Severe Thunderstorms / 3 3 3 3 3 5 3 3| 3.7143
Hail 15| 22| 21| 22| 40| 29| 26| 29| 29.057 Erosion 3 5 3 B 5 3 3 1] 3.7143
Erosion 18] 28| 17| 21) 50f 26| 20| 23| 28.886 Hail 3 3 3 3 5 3 3 3] 3.7143
Expansive Soil 19 22| 12| 17| 46| 33| 23] 23] 27.929 Expansive Soil 3 5 3 3 3 3 3 1| 3.4286
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H. Flood Gates
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