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Executive Summary

Floods, tornadoes, winter storms, drought, and other hazardous events are a part of our world and their natura
occurrence is inevitable and cannot be controlled. It is when these natural events intersect the-made
environment that disasters occur. Naral hazards cannot be prevented but actions can be taken to reduce their
impact upon the human environment so that a disaster is less likely to result or may have less of an impact oh
the community. Hazard mitigation involves recognizing and adapting tmatural forces, and is defined by the
Federal Emergency Management Agency (FEMA) as any sustained action taken to reduce loegn risk to
human life and property from natural hazards. The primary goal of this plan is to mitigate or break the cycle of
damage and reconstruction that can occur when a community is subjected to repeated natural hazards.

The Disaster Mitigation Act of 2000 (DMA 2000) amended the Stafford Act to emphasize the importance of
mitigation planning before disasters occur. This planning is documented in a Hazard Mitigatiétian Section

322 of the Robert T. Stafford Disaster Radf and Emergency Assistance Act, 42 O.K. 5165, enacted under Section

104 of the DMA 2K, PAL. 106-390 establishes requirements for local hazard mitigation plans. Local
governments are required to have a FEMApproved local hazard mitigation plan in orderd be eligible to receive
federal funding through FEMAOds Hazard Mitigation Gr ¢

This plan is a Multi-Jurisdictional Hazard Mitigation Plan focused on Cooke County, Texas, six incorporated
jurisdictions within the county including the Cities of Callisburg, Gainesville, Lindsay, Muenster, Vdky View,

the Town of Oak Ridge, 9 public education systems within the county consisting @tallisburg ISD, Era ISD,
Gainesville ISD, Lindsay ISD, MuensterISD, Si v e lISDdValleBwew 5D, Walnut Bend ISD, and the

North Central Texas College along withthe unincorporated areas. This Cooke County Multdurisdictional
Hazard Mitigation Plan wil/ be referred to throughot

The Cooke County Mitigation Plan is a cooperative effort between Cooke County, incorporated and
unincorporated jurisdictions, educational entities, citizens of Cooke County and the Texoma Council of
Governments (TCOG). The plan will discuss the planning process, provide background infation, benefits of
mitigation planning, a hazard and risk assessment, describe mitigation strategies and their implementation,
accomplishments since the 2011 plaand plan maintenance procedures.

*Disclaimer*

Do to the fact that all incorporated juriglictions and school disticts within Cooke County are active participants
of this plan, the term 6Cooke Countyo refersto all incorporated jurisdictions, independent scbol districts and
unincorporated areasinless otherwise noted.
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Source: TCOBublic Safety

CHAPTER ONE - INTRODUCTION

1.1 Plan Purpose

Cooke County is susceptible to a number of different natural hazards that have potential to cause property loss,
loss of life, economic hardship, and threats to public health and safety. Occurrence of natural disasters cannot ke
prevented; however, theirfinpact on people and property can be lessened through hazard mitigation measures
The primary purpose of this plan is to ensure that the residents, visitors, and businesses in Cooke County, Texés
are safe and secure from natural and human caused hazardis can be accomplishedy reducing the risk and
vulnerability before disasters happenThis plan is intended to serve as a guide in coordinating and implementing
hazard mitigation policies, programs, and projectsThe following questionswill be addressed in the plan:

§ What hazards could occur or have occurred?

8 Frequency of occurrence?

5§ H ds i t ity? Hazard Mitigation is any sustained action
azards !rT]paC oncommunity: taken to reduce or eliminate the long term

§ Vulnerability to each hazard? risk and effects that can result from specific

§ Hazards with greatest risks? hazards.

8§

Prioritized mitigation actions? Federal Emergency Management Agency

) ) (FEMA) defines aHazard Mitigation Plan
1.2 Community Profile as he documentation of a state or local

Cooke County is located in North Texas near the Texa®©klahoma | government evaluation of natural hazards
border. The county is dissected to four quadrants by US Highway \and the strategies to mitigate such hazardy
82 running east and west and Interstate 3%inning north/ south.

Flowing along the side of 35 is the Burlington Northern Santa Fe (BNSF) railroad which along with the many
cargo trains runs Amtrakoés Heartland Flyer. The
Oklahoma City and Ft Worth.
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Figure 1.2a: Map of Cooke County Jurisdictions
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The county seatof Cooke County is Gainesville.The county wide population of over 39,000 residents cover
nearly 900 square miles, of which 874 square miles is land ands2fuare miles is water.According to the 2011-
2015 American Community Survey the median income for a household in Cooke Countis $52,406 and the
median householdincome for a family is $61,547 Males have a median income of $47,50@ersus 80,968for
females. The per capitanicome for the county was $26,742Three highly vulnerable demographicgroupsare
identified to be more susceptible to hazards eventhan the general population. Those groupsre:

9 Elderly, persons 65 years of age or oldeanake upnearly 18% of the population.

1 Low-income, persons whage household income is balw the poverty level, make up 3% of the
population.

1 The disabled, incapacitated either by physical or mental injury, make ui% of the population.

Table 1.2: Cooke County Jurisdiction Populations

Cooke County 39,229 17.7% 39.6 14.1% 11.2%
City of Callisburg 363 12.1% 32 11.1% 12.3%
City of Gainesville 16,292 16.8% 34 20.5% 22.2%

City of Lindsay 1,078 9.8% 34 4.1% 10.4%

City of Muenster 1,608 19.3% 37 5.4% 14.8%
Town of Oak Ridge 173 3.1% 28 16.4% 23.8%
City of Valley View 768 10.4% 34 10.0% 21.6%

* Disability statics from 2000 Census
SourceU.S. Census Bureau

As of the 2010 census, there were 38,4%20ple 14,513 households, and 1821 families residing in Cooke
County but those numbersre expect tancrease by 11% to 42,668y the 2020 censusThis predicted growth is
credited to theeve-growing Dallas Fort Worth Metropolis and the ease of access to Interste@5.

Chart 1.2: Cooke County Population Projections

46,483
42,668 44,967

38,437
36,363

2000 2010 2020 2030 2040

SourceU.S Census Bureé&ithe Office of the State Demographer for the State of Texas
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Figure 1.2b: Map of Cooke County, Texas

1.3 Independent School Districts (ISDs) and Higher Education
School safety is a human concern, one that every school and community must take seriously and strive
continually to achieve. lItis also a legal concern; schools can be held liable if they do not make giadtth efforts
to provide a safe and secure environmenorf our youth. Cooke County ISDsand the North Central Texas
Collegerealize the importan@ of hazard nitigation planning and that effective mitigation planning will help
them deal with natural hazards realistically and rationally.
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Figure 1.3: Map of Cooke County Schools
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1.4 Plan Background

Cooke County has experiencd major damagefrom flooding over the past 30 years with the majority of the
damageoccurring in the most populated area, the City of Gainesville. In October 1981 a catastrophicod
occurred with over 23 inches of rain falling within a 9 day periodLocal creeks flooded areas of the city with 2
to 4 feet of water.The Frank Buck Zoo lost over 40 animals. As a result Cooke County was declared a disaster
areawith an estimated 19million dollars in damages according to the Army Corpof Engineers.

Wgn}mg to prever_1t reoccurrence of such damgges the City of Gamesvﬂlﬁrhe Frank Buck Zoo is home m\
officials, community leaders, and concerned citizens worked together t| gver 130 animals in a 40 acre
conduct Mitigation Planning. These planimg activities resulted in a Flood [  wildlife habitat. This complex was
Control Levee funded in part by a grant from FEMA. A flooding event that| nhamed after Gainesville, Texas
occurred as the levee was being completed in 1993 came within 1 foot| fative  Frank o8
flowi the top of the levee. A Flood Protection Planning Study b Allvea WMruflek traveled
owing Ov_er ) _p ) e g Y DY the globe collecing animals for Zoo
HD R Engineering in May 1999 stated that the existing levee would need {{  menageries around the world.
be raised by 4 feet and extended in order to provide 196ar flood protection K /

to the Frank Buck Zoo.

Gainesville and Cooke County experienced a major flood in 2007 that caused ovemillion dollars in damages

and resulted in at least three deaths. National Weather Service said the downpour at times fell at a rate of on=
inch every 15 minutes. Water rose in some residential areas of Cooke County to eight feet. Due to the locatior)
of the individual storm cells the majority of the precipitation fell to the north of Gainesuville providing vast flood
waters in the Pecan Creek waterway.

Tropical Depression Bill in combination with a wetter than nomal spring caused another floodingvent inMay -
June of 2015. This timethe major transportationartery 1-35 was in dangerf being lost. Thebridge over the
Red River was threatenedvhen the river crested aa record 17 feet above flood stage and wasthin inches of
overtopping theinterstate bridge connecting Texas to Oklahoma.

Flooding is not the only disaster Cook County has encountered. The county historical tornado activity is
significantly above the Texas state average. In May 1995 a category 3 (wind
?/Presidential Declaration |s>

speeds 15806 mph) caused massive damage and took the lives of thr

individuals. Category 3 tornadoes are rtoextremely common but strong | postdisaster status that puts into

straight line wind events can be expected fairly often and caause major | motion — long-term fE‘defa'f

damage As a result of these types of storms many communities conductd v oy Programs, “Some o
o . . . . which are matched by state

mitigation actions such as increasing the number of storm sireny . 0ams and designed to help

constructing community and residential tornado safe roonproviding public disaster victims, businessesnd

education, and implementing structural safety codes for new construction.| public entities If —declared,
funding comes from the

Cooke County has hadfive major Presidential ceclarationsin just the past| Presidentos Di s
twenty years The chance that another onecould occur at any time is a| 2nd disaster aid programs of

. . . . e other  participating  federal
reality along with the threat of others. With this planand mitigation agencies. /

strategieswe will reduce the impact ofthese and other types ofuture \
disasters
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Table 1.4: Presidential Declarations from 1998-2017for Cooke County, Texas

: Individual Public
Declaration : . : ; .
" County Date Disaster Description Assistance as| Assistance as | President
of 5/22/2017 | of 5/22/2017

1239 Cooke | g6/11908 Tropical Storm N/A $8,225,379 pres.
County Clinton
Cooke ) Pres.

1356 County 1/8/2001 Severe WinterStorm N/A $39,711,804 Clinton

1624 Cooke |1 1/5006 Severe Wildfire $1,657,653 $34,063,123 | 'res-GW
County Bush

1709 Cooke | 015007 |  Severe Storms & Tornado | $25,706,394 $65,088,137 | TS GW
County Bush
Cooke Severe StormsTornado, Pres

4223 5/29/2015 Straightline Winds, and $57,635,747 $158,995,177 ’
County Flooding Obama

Sourcemww.fema.gov/disaster

1.5 Plan Adoption

According t o F EdWMAtg Stgrtedb Buildhh@Supportifor Mitigation Planning (FEMA386-1),
adoption of the pl an s oahdothérpaiti@psating agemciesommitment tg impleanenh me n t
the plan and keep it alive with updates. Usindts as a basis when the plan was completatwas submitted to

the State HazardMitigation Officer and then to FEMA for final approval. During the State of Texas and FEMA
approval, the plan was available for public review onthe Cooke County Office of Emergency Management
(OEM) and the Texoma Counci l QAfter KaievobTexasraachFEN ssapprovaC O G)
each participating entity will adopt the plan and a copy of the resolution will be inserted in Appendix E: MOUs

& Resolutions.

1.6 Organizational Structure

Texoma Council of Governments (TCOG) issubdivision of State Governmentcomprised of city and county
governments, collegesand schooldistricts, with the goal to build strength through regional cooperation. It is
through this regional cooperation that TCOG can serve its members byorking to continually improve the

economic, social, educational, and safety aspects of life for citizens of Cooke, Grayson, &adnin Counties.

TCOG served as the coordinating agency for the development of the plamd used the Direct Representation
Model as guide in the planning process T Ct@dansrgency planners facilitated the plan development to
ensure theplan met the requirements of DMA 2000 As the coordinator, TCOG had many responsibilities
including administration, content organization, andtext development. The following is abrief summary of
TCOGO6s responsibilities:

§ Assign a lead planning staff member to provide technical assistance and
necessary data to the Cooke Countazard Mitigation Planning Team The Disaster Mitigation Act\
(HMPT). 2000 (DMA 2000) requires

§ Schedule, coordinate and facilitatecommunity meetings with the | States, tribal governments,
assistance of the planning team. planning districts, and local

. . jurisdictions to develop, and
§ Provide any necessary materials, handouts, etc., necessary for pull  maintain a mitigation plan as

planning meetings. a condition of receiving pre
§ Work with the planning team to collect and analyze data and develoy disaster and  postlisaster
. . - assistance.
goals and implementation strategies. k J
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Prepare, based on community input and team direction, the first draft of the plan and provide technical
writing assistance for review, editing and formatting.

Coordinate with stakeholders within the cities and the unincorporated areas of Cooke County during
plan development.

Submit the final plan to the State of Texas and provide follow up technical assistance to the Cooke County
Community Mitigation Planning Team to rectify any noted deficiencies.

Upon approval by the State of Texaand FEMA, work with Cooke County OEM to coordinate adoption
process by alparticipants.

Submit final plan, with adoption documentation and approval signatures for all participating
jurisdictions, to the State and FEMA and ensure plan is noted as complete and approved by botmages.
After plan is in place provide technical assistance to participants with maintenance and implementation.

A Multi -Jurisdictional Hazard Mitigation Planning Team (HMPT ) wasformed consisting of representativefsom
jurisdictions, school districts, pulic service agencies and volunteers from the community. These individuals
worked together with TCOG in the plan developmentT h e ¢ o mrmiintary dute8 were:

8

Ensure that the Cooke CountyHMPT included representatives from the neighborhood stakeholders
groups, includng all residents community groups, property owners, institutions, businesses, schools, etc.
Each patrticipating city must provide at least one representative to the County team and providtive
support, input and attendance at program meetings.

Attend regular meetings of the planning team

Assist TCOG staff with identifying hazards and estimating potential losses from futunazard events
Assist TCOG in developing and prioritizing mitigation actions to

address the identified risks. Cooke County Hazard Mit igation
Assist TCOG in coordinating public meetings to develop the plan Planning Team (HMPT) s a

] ] ) ) committee consisting of local
Identify the community resources available to support the planning  interested individuals from the

effort. county, cities and urincorporated

Identify and incorporate communities and agencies in neighboring  a/€as- They meet both as a groug
and individually with the mission to

communities that maybe interested in participating. el e & T T A
Assist with recruiting participants for planning meetings, including|  to incorporate mitigation activities
the development of a cormunity-wide mailing list and distribution to prevent or reduce damage from
of meeting announcements (as prepared by TCOG) by mail an| Poth natural and —marmade

. hazards.
other available means. \ /
Gain the support of neighborhood stakeholders for the
recommendations resulting from the planning process.
Submit the proposed plano all city/county departments for review and comment and work with TCOG
to incorporate the resulting comments into the proposed plan.
After adoption, publicize the plan to neighborhood interests and ensure new community members are
aware of the plan andts contents.
Subsequent to State of Texas and FEMA approval of the plan, assume responsibility for bringing the plar
to life by ensuring it remains relevantby monitoring progress, through regular maintenance and
implementation projects.
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Chart 1.6: Organizational Model
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CHAPTER TWO 0 THE PLANNING PROCESS

2.1 Benefits of Mitigation Planning

Hazard mitigation plans such as this one helgommunities reduce their risk from hazards by identifying
weaknesgsand developing strategies to alleviat@f not eliminate) the effects of the hazard. The benefits of this
process areamumerous andare supported by reportsand casestudies. Qher benefits includebut are not limited
to:

§ Saves lives, property, andhoney. § Qualifies the receipt for predisaster and

§ Speeds recovery following disasters. postdisaster grant funding.

§ Reduces future vulnerability through wise § Demonstrates a firm commitment to
development and postlisaster recovery and improving community health and safety.
reconstruction.

2.2 The Multi -Jurisdictional Hazard Mitigation Planning Process

Texoma Council of Governmens (TCOG) is an organization comprised of city and county governments,
colleges,school districts, etc., with the goal to build strengtlthrough regional cooperation. It is through this
regional cooperation that TCOG carserveits members by working to continuallyimprove the economic, social,
educational, and safety aspects of life faitizens of Cooke, Grayson, andCooke Counties.

Cooke County OEM applied for and received a Pre Disaster Mitigation (PDM) Grant in the fall of 2016 to update
their mitigation plan. Cooke contractedwithTCO&@ s Pu bl i ¢ S a,fwhothgd aldheredthe previous t
plan. Together TCOG and Cooke County utilized a four phase plan development process.

Chart 2.2a: 4-Phase DevelopmentProcess

Phase 1 Phase 2 Phase 3 FEMA

. L . Approved
Organize Assessment Mitigation Implementation plglan

Source: TCOBublic Safety

PHASE 1 - Organize Resources:

Effective planning efforts result in practical and useful plans, but written plans are only one element in the process.
The planning process is as important as the plan itself. A successful planning proaggsinizes resourcedy
encouragingcooperationand bringingtogether a crossection of government agencies, local entities, concerned
citizens and other stakeholders to reach consensus on how to achieve a desired outcome or resolve a commun ty
issue. Applying a community wide approach and including multiple aspectsadds validity to the plan. Those
involved gain a better understanding of the problem and how solutions and actions were devised. The result is a
common set of community values and widespread support for directing finaat technical, and human resources

to an agreed upon action.
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§ A comprehensivecounty approach was taken imleveloping the plan An open public involvement process
was established for the public, neighboring communities, regional agencies, businesses, eswi]
water/wastewater districts,etc. to provide opportunitiesfor everyone to become involved in the planning
processand to make their views know.This was done by having public meetings in multiple locations to
provide easier accessibility. The meetings were advertised with notices in public places, emails, socizl
media posts and tweets, phone calls and press releases.

§ Local and area stakeholderalong with neighboring communities and agenciesere invited to meetings
and contacted for input in all phases of plan develop. These stakeholders were contacted individually by
phone, in person, email and by social and print media. Face to face and pleanteractions proved to be
the most productive.

§ To ensure the understanding of the roleand resporsibilities of the jurisdictions Memorandum of
Understanding (MOU) wascreated and signed by each respective jurisdictiand ISD. This MOU is an
inter-local agreement outlining the respective roles and responsibilities in the planning process.

8§ Each jurisdiction and ISD was asked to appoint at leasine representative to a county wide Hazard
Mitigation Planning Team (HMPT ). Thisteamwasalsoopen to manbers ofunincorporated areasand
citizens at large.

8 A series of workshops wereonducted tobring partner agencies and plan stakeholders to the table. These
workshops provided educationon the purpose, procedures, and general information on théazard
Mitigation Planning Process. These workshops were also used to gather hazard informatidentify
stakeholder concernsgevelop mitigation strategiegnd determine their affectsand edit the plan during
the writing process. A list of stakeholders is provided in Appendix D.

8 When reaching out to jurisdictions and partner agencies a request was made to view existing plans,
studies, reports, technical information and research items that might include the identification of aréi
features, past events, vulnerability and/or risk to the area. The review and incorporation of these
documents provided subject matter expertise to the plan.

8§ Support and information wasobtained from other government programs and agencies such as the
National Flood Insurance Program (NFIP), Natural Resources Conservation Service (NRCS), US
Geological Survey (USGS), etc.

8 Regular meeting were held to keep bth the general publicand team members informed of the progress
answer any questionsand notifiedofany changes t o FEMégdéasongfthepdre | i nfes

&%+ Cooke County Emergency Management and Fire
\%¢/ Marshal's Office

Cooke County is now working with TCOG to update their multi-jurisdictional
Hazard Mitigation Plan. The purpose of this plan is to better understand the
natural hazards that pose a threat to the area and develop actions which
reduce the risk associated with the identified hazards.

If you are a resident, elected official, community organization, or private
business in Cooke County you have an opportunity to share your opinion
and participate in the planning process. We would lo... See More
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Source: Cooke County Emergency Management and Fire Marshall3s

PHASE 2 & Risk and Vulnerability Assessment RISK is the potential loss associated
. . with a hazard, defined in terms of

The plan must be reactive to hazards that face the community. -

. o ) ] ; ; probability, rate of recurrence, extent,
is not sufficient to just identify the hazards. The potentiall  severity, and end resuit.
consequences of these hazards must be assessdids Pphase - -
included identifying and profiing all hazards, assessind “uneravility is the identification of

- . . . . what is capable of being affected as the
vulnerability and risk. An in-depth research into the history of é\ms“" of a hazard. /
Cooke County to document past disasters was required. Sinc
many of these disasters occurred before the age of the internet local libraries were utilized as where li

experiences from local residents.

Hazard Assessment Surveys were

distributed through media, print,
Hazard Assessment Surveywere developed and used to gathe e A

public concerns. Digital surveys were solicited using TCOG, | cqpies located at city halls and public
County, and Jurisdiction websites and social media venues. Har| establishments. A copy of the survey
copies of surveys were also used along with in person interview, and results are located in appendix D
conducted in public gathering places in Cooke CountyThe results
of this survey can be found in Appendix D

A general assessment includedising local residents; historical data, Texas State Mitigation Plan, Regional
Reports, strategic Plans, Flood Studiegnd other datawere used toestablishthe following:

§ The type, location and extent of all hazards that can affect the jurisdiction, both historically and
in the future.

§ Past occurrences of hazard events in or near the community and the severity, duratiamd the
resulting influences on the area.

§ Description of the jurisdictions vulnerability to those hazards including types and numbers of
existing and future buildings, infrastructure and critical facilities in identified hazard areas.

8§ Estimate potentialdollar losses of those structures considered vulnerable.

§ General description of land uses and development trend?/ \

for future land use decisions. Geographic  Information ~ Systems
capture, store, analyze, and manage:

The development otthe mitigation plan involved the use of many types of| location linked data.

information: historical data on previous disasters, information on critical  gegdatabase or Spatial Databasds a
infrastructures zoning and flood plains maps, charts etc., from many database designed to store, query, an
sources. This datavas assemble and stored in Geographic Information \ _manaae soatial data.

System (GIS) format. Wi t h t he use of GI'S technology and ESRI
ArcMap program, collected data can be storednanaged, and projected spatially This data can then be easily
shared and updated as needed.

TCOG used the best available data to develop a base map of areas affected by multiple natural hazards. In
conjunction with mapping, a comprehensive imentory or Geodatabase was created. This database consists ot
critical information such as critical facilities, infrastructures, evacuation routes, and higtrisk hazard areas.

Based on this and previous hazard information, TCOG develaa an overview of each commurtiy 6 s r i s k
specific hazards.Maps werecreated from this data sed fordepicting location of structures; land use, population,

etc. and are incorporated throughout the plarand in Appendix B.
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PHASE 3 ¢ Evaluate Previous Mitigation Plan and Develop Additional Mitigation Strategies:

Phase 3 will be the evaluation and review of the mitigation strategies identified in the previous plan. The
strategies that were implemented wil/ be document e
updated and new strategies will be developedCooke County, Texas intends to reduce losses from the hazards
identified in the Risk Assessment and will set goals and objectives to guide the selection of mitigation activities

to reduce potential losses. The Migjation Strategy section of the plan will include:

A description of mitigation goals and objectives meant to reduce losigrm vulnerabilities. These
objectives were identified by the HMPT using hazard profiles, survey assessments, etc.

Methods on how to integrate plan goals with other community objectives.

Mitigation Plan progress,projects, and success sin@911 plan.

A comprehensive analysis of previous Mitigation Plan mitigation strategies.

Identification and analysis of a range of additional mitigatioractions and projects.

Action plan describing how the mitigation actions and projects were prioritized, and how they plan to be
goalsimplemented and administered.

Identification of potential resources for implementation and projected costs of mitigatiomgjects.

PHASE 4 ¢ Adoption, Implementation and Maintenance:

During develop and after completion of the draft plan it was distributed

to the planning team and jurisdictions for comments. After # final

draft [ d by interested parties it was submitted to the State 1TEI TG e T SRS VST S et
raft was reviewed by P ' ) ) by the governing body of the jurisdiction

Texas Governor o0s Di vision of requesting approval of the plan. For N€ Nt

review. Once accepted, it was forwarded to the FEMA Region VI for;  multi-jurisdictional plans, each

final review and approval. After State and FEM approval, the plan | lurisdiction requesting approval of the

was returned to theCooke County for local and county adoption and plan must document that it has been

. . . . . . . formally adopted & 44 CFR 201.6 (c) (5)

implementation. Copies of the Adoption Resolutions are included m& /

Appendix F. During the State of Texas and FEMA review the plan was

available for public review and omment at theCookeCounty OEM and on Byf€iwihe web

plan on the internet both residents ofCooke County and neighboring communities and entities have an

opportunity to review and provide feedback.

fThe plan shall include documentatich

Mitigation plans need to be a living docment and to ensure thisthe plan must be monitored, evaluated, and
updated on a fiveyear or less cycle. This includes incorporating the mitigation plan into county and local
comprehensive or capital improvemeinplans as they are developed and reviewiliigat least on a yearly basis.
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Table 2.2b: Hazard Mitigation Schedule

Application
Process

Hazard
Identification

Vulnerability Assessment X

Mitigation
Measures

Implementation
Strategies

Planning Team Meetings X | X | X | X X

Public Meetings X X | X | X | X | X

Draft Mitigation Plan

Jurisdictions

Public Review X

Submit for State and/or FEMA X
Approval

Adoption of Plan by X

*

* This is an estimated date. Actualidatependenopon State/FEMA approval.
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2.3 Previous Mitigation Plan

The previous CookeCounty Multi -Jurisdictional Hazard Mitigation Plan was
approved by FEMA in 2011, and this 20T Plan update provides the first five
year update. Thepreviousplan was used as a temate and aghe foundation
for the update.

2.4 Goals of the Mitigation Planning Process
Through this planning process, Cooke Countgnd the fifteenjurisdictions
and schools within plan to achieve the following goals:

Goal 1: Protect the life, health andsafety of Cooke County residents and

ﬂlan Updates: according to\

44 CFR 0 A local jurisdiction
must review and revise its
plan to reflect changes in
development, progress in
local mitigation efforts, and
changes in priorities, and
resubmit it for approval
within 5 years in order to be
eligible for mitigation project

Qrant funding. /

minimize potential impacts of existing and future development from natural and humaraused hazards.
Goal 2: Facilitate a sustainable economy by protecting agriculture, businesses, infrastructure and other

economic actvities from natural and humancaused hazards.

Goal 3: Support the goals and objectives established in the State Hazard Mitigation Plan.

2.5 Hazard Mitigation Planning Team

The Cooke County Multi -Jurisdictional Hazard Mitigation Planning Team (HMPT) was formed to provide
guidance during the preparation of this planTeam members, along with their affiliation, are listed irirable 2.5

This Committee was comprised of private citizens and others from various local organizations, as well as
representatives fromC o o k e  C quusdlittign8, schools, businesses, and emergency response personnel.

Representation was solicited upon recommeations from the Cooke County Commissioners City Councils,

and Governing Boards however, no one wishing to participate was excluded from doing so. Contacted persons

were encouraged to bring interested citizens.At the first meeting attendees identied and discussed natural

hazards most likely to impact the county, the planning process, and the goals for the plan. Additional smaller
meetings were held later in the process to receive more localized information and to accommodate schedules.

Table 2.5: Hazard Mitigation Planning Team Participants and Information Sources

Entity /Jurisdiction/Agency Position/Tittle
American Red Cross Board of Directors
Bettie M Luke Public Library Library Board President

Callisburg ISD School Administrators (2)
City of Callisburg City Secretary
City of Callisburg City Council
City of Gainesville Fire Chief
City of Gainesville Fire Department Admin
City of Gainesville Assistant Fire Chief
City of Gainesville Fire Department
City of Gainesville Mayor

City of Lindsay City Council

City of Lindsay City Clerk

City of Lindsay Consultant

City of Lindsay Police Chief

Cooke County, Texas Multi -Jurisdictional Hazard Mitigation Plan
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Entity /Jurisdiction/Agency

Position/Tittle

City of Lindsay

Councilman

City of Muenester

City Administrator

City of Muenster

City Alderman

City of Valley View

Community Services Coordinator

City of Valley View

City Clerk

City of Valley View

Former Police Chief

City of Valley View

City Alderman (2)

Cooke County County Judge
Cooke County Judge
Cooke County Constable

Cooke County

Retired District Attorney

Cooke County

County Treasurer

Cooke County

Former District Clerk

Cooke County

District Clerk

Cooke County

Sheriff

Cooke County

District Attorney

Cooke County

County Commissioner

Cooke County

County EMC

Cooke County

Lawyer/Justice of the Peace

Cooke County

County Auditor

Cooke County

County Clerk

Era ISD

School Administrators (2)

Gainesville Fire Department

Fire Chief/City EMC

Gainesville Fire Department

Asst. Fire Chief/City Asst. EMC

Gainesville Fire Department

Division Chief-Training

Gainesville Fire Department

Emergency Management Officer

Gainesville ISD

School Police Chief

Gainesville ISD

Former School BoardMember

Gainesville ISD

School BoardMember

Lindsay ISD

School Administrators (2)

Lindsay ISD

School BoardMembers (2)

Love County, Oklahoma

EmergencyManagement Coordinator

Muenster ISD

School Administrators (2)

North Central Texas College

Emergency Management Director

North Central Texas College

Special Projects Director

North Texas Medical Center

Doctor/Board Member

Oak Ridge Police Department

Police Chief

Oak Ridge Police Department

Police Officer

Cooke County, Texas Multi -Jurisdictional Hazard Mitigation Plan
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Entity /Jurisdiction/Agency Position/Tittle
Sivell 6s Ben School Administrator
TCOG Public Safety Manager
TCOG Public Safety Plannes (2)
TCOG Regional Services Director
Town of Oak Ridge Town Administrator
Valley View ISD School Administrator s (3)
Walnut Bend ISD School Administrator

2.6: Public Involvement in the Planning Process

Citizens were encouraged to attend the planning meet
meeting policies. Emails, letters,phone calls, and the mediavere used to notify individual s, businesses, non

profit groups, and other public agencies that wiglilto be involved. Many of these entities were unable to attend

all meetingbut many made information contributions.

Hazard Mitigat i on was an agenda i tem ioaoourtneigyrcguncitand schogl board mmi
meetings These meetingsvere publicly held in accordance with theTexasopen meeting act. Agendas were
properly posted, and minutes taken in accordance with thaw. Often after these public meetings an informal
guestion and answering session occurred with concerned citizens who had been present.

A Ordoutnabl ed pr ov effective fiormat éor gereratingpakdic andeeam input on the project and
stimulat e 6out of the boxd6 problem solving. Due to 't hi
period, participants were encouraged to make notations on maps as discussion occurred and use other frez
flowing processes for documentation of the méag topics. Discussion included: past occurrences, personal
experiences, economic impacts, currently susceptible areas, future development, future economic impacts, ard
future hazard occurrence predictions.

Public input was obtained from visits to locabusiness and attractions. Visits were made to the Chamber of
Commerce, Civic Center, Parks, Libraries, and other places where the general public could be questionec.
Valuable input was gathered by talking to lifelong residents who were more than eageshare their storieon

the history of Cooke County and voice their concerns for the future. This method gave local citizens a chance tc
express concerns about local emergency procedures anonymously. These concerns were noted and were brou jht
up and disussed at planning meeting.

Cooke Countyis a rural community with the majority of citizens represent many sectors of the public. The local
council members &e local business or education professionals who serve on rprofits governing boards and
also volunteer as first responders This increased the sectors represented duriitazard Mitigation planning
meetings and added valuable information to the committee.

Input from neighboring counties and jurisdictions were also solicited during the development the Cooke
County Hazard Mitigation Plan. Local Emergeny Management Coordinators from Love County, Oklahoma
and Fannin County, Texasprovided valuable information and suggestions in the development of the plan.
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Table 2.6a: Public Input

Frank Buck Zoo, Talked to patrons and employees of the Zoo about the flooding issues that have plagued tH
Gainesville Z00.

Listened to citizen comments about the Pecan Creek Flodeduction Projectand the

problems with the completed project.

Gainesville Rotary Meeting Talked to members about who could apply and example projects

Gainesville City Council Meeting

Draft Plan posted on TCOG websiteEmails, pressreleasesand social media
announcementsof the posting and the request for input to be directed to TCOG.
Bryan County, OK Tornado Safe | Took interested members of planning team to tour 3 FEMA HMGP funded school tornado

HM Draft Public Review

Room Tour safe rooms.
Email and press releases of the upcoming meeting agenda and encouragement of public
HM HMPT Meeting Notices participation. Agendas were posted at TCOG, Cooke County Court Hous&chool Districts,

and at City Halls. Hard and digital copies of the draft plan wadistributed for review.

Local residents voiced concerns over the need for severe weather sirloeding issues, and
the need for community tornado shelters
Notices were published on social media and in primhedia requesting local residents
compl ete an online survey. Email s were
including non-profits, academia, and business.
Visited with county EMC to the north to compare notes on hazards ant feedback from an
outside agency on the plan.
The meetings were utilized to give information about the plan and how the plan can benefit
not only the school students and staff but the district.

Texas Visitors Center Talked to several volunteers that were lifelong residents of Cooke County about local histol
Red RiverBridge/l -35, Gainesville | and changes and concerns for the future.
Input for the plan was solicited at thenonthly Texoma Regional Emergency Managers
Working Group. This group is comprised of Emergency Officials from three counties. This
gave an opportunity for a outside critique.
Valley View Talked to local citizens about flooding near-B5.

City Council Meetings

Online
Hazard Mitigation Survey Site

Love County, OK

School Board Meetings

Texoma Regional Emergency
Managers Working Group

Figure 2.6: Giraffe at Frank Buck Zoon

Source TCOGPublic Safety
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Table 2.6b: Participation Matrix

0
o) X a | = =
>| @ | £ oo | _|8|s|2|8%|8 - |3|3|¢8
22383 348|885 |582|2 3|5|54¢%
Activity 2| 23295 © ©p T & & | B |©°§ 5 - >| 29 S
TS| 2| L5l & 3 5 | T = 5 | = < 2 |2 £
(@] = o L) L) = = > g ﬁ (@) = © © ©
8 8 = S | = (7)) > | > =
PDM Application X
Grant Award X
MOU X | x | x | x| x X | x | x| x | x X x| x | x| x | x
Survey Distribution X X
Planning Team
Moctings X | x | x | x| x X | x | x| x| x X x| x | x| x | x
Bza‘;;?cation X | x | x | x| x X | x | x| x | x X x| x | x| x | x
Xg's';esrs""n:"g;{ X | x | x | x| x X | x | x| x| x X x| x | x| x | x
mg’g:&‘g; X | x | x | x| x X | x | x| x| x X x| x | x| x | x
'S’Tr‘zfe“gzgta"o“ X | x | x | x| x X | x | x| x | x X x| x | x| x | x
Draft Review X | x | x | x| x X | x | x| x | x X x| x | x| x | x
Public Reviews ** X X X X X X X X X X X X X X X X
Local Adoption ***

*Cooke County Administration Representing the Unincorporated Areas of the County
** The plan was available at the County BfiCe &he TCOG websifer public réew while pending State & FEM#peoval
*** |_ocal adoption will occur after State and FEMA approval

2.7 Community Capability Assessment

A capability assessmenwas conducted to identifycapabilities, authorities, policies, and other resources available
to reduce hazard vulnerability. These capabilities were divadinto four categories and listed in Table 2.7. Local
capabilities are very limited due to the size, geographic location, drural setting The planning team along with
the Cooke County jurisdictions will continue to strive to implement the maximum amount possible with their
limited resources. This will be done primarily with low to necost public education measures.
Planning and Regulatory d Existing plans, policies, ordinances, laws, etc. that decrease local
vulnerability to natural hazards.
Administrative and Technical ¢ Staff, skills, and tools that can be used for mitigation planning or to
implement identified mitigation measures.
Financial o Local operating budget and capital improvement funding that may be utilized to fund
mitigation projects.
Education and Outreach d Programs or methods in place that could be utilized for mitigation
information dispersal.
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Table 2.7: Capability Assessment

Capability or Function Mitigation Applications Jurisdictions and/or
Resource Entities

Capital AShort-range plans that AWhen updating plan give City of Gainesville

Improvement identifies capital project and prioritization to projects that North Central Texas

Plans/Strategic
Plans

equipment purchases

mitigate multiple hazards

AEnsure that capital improvements
are consistent with mitigation goals
and objectives

College (NCTC)

Flood Insurance
Studies (FIS) &
Food Insurance

Aldentifies areas where
communities must regulate
development, where flood

AGathering of local flood data that
can be incorporated into the FIS &
FIRM updates will provide a more

Cooke County,
Gainesville, Lindsay,
Muenster, Oak Ridge,

Rate Maps insurance is required, and accurate document and allow for Valley View
(FIRM) determines flood insurance safer land use
rates
Emergency ADescribes what local entities Alncorporate hazards identified in the | Callisburg, Callisburg
Operation Plans will do when conducting plan into the EOP and COOP plans | ISD, Cooke County, Era
(EOP) & emergency operations and how  to ensure that all hazardsire ISD, Gainesville,
Continuity of to sustain operations in an supported by the EOP and COOP Gainesville ISD, Lindsay,
> Operations emergency event ,Plans Lindsay ISD, Muenster,
e Plans (COOP) AWhen the county EMC updates the | MuensterISD, NCTC,
) basic plan and the annexes Oak Ridge, Si vel | §
g, incorporate mitigation in all ISD, Valley View, Valley
0 documents not just Annex P: View ISD Walnut Bend
o Mitigation ISD
o3
2 Environmental AAssessment of the AEnsure that environmental impacts | Gainesville
c Assessment environmental consequences o| are considered wherdentifying and
% a plan, policy, program, or ranking mitigation measures
o project prior to the decision to
move forward
Comprehensive APromotes efficient land use of | AWhen plan is updated incorporate Gainesville
Land Use Plans patterns that are sensitive to hazard mitigation measures through
environmental and social conservation, drainage management
concerns and flood control
Zoning, Codes, ARegulates size and type of Almprove zoning standards to address Gainesville
& Building structures and land use. mitigation issues such as restricting
Ordinances building in high hazardareas and
setting design stands for new
construction to result in increased
hazard resistance
District AAnnually revised plan that ASet a goal to strive to ensure a safe | Callisburg ISD, Era ISD,
Improvement serves to guide district and and orderly environment by utilizing | Gainesvile ISD, Lindsay
Plans campus staff in obtaining the mitigation measures such as ISD, Muenster ISD,
districts goals through a construction of aschool safe roomor| Si vel | 6 s Vadlley n
continuous cycle of incorporating water conservation View ISD Walnut Bend
improvement into curriculum ISD
Fire A Provides community with fire A Provide fire safety training programs Callisburg, Era,
Departments suppression and emergency such as Fire Wisegvacuation plan Gainesville, Indian Creek,
o services development, fire safety house, etc. Lindsay, Moss Lake,
) Muenster, Si
= ® Valley View
g2 i i
= E Police AENforces local, county, and AConduct adolescent safety programs| Gainesville, Lindsay,
g 8 Departments state laws and ensuring safety and 911 education programs. Muenster, Oak Ridge,
s - of residents Enforce local codes and ordinances | Valley View
g
< City Clerks ACustodian of records and data | ARecord event data for incorporation | Callisburg, Gainesville,

into plans and regulations

Lindsay, Muenster,Oak
Ridge, Valley View

22=TCOG
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Capability or Function Mitigation Applications Jurisdictions and/or
Resource Entities

Emergency ACoordinates emergency AProvide trainings, CERT Cooke County,

Management management services to recruitments, outreach activities that | Gainesville

Coordinator

include both naturaland man
made events

mitigate hazards

County
Commissioners,
Superintendents,
Administrators

AElected or appointed officials
charged withadministering
local governments and
education establishments

AAdopt and implement mitigation
plan

AEstablish and update building codes,
zoning regulations, and ordinances

Callisburg, Callisburg
ISD, Cooke County, Era
ISD, Gainesvile,
Gainesville ISD, Lindsay,

and Elected that would mitigate hazards Lindsay ISD, Muenster,
Officials MuensterISD, Oak
Ridge, Si vel | 8 s
Valley View, Valley View
ISD Walnut Bend ISD
Warning Awarn residents of approaching| AGive early notice so that mitigation | Countywide

Systems (Code
Red & Sirens)

hazard and to take
preparedness measures

can take place

provide daily

approaching hazards

Public Works AResponsible for maintaining AReduce erosion, soil expansion, and| Callisburg, Gainesville,
public utilities flooding by ensuring roadways and | Lindsay, Muenster, Oak
waterways are clear and needed Ridge, Valley View
upgrades are noted to officials
Taxation AFinancial charge or levy AProvide public with information Countywide
imposed that allows about has cosbenefit mitigation can
government entities to carry save future tax dollars
= out necessary functions
e Grants ANon-repayable funds that AApply for and utilized grant funds All jurisdictions and
g requires a proposal or such as for mitigation projects entities
[ application
Local Budgets ALocal operating budget and AWhen setting local budgets fund Countywide
capital improvement funds mitigation projects
Public Utilities, AProvide utilities services such AEducation information can be Countywide
Municipal as power, gas, water, phone, provided on their web sites about
Utility Districts etc. to the residents o€ooke storm preparedness and prevention
(MUDs), & County. These entities have tips that can mitigate utility damages
Special Utility disaster response plans and in
Districts(SUDs) disaster ensure that their
- services are restored as quickly
g as possible
% Service Avolunteer groups that workto | ACan provide education programs and Countywide
') Organizations strengthen communities and localized response assistance
o3 (CERT) serve the public
,S Schools AProvide education for over Alncorporate Hazard Mitigation Callisburg ISD, Era ISD,
IS 5,000 students countywide Measures in school activities and in | GainesvilleISD, Lindsay
S from PreK to 12" grade classroom education ISD, Muenster ISD,
E Sivell 6s Ben
View ISD Walnut Bend
ISD
Media APublications, digital articles, ADistribute information on Countywide
(all forms) voice, and television outlets preparedness methods and

22=TCOG
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CHAPTER THREE 68 HAZARD IDENTIFICATION AND ASSESSMENT

3.1 Identifying Hazards

The first step in planning is to identify and describe all the natural hazards capable of occurring within the County
and the vulnerabilities to each one. Each community ithe County is unique in location, topography, location

of critical facilities, commercial andresidential development, etc.Some municipalities are more susceptible to
certain hazards because of these and other unique circumstances. It is important to identify these hazards so that
appropriate action can be taken to mitigate the impgcminimize lossand recover as quickly as possible. It is
recognized that all the demands of a disaster situation cannot be anticipated, but by being aware of the areas,
major facilities and persons that may be vulnerable to each type of hazard, prevemtmeasures, as well as
emergency response, can be planned.

Chart 3.1: Hazards Ranked byPerceivedThreat to Cooke County Residents
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* This is based on the results of the Hazard Assessment Survey not past historee evieritsg her t he rating the g ea

The National Climatic Data Center (NCDC) maintains records regarding weather ewts since 1950. This
databasealong with information obtained from hazard mitigation meetingswas usedto prepare profiles which
assess each of the natural hazards capable of occurring within the Coufityelve natural hazardsareidentified
and addressed in this plan Table 3.1 lists these natural hazards and explains how and why each was identified
as ahazard to the County and jurisdictions.

Table 3.1 Summary of Hazards

Hazard Type of How Identified Why Identified
Disaster

1  Tornado databases 1  Common to State

Tornado Natural 1 Review NCDC database 1  Public Concern

(Section 1) 1 Public Input T Pastdamages
1  Local Media 1  Damages to public and private sector

wind & 1  Review past disaster declarations | Flat terrain allows high velocity winds to occur

Thunderstorm Natural 1 Review NCDC database 1 Damages to public and private sector

(Section 2) 1  Public Input 1 Define O0Winddé vs. O0Tornadod
T Local Media

Hailstorm Natural 1  Review past disaster declarations | 1  Hail is a major economic hazard to this agricultural region

(Section3) T NCDC database T Hail occurs each year

) 1 Review of FIRMS 1 The County contains many rivers and streams

Flooding . ) S

(Section 4 Natural T Risk Assessments T Experienced frequent flooding in past
1 Review of past disasters 1 Most common disaster for this area
1 NFIP repetitive loss properties

Extreme Heat 1  Review pastdisaster declarations | Prolonged temperatures over 100 degrees Fahrenheit are
Event Natural 1  Heat databases common in summer months
(Section 5) T NCDC database 1  Heat affects people, animals and crops
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Hazard Type of How Identified Why Identified
Disaster
Drought Natural 1 Review past disasters g g:gzg:: :: 22222: :: gt(::re]ty
(Section 6) 1 NCDC Database .
1 Farm ServiceAgency 1  Drought was one of the most costly past disasters
1 NCDC Database 1  Occurrarelyd Wh?ch has I?ftthe area with little equipment
Winter Storm 1 Public Input 1  Damages to public and private sector caused by heavy
(Section 7) Natural 1  Farm Service Agency snows, et )
T NOAA 1 Human.s anq property are not prepared for extended periods
1 National Weather Center of cold in this area
1  Review past disaster declarations
Wildfire T Review NCDC database I Common t? area' . . . .
. Natural 1 Can occur in conjunction with drought and/or lightning
(Section 8) 1  Texas Forestry ' )
1 Texas Department of Insurance 1 Damages to public and private sector
1 Local Media
1  USGS Database 1  Earthquakes with epicenters within this region are rare and
Earthquake Natural 1  Earthquake databases small
(Section 9) 1  Review NCDC database 1  According to USGS several earthquakes with a magnitude d
1 HAZUS 3 to 4.5 will probably occur each century.
Climate Change Climate change although used in theommunity surveyis not included as an individual hazard in this plan update. It is
(Not included) however identified in the plan as havingntensifying effectson other hazards.
. T Review past events . . .
Dam Failure . . 1  Population and buildings below dam are very vulnerable in
(Section 1) Technological | 11 Public Input event of release or dam failure
T TCEQ
1  National Inventory of Dams (NID)
. . 1 Soil databases 1 Small ev.e'r?ts common 'to state '
Expan§|ve Soil Natural 1 Public Input 1 Affect ut!lmes by breaking undergroundines
(Section 1) 1  Foundation and property damage
1 NRCS :
1 Local Media 1 Road and bridge damage
1  Review past events 1 Can happen any time, any place
Human-Caused 1  Public Inpl.Jt 1 Pot.ential for mas§ casualties
(Sectiort2) Human-Caused | T  Local Media 1 Major transportation route (1-35) passes through county
1 EPA 1  All-hazard approach
1 Texoma THIRA & SPR 1 Increase national and local awareness

3.2 Hazard Assessments
The Hazard Profiles, found in following sections, were prepared for each identified natural hazard and assess
the hazard per the following eightategories.

1. Description : Identification and description of hazards likely to affect the muljurisdictional area along with
the sources used to identify these hazards.

2. Location: The location or geographic area affected by each natural hazard alomith a map of the areas
affected.

3. Impact/Extent: The impact/extent is the magnitude of the damages or consequences that tlagard is
capable of inflicting upon the jurisdictions. Classification methods such as tkejita scale and Richter scale
are used to illustrate extent. Due to the limited amount of county and cigpecific documented data, the
analysis for determining potential severity was limited to obtaining opinion and information furnished by local
residents, emergency responders, atfte county and city Emergency Management Coordinators.
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Table 3.2a: Impact/Extent of Hazards

Potential Severity of Impact/Extent : (30% of Priority Risk Index)

=

Multiple deaths

9 Complete shutdown of facilities for30 days or more.
1 More than 50 percent of property destroyed or with major damage.
Major 1 Injuries and/or ilinesses result in permanent disability.
Index Value = 3 1 Complete shutdown of critical facilities for at least 2 weeks.
1 More than 25 percent of property destroyed or with major damage.
Minor 1 Injuries and/or ilinesses do not result in permanent disability.
Index Value = 2 9 Complete shutdown of critical facilities for more than 1 week.
9 More than 10 percent ofproperty destroyed or with major damage.
. 1 Injuries and/or ilinesses are treatable with first aid.
Limited o i .
Index Value = 1 1 Shutdown of critical facilities and services for 24.hou.rs or less.
1 Less than 10 percent of property destroyed or Witnajor damage.
Warning Time: (15% of Priority Risk Index) Duration: (10% of Priority Risk Index)
1 Less than 6 hours _ 1 More than a week
Index Value = 3 1 6to 12 hours Index Value = 3 1 Less than a week
Index Value = 2 1 12to 24 hours Index Value = 2 1 Less than 24 hours
Index Value = 1 1 More than 24 hours Index Value = 1 1 Less than 6 hours

4. Previous Occurrences: Previous Occurrences describes the hazard in terms of what, when, and where past
events have occurred and the extent of damages. Maps are used to identify affected areas and illustrate the
severity of damages.

Table 3.2b: Previous Occurrences

Hazard Previous Occurrences el Probable Location
Future Events
Tornado 45 events between 1968015 Highly Likely Random throughout county
Wind & Thunderstorm 303events between 186-2016 Highly Likely Random throughout county
Hailstorm 94 eventsbetween B86-2016 ( 1 +)5 ¢ Highly Likely Random throughout county
Flooding 66 events between 1998016 (4 deaths) Highly Likely Floodplains
Extreme Heat 6 severe everstbetween 1992011 Likely Regional
(events extended 1 month)
Drought 58 events between 1962017 Highly Likely Regional
Winter Storm 27 events between 1962017 Highly Likely Random throughout county
Wildfire Numerous eventseach year most are Likely Rural areas of county
small with limited damage
Earthquake 1 event since 1950 Unlikely Regional
Dam Failure No record of previous occurrence Unlikely Lake Muenster Dam
ExpansiveSoil/Landslide Limited Data Unlikely Random throughout county
Human-Caused Limited Data Likely Critical Facilities, 1-35, & Cities
occurrences or evidence of future risk

5. Probability of Future Events: Probability of Future Events describes the probability that éhhazard will
occur within the county and six jurisdictions. Each hazard is assigned a Probability of Future Events rating based
on the criteria and methods described below:
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Table 3.2b: Probability of Hazards
Probability of Future Events: (30% of Priority Risk Index)

1 Event probable in the next year.
1 1/1=1.00 (Greater than .33)
Likely 1 Event probable in next 3 years.
Index Value = 3 1 1/3 =.33 (Greater than 0.20, butless than or equal to 0.33)
Occasional 1 Event probable in next 5 years.
Index Value = 2 1 1/5=0.20 (Greater than 0.10, but less than or equal to 0.20)
Unlikely 1 Event probable innext 10 years.
Index Value = 1 I 1/10=0.10 (0.10 or less)

* Example: If Cooke County had 10 tornado years recordeaisitt@fe/ears 10 /100 = 0.10 average peoyrear o unl i kel y 6

6. Vulnerability : Vulnerability describes how expos#or susceptible to damage theoanty is in terms of why

and where the hazard can occur within the County and/or the six jurisdictions. The vulnerability is the risk of
future occurrences. HAZUS, THMP, and other local data were used to establish a base map and conduct risk
assessments.

7. Secondary Hazards: Lists other hazards often triggered by the identified natural hazard event. Some natural
disasters set off other types of catastrophes in a cascade of effects that lead to a highly complex situaticn.

Secondary hazards can be events such as transportatend communications disruptions, fire, hazardous

materials dispersion, power outages, and other utilities disruptions. These secondary events are identified alorig

with the associated primary hazard due to how they can dictate the amount of impact a nalurazard event can
have on the ounty and/or the six jurisdictions.

8. Overall Summary of Vulnerability and Impacts: This section summarizes the vulnerability of the entire
county and the possiblémpacts of the natural disaster. The following table repsents the priority risk index of
hazards facing Cooke County and its jurisdictions.

Table 3.2c: Priority Risk Index (PRI)

‘ Medium Risk ‘ PRI score 2.0 to 3.0 ‘ Low Risk | PRI score 2.0 to 3.0
Probability Impact/Extent Warning Time Duration

| | | |
| | | |
| Floodng | 4 | 3 | 2 | 3 | 32

Extreme Heat
Drought 4 1 1

[ winterSorm [ 4 [ s [ 1 [ s [ a1 ]
Wildfire 3 3 4
Earthquake 1 1 4
Dam Failure 1 3 3
Expansive 1 1 1
Human-Caused 3 2 4

*HumanCausedrpbability is not based on previous occurrences but on general perceived terrorism threat.
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HAZARD PROFILE : Section One- Tornado

1. Description

Tornadoesar e earthés most vi ol entbh5 (4912018 s _ _
doestouching down each yeay Texas ranks first in tornado occurrencesA Tomado 0 Is a violent

torna O?S ouching ) yea ) o ’ rotating column of air. -

tornado is a brutal windstorm characterized by a twisting, funnehaped cloud.They [ www.wikipedia.org

are typically less than 1,000 feet wide; however, widths of approximately 2.5 mil

have been reported.Tornadoes occur in association with strong thunderstorms and commonly are accompanied

by lightening, heavy, rain, and/or hail. Note that although tornadoes are associated with thunderstorms,

tornadoes are profiled in this plan as a separate event.

Data on tornado events was gathered from various sources inclugithe Hazard Mitigation Planning Team,
local emergency officials, NOAA, and the Hazard Assessment Survey.

Tornado Watch 6 Tornadoes are possible in and near the watch area. Review and discuss your emergency plans and check suy
and your safe room. Be rady to act quickly if a warning is issued or you suspect a tornado is approachingBe Pr epar e

Tornado Warning & A tornado has been sighted or indicated by weather radar. There is imminent danger to life and property. Mo
to an interior room on the lowest floor of a sturdy building. Avoid windows. If in a mobile home, a vehicle, or outdoors, move tc
the closest substantial shelter and protect yourself from flying debdsT AKE ACTI ON! 6
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Figure 1. Tornado Density in Texas (1950-2013)

] ‘.Q‘Hﬁﬁm?
g
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Legend
B 4T
Sourcewww.ncdc.noaa.gov
2. Location
0Tor nado Alnickeamé giverstothe lregion of the U.S. where the strongest tornadoes occur most
frequent. 0Tornado All eyd6 does notstem&b&COaNE, KSfAKj ¢

and North Texas. This area has a reported concentration of fiee more tornadoes per 10,000 square milésie
to the geography This high concentration of tornados is the result of the cool dry downdraft from the Rocky
Mountains that merges with warm moist air that streams up from the Gulf of Mexico. Although tornaxb can
form anywhere, this combination provides the perfect environment for large storms that produce high magnitude
Tornados that leave devastating paths of destructoCoo ke County is | ocated in
entire county is equally suseptible to tornado damages. Due to the county wide probability of tornado every
structure has equal probability to be struck by an FO tornado or higher.

Figure 2: Ingredients for Tornado Alley

Sourcewww.wunderground.com
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3. Impact/ Extent

Tornadoes form when the right amount of shear is present in the atmosphere and causes the updraft and
downdraft of a thunderstorm to rotate. This column of rotating air is referred to as a funnel cloud. The funnel
cloud does not become tornado until it touches thground. After contact with the ground is made &rnado has
intense wind speed normally from 40 miles per hour to more than 300 miles per hour. Although a tornado is
usually on the ground for a short time the damage that it can do is severe. Until Fedry1 2007 tornadoes were
rated on the Fujita Scale (FScale). Using the wind speed and the type of damage they were giving a rating-of F
0 to F-5. The Enhance Fujita Scale was enacted in the U.8n February 1, 2007. This newersion of Dr. Ted
Fujitad 4971 classification system accounts for different degrees of damage that occur itferént types of
structures. Using this scale, extent of past tornados in Cooke County have been EF3 or less but due to geograpliic
location there is a threat of an EF4 oEF5.

Table 3: Enhanced Fujita Scale

Enhanced Fujita Scale Potential Damage
Rating | Wind Speed
EFO 65-85 mph Light - Tree branches are broken and shallemoted trees are toppled.
EF1 86-110 mph Moderate - Roof surfaces are peeled off, windows are broken, some tree trunks are snapped, anc

unanchored mobile homes or outbuilding overturned.

EF2 111-135 mph Considerable - Roof structures are damaged, mobile homes are destroyed, debris becomes airbo
(missiles are generated); large trees are snapped or uprooted.

EF3 136165 mph Severe- Roofs and walls are torn from structures, some small buildings are destroyed, non
reinforced masonry buildings are destroyed, and trees are uprooted.

i e . e o e, o s e

>200 mph Total Destruction - Strong frame houses are lifted frorfoundations, reinforced concrete structures
are damaged, automobilesized missiles become airborne, and trees are completely debarked.

SourceState of Texas: Hazard Analysis, (200C

Tornadoes that occur in areas of low development cause little to no damage; conversely, tornadoes which dro)
in heavily populated areas can caudess oflife and property. Winds of such velocity can lift even the most
solidly built structure. Mature trees can be uprooted and flung across fields or into homes or businesses. Cars
and automobiles can be lifted and projected into other structures. Smaller projectiles made of glass shards,
splintered lumber, or metal have been documented to pierce treesptas, and other property. Death can result
from any debris source at this speed. The most severe impact by a tornado would be the result of an EF4 or EF5
tornado moving through the county and hitting several communities.

4. Previous Occurrences
Cooke Caunty has45 documented tornado events recordedith NOAA between the years 196-2015, and of
thesetwo were F3tornadoes There have beer 1 reported injuries and over $5illion in damages.

The most recent F3 tornado did considerable damage east of $adio-Bulcher on May 7, 1995. This tornado left

a path eightmiles long and 880 yards wide. It heavily damaged or destroyed seven homes, and numerous
outbuildings, power lines, and trees. Although no injuries were reported the estimated property loss wasr
$600,000.
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Table 4: Cooke County Texas ReportedTornadoes 1965-2015*

Location or County Date Time Magnitude Damage
Cooke County 3/30/1968 9:21 PM F2 25K
Cooke County 4/19/1968 11:00 AM F2 25K
Cooke County 4/19/1972 8:20 PM F1 3K
Cooke County 10/28/1974 4:17 AM F2 250K
Cooke County 10/30/1974 3:15PM FO 0
Cooke County 10/30/1974 3:28 PM F2 1 injury & 250K
Cooke County 3/27/1975 11:27 PM F2 2 injuries &25K
Cooke County 5/13/1975 8:10 PM FO 0
Cooke County 4/19/1976 5:13 PM F1 0
Cooke County 9/3/1976 5:00 PM F1 0
Cooke County 10/24/1976 2:00 PM FO 0
Cooke County 10/24/1976 2:00 PM FO 0
Cooke County 3/19/1979 5:20 PM F1 3K
Cooke County 11/24/1987 5:20 PM F1 0
Cooke County 11/24/1987 5:28 PM F1 25K
Cooke County 4/15/1990 5:30 PM F1 0

Muenster 5/8/1993 8:00 PM F1 5K
Era 4/26/1994 2:20 PM FO 0
Gainesville 4/26/1994 2:30 PM F2 8 injuries & 50.0M
Gainesville 4/26/1994 3:03 PM FO 5K
Gainesville 4/26/1994 3:08 PM FO 50K
Saint Jo- Bulcher 5/7/1995 3:15PM F3 600K
Bulcher 5/7/1995 3:20PM F3 0
Lindsay 4/21/1996 8:00 PM FO 10K
Lindsay 4/21/1996 8:05 PM FO 15K
Gainesville 4/21/1996 8:20 PM FO 0
Lindsay 4/21/1996 9:25 PM FO 8K
Gainesville 11/7/1996 4:12 PM FO 0
Muenster 5/25/1997 7:36 PM F2 100K
Myra 5/25/1997 8:10 PM FO 0
Era 5/25/1997 8:39 PM F1 0
Mountain Springs 5/25/1997 8:41 PM FO 0
Gainesville 5/25/1997 9:11 PM FO 0
Lindsay 3/28/2000 6:20 PM FO 0
Era 4/11/2001 1:47 AM F1 5K

22=TCOG
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Location or County Date Time Magnitude Damage

Muenster 4/11/2001 2:34 AM F1 10K

Gainesville 4/11/2001 2:55 AM F1 20K
Callisburg 4/11/2001 3:04 AM F1 0
Callisburg 3/30/2006 7:15 PM FO 0
Lindsay 5/3/2007 5:22P M EFO 0
Muenster 3/26/2009 7:34 PM EFO 1K
Lindsay 9/8/2010 6:30 PM EFO 0

Burns City/Woodbine 5/11/2011 1:30 PM EFO 18K
Era 5/24/2011 6:34 PM EFO 0
Gainesville/Lindsay 5/09/2015 3:55 PM EFO 0

$51.5M

*Data prior tal993is not jurisdiction specific anddhation nam€ooke County includes both incorporated and unincorporated areas.
Sourcewww.ncdc.noaa.gov

The F2 tornado on April 26,1994 did a reported 50 million dollars in damage. This damage was approximately
200 yard wide and 16 miles long. The damage was extensive as a housing subdivision, an apartment compley,
and two mobile home parks were in the path. This tornado startedsipath of demolition eight miles southwest

of Gainesville; it crossed Interstate 35, and then moved northeast to Callisburg before lifting. When it was over
there was eight reported injuries, 15 mobile homes completely destroyed, over 100 homes with seslamage,

and several cars were toppled over as the vortex crossebl

Most tornado events in Cooke Countyhave a magnitude of FO to F1.Thesetornadoesare on the ground for a
short time, less than 50 yards in width and damage is mostly confined t@és and power lines. These small
tornadoescan do significant damage in a more vulnerable surrounding. The three Efnadoeson April 11,

2001 caused over $30,000 in damage. Several roofs in the Myra area received damaged as did a mobile hoine
northwest of Gainesville.

Chart 4: Tornado Facts

ﬂornado Facts: \

A May appear transparent until dust and debris are picked up

A Movement is generally Southwest to northast but can travel in any direction

A Average speed of a tornado is 30 mph, but may vary frostationary to 70mph

A Tornados are most likely to occur between 3pm and 9pm

AWaterspouts are tornadoes that form over water

AAccording to the National Weather Service, about 42 people are killed because
_tornadoes each year

Alnjury or deaths related to torna@oes most often occur when buildings collapse, people ar
\hit by flying objects or are caught trying to escape the tornado in a car
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Figure 4: Cooke County Texas Tornado Tracks (1950-2017)

R/IEEQ R/EEL R/IER2 R/IEE3 R/EEG R/EEST
SourceNationalWeather Service Fort Worth

5. Probability of Future Events

In the last 3 years Cooke Countyhad 45tornadoes,resulting in an average of 0.8onfirmed tornadoes per year.
Therefore the probability ofa tornado occurring within the @unty each yea is highly likely. Based on past
tornado events Cooke County can expect up to a F3 tornado about once per yeaarch to May is the

predominate tornado season, though again, they can occur any timéyear. The peek time fo tornados is
between 3:00 ad 9:00 pmwith 30 of the 55tornado reports falling in this time period.

Chart 5a: Cooke County Percentages of Tornado Occurrences by Month
September
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Source: www.ncdc.noaa.gov

Chart 5b: Cooke County Tornado Occurrences by Time

15 16
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Sourcewww.ncdc.noaa.gov

6. Vulnerability

Located in the central part of Texas, Cooke County is in an active part of tornado alley and has a designate(
wind speed rating of a Zone IV. Zone |V is associated with 250 mph wdnspeeds. Historically the average
tornado moves from southwest to northeast, but tornadoes have been known to move in any direction.
Consequently, vulnerability of humans and property is difficult to evaluate since tornadoes form at different
strengths, h random locations, and create relatively narrow paths of destructiorAlthough tornadoes strike at
random, making all building vulnerable, three types of structures are more likely to suffer damage:

Manufactured homes(Cooke County is home to over 3,00@Qinits)

Homes on crawlspaces (more susceptible to lift)

Building with large spans, such as shopping mall, gymnasiums, and factories
Small barns and outbuildings

= =4 =4 =4

Figure 6a: Wind speed rating Zones.

Wind Zones in the United States

WIND ZONES IN THE UNITED STATES*

WIND ZONES
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Source: www.ncdc.noaa.gov

Structures within the directpath of a tornado vorte are often reduced to rubble However structures adjacent to
the tornadods path are often severely damaged by [hi
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Education about and preparedness for this threat is a perpetual process, and most county residents are aware that
they live in tornado alley and take appropriate precautianduring tornado warnings. Advances in meteorology

and the use of Doppler radar allow efficient prediction of tornado formation before they occur. A network of
storm watchers attempt to identify funnel clouds and report to various networks to alert thepudation. Even
though these advances have significantly improved the available response time, tornadoes can still occur

unexpectedly and without warning.

The use of better building techniques and the availability of affordable home storm shelters haegpéd to
mitigate losses in Cooke County. The growing popularity of mobile/manufactured homes and structures without
basements contraindicate any advances. The rapid urbanization of rural areas also intensifies the probability ¢f

being affected by a torado.

Figure 6b: Most Vulnerable Areas 8 Cooke County Manufactured Home Areas

Cooke County
Texas
High Density of Manufactured Homes
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7. Secondary Hazards

Secondary hazards can include fire, power outages, communications disruption, arallure of municipal
services. Peripheral damagessuch as floodingcan occur caused by the accompanygnthunder/rain storm
activity. Downed power lineand debriscan causecommunications andtransportation problems. The resulting
Obuilding rushé foll owing a major event can | ead

8. Overall Summary of Vulnerability and Impacts

Located i n 0Tor nsaithp mofeltornadpes eachlyeak ensveliage, than any other stBtween
the years 1991 and 2010 Texas averaged 156 tornados per year, the majorityming between March and June
in the afternoon hours. Atornado can generate winds exceeding 300 mphaking all critical facilities and
structures vulnerable. The width of a tornado is generally less than ane half-mile, but path length can vary
from a few hundred yards to dozens of miles. Therefore the impact of human life and property can be sutbisl.
In the last 53years Cooke County has experienced tornadoetvarious intensities, with ninetornadoes rated as
an F2, andfour rated as F3on the Fajita scale

Statewide between 1950 and 1995 nearly $2 billion daiain tornado damages, oveir,500 injuries, and 478
deaths were caused biprnadoes This calculatedo about $4 per peson per year in tornado damagesnd a risk
of onein 66,712 of an injury, andonein 1,054,267 of sustaining a fatal injuryrom a tornadoin any given year.

Table 8: Summary

Community POISIE SRYEY) @) Probability of Future Events Risk
Impact
Callisburg Substantial Highly Likely High
Callisburg ISD Substantial Highly Likely High
(Uniri(;?gsr;‘;znzeas) Substantial Highly Likely High
Era ISD Substantial Highly Likely High
Gainesville Substantial Highly Likely High
Gainesville ISD Substantial Highly Likely High
Lindsay Substantial Highly Likely High
Lindsay ISD Substantial Highly Likely High
Muenster Substantial Highly Likely High
Muenster ISD Substantial Highly Likely High
North Central TX College Substantial Highly Likely High
Oak Ridge Substantial Highly Likely High
Sivel | BB Be Substantial Highly Likely High
Valley View Substantial Highly Likely High
Valley View ISD Substantial Highly Likely High
Walnut Bend ISD Substantial Highly Likely High

22=TCOG
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HAZARD PROFILE WORKSHEET

HAZARD: Tornado

POTENTIAL SEVERITY OF IMPACT:

Substantial 1 Multiple deaths
1 Complete shutdown of facilities for 30 days or more.
X 1 More than 50percent of property destroyed or with major damage.
Major 1 Injuries and/or ilinesses result in permanent disability.
1 Complete shutdown of critical facilities for at least 2 weeks.
1 More than 25 percent of property destroyed or with major damage.
Minor 91 Injuries and/or ilinesses do not result in permanent disability.
1 Complete shutdown of critical facilities for more than 1 week.
1 More than 10 percent of property destroyed or with major damage.
Limited 1 Injuries and/or ilinesses are treatable with firsaid.
1 Minor quality of life lost.
1 Shutdown of critical facilities and services for 24 hours or less.
9 Less than 10 percent of property destroyed or with major damage.
FREQUENCY OF OCCURRENCE: SEASONAL PATTERN:
X Highly likely: Event probable in next year.
¢ Likely: Event probable in next 3 years. Most common in Spring but can occur at any time.
¢ Occasional: Event possible in next 5 years.
¢ Unlikely: Event possible in next 10 years.

SOURCE DOCUMENTS :
NOAA, Local Media, Texas Hazard Mitigation Plan, and local newspaper articles

DATA LIMITATIONS
Limitations in quantifying long term economic losses

PROBABLE DURATION & WARNING TIME
Duration is less than six hours and a warning time of less than 6 hours

CASCADING POTENTIAL:
Power and @mmunication failures, destroyed infrastructure, gas leaks from damaged lines, and displace
homeowners

EXISTING WARNING SYSTEMS:
Local weather forecasts broadcasted via the medgocial, TV, Radio, etc.) internet weatter sites,National
Weather Service trained Storm Spottergnd storm warning sirens

PROGRESS SINCE EXISTING PLAN DEVELOPMENT:
Emergency phone alerting is available for entire counbn landline and mobile phones
$1.8 million in HMGP funding to assist inthe installation of over 400 residential safe rooms
Additional storm warning sirens and upgrades to existing
Expanded use of social media for all types of hazard information
Increase in number of CERT volunteers trained and ready for emergency response
Increased number of NWS trained Storm Spotters
Additional mutual aid agreements and resources
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Source: TCOG Emergency Planning

HAZARD PROFILE: Section Two 0 Wind & Thunderstorm (Including Lightning)

1. Description

Thunderstorms disrupt more lives than any other form of weather
Produced by a cumulonimbus cloud, a thunderstorm is an atmospheri
disturbance with lightning and thunder. Lightning is generated by the| There are approximately 2000
buildup of charged ions in a thundercloud. When that buildup interactq thunderstorms are in  progress
with the bestconducting object or surface on the ground, the result is :g::;t 02 el Gl ey e
discharge of a lightning bolt. Lightning is a major theat during a :

thunderstorm. Each year in the U.S. 75 to 100 people are hit and killed by

lightning. A bolt of lightning can reach temperatures of over 50,00fegrees F.

Thunderstorm Facts

Thunder is the sound of the shock wave produced by the rapid heating and coolinglt# air near the lightning
bolt. The typical thunderstorm is 15 miles in diameter and lasts an average of 30 minutes and may also b2
accompanied by high winds, rain, and hail. A thunderstorm is considered severe if it produces hail at least ¥
inch in diameter, or high damaging winds 58mph or greater. The high winds may be in the form of straiihe
winds or a microburst. While thunderstorms are capable of producing tornadoes, hail, and rain causing floods,
this Hazard Mitigation plan profiles these eents as separate natural hazards.

The National Weather Service distinguishes between straigine winds and tornadoes when surveying storm
damages. Straightine wind damage will push debris in the same direction the wind is blowing while a tornado
will scatter the debris in a variety of different directions. The general public often believes a tornado has occurre
when it is really straightline winds. Straightline winds can be as powerful as a tornado and vice versa.
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Figure 1: Life Cycle of a Thunderstorm

——

Height Height

40,000 ft.

30,000t x

20,000 ft.

Cumulus Stage Mature Stage Dissipating Stage

The Cumulus Stage is thei i The Mature Stage is the strongeszi The cool downdrafts and
developing stage of thei : and most dangerous stage of thé precipitation eventually weaken
thunderstorm. At this stage storm. This stage has updrafté the storm. These downdrafts hit
the storm only consists of: ;| but also has cool downdrafts that§ the ground spread out and stop
warm updrafts or upward contain precipitation. The clouds: i the influx of warm air feeding
moving air currents caused: : often have a considerable deptk : the storm.

by convection. The updrafts of 40,000 to 60,000 feet. Hail,
can reach heights of around : damaging winds or tornadoes,
20,000 feet and form and flooding may occur.
Cumulus Clouds.

Source: The National Weather Service

2. Location
There is no place in the U.S immune from thunderstorms and that is true for the entire Cooke County area which,
according to the Oklahoma Climatological Survey, averages 30 thunderstom days a year.
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Chart 2: Location of Fatal Lightning Strikes in the US
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3. Impact/ Extent

A worst case scenario involving thunderstorms would be a solid or redeveloping line of severe thunderstorms
that moves through the entire county. These storms can result in heavy rains causing wide spread flooding ani
road closures. Large economic los®tagriculture and/or major damage to buildings and other property can
result if such storms are accompanied by hail and high winds. High winds and lightning associated with such
storms can also down trees and highline poles and result in power outagesatd of affecting large areas of the
county.

Extreme winds can cause several kinds of damage to a building. Figure 3 below shows how extreme winds affei:t
a building and helps explain why these winds cause buildings to fail. Wind speeds, even in theseeme wind
events, rapidly increase and decrease. An obstruction such as a house in the path of the wind causes the windto
change direction. This change in wind direction increases pressure on parts of the house. The combination cf
increased pressuresna fluctuating wind speeds creates stress on the house that frequently causes connectioris
between building components to fail. For example, the roof or siding can be pulled off or the windows can be
pushed in.

Figure 3: Windstorm Effects on Structures

INTERNAL PRESSURE ADDS TO ROOF UPLIFT. INTERNAL PRESSURE ADDS TO WALL SUCTION.

¥ view
l=d
1L
K3
WIND PRESSURE ON ROOF. WIND PRESSURE ON WALLS,

Source: The National Weather Service
Buildings that fail under the effects of extreme winds often appear to have exploded, giving rise to the

misconception that the damage is caused by unequal wind pressures inside and outside the building. This
misconception has led to the myth that during an extreme wind event, the windows and doors in a building
should be opened to equalize the pressure. In fact, opening a window or door allows wind to enter a building
and increases the risk of building failure.
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Damage can also be caused by flying debris (referred to as windborne missiles). If wind speeds are high enouch,
missiles can be thrown at a building with enough force to penetrate windows, walls, or the roof. For example, an
object such as weighling 15pouids, wieo cadied $yt alshph wind, can have a horizontal
speed of 100 mph and enough force to penetrate most common building materials used in houses today. Even a
reinforced masonry wall will be penetrated unless it has been designed a&odstructed to resist debris impact
during extreme winds. Because missiles can severely damage and even penetrate walls and roofs, they threajen
not only buildings but the occupants as well.

With thunderstorms also comes lightning. Each second there ab@ to 100 cloudto-ground lightning strikes
across the U.S. These strikes can kill humans and animals, disrupt utilities, and start wildfires.

4. Previous Occurrences

Since 1966&he National Climatic Data Center (NCDC) recorded303thunderstorm and high wind eventsand 6
lighting events in Cooke County. Due to the rural nature of the county, most reports sifjnificant thunderstorm
damageare from cities and towns.

Table 4: Cooke County Thunderstorms 19662016

Location or County * Date Type Wind Speeds* Property Damages
Cooke County 4/10/1966 Thunderstorm Wind 70 knots 0
Cooke County 6/15/1968 Thunderstorm Wind 60 knots 0
Cooke County 6/14/1969 Thunderstorm Wind 0 knots 0
Cooke County 6/23/1969 Thunderstorm Wind 0 knots 0
Cooke County 6/11/1970 Thunderstorm Wind 0 knots 0
Cooke County 4/13/1972 Thunderstorm Wind 0 knots 0
Cooke County 8/22/1975 Thunderstorm Wind 0 knots 0
Cooke County 5/30/1976 Thunderstorm Wind 61 knots 0
Cooke County 3/19/1979 Thunderstorm Wind 0 knots 0
Cooke County 7/10/1979 Thunderstorm Wind 0 knots 0
Cooke County 7/10/1979 Thunderstorm Wind 0 knots 0
Cooke County 8/22/1979 Thunderstorm Wind 0 knots 0
Cooke County 3/17/1981 Thunderstorm Wind 0 knots 0
Cooke County 5/1/1981 Thunderstorm Wind 0 knots 0
Cooke County 5/23/1981 Thunderstorm Wind 54 knots 0
Cooke County 5/28/1982 Thunderstorm Wind 0 knots 0
Cooke County 5/28/1982 Thunderstorm Wind 0 knots 0
Cooke County 6/5/1983 Thunderstorm Wind 52 knots 0
Cooke County 6/27/1983 Thunderstorm Wind 61 knots 0
Cooke County 6/27/1983 Thunderstorm Wind 0 knots 0
Cooke County 8/13/1983 Thunderstorm Wind 0 knots 0
Cooke County 4/20/1984 Thunderstorm Wind 0 knots 0
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http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~153822
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http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~154490
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~153822
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~154490
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~153822
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~154490

Location or County * Date Type Wind Speeds* Property Damages
Cooke County 5/27/1984 Thunderstorm Wind 52 knots 0
Cooke County 5/13/1985 Thunderstorm Wind 56 knots 0
Cooke County 2/14/1987 Thunderstorm Wind 0 knots 0
Cooke County 3/23/1987 Thunderstorm Wind 0 knots 0
Cooke County 712/1987 Thunderstorm Wind 0 knots 0
Cooke County 9/17/1988 Thunderstorm Wind 0 knots 0
Cooke County 4/10/1990 Thunderstorm Wind 52 knots 0
Cooke County 5/29/1990 Thunderstorm Wind 0 knots 0
Cooke County 5/2/1991 Thunderstorm Wind 0 knots 0
Cooke County 6/2/1991 Thunderstorm Wind 0 knots 0
Cooke County 6/5/1991 Thunderstorm Wind 0 knots 0
Cooke County 9/24/1991 Thunderstorm Wind 0 knots 0
Cooke County 9/24/1991 Thunderstorm Wind 0 knots 0
Cooke County 6/6/1992 Thunderstorm Wind 0 knots 0
Cooke County 9/2/1992 Thunderstorm Wind 53 knots 0
Cooke County 9/20/1992 Thunderstorm Wind 56 knots 0

Muenster 5/8/1993 Thunderstorm Wind 0 knots 50K
Gainesville 5/9/1993 Thunderstorm Wind 0 knots 5K
Gainesville 10/8/1993 Thunderstorm Wind 0 knots 5K
Gainesville 7/8/1994 Thunderstorm Wind 61 knots 0

Lake Ray Roberts 8/7/1994 Thunderstorm Wind 52 knots 0
Gainesville 3/13/1995 Thunderstorm Wind 0 knots 25K
Valley View 4/19/1995 Thunderstorm Wind 52 knots 0
Gainesville 4/19/1995 Thunderstorm Wind 0 knots 2K
Gainesville 7/4/1995 Thunderstorm Wind 0 knots 0
Lindsay 7/4/1995 Thunderstorm Wind 0 knots 2K
Era 7/4/1995 Thunderstorm Wind 1 knots 0
Lindsay 4/21/1996 Thunderstorm Wind 0 knots 0
Lindsay 4/21/1996 Thunderstorm Wind 63 knots 0
Gainesville 4/21/1996 Thunderstorm Wind 0 knots 55K
Gainesville 4/21/1996 Thunderstorm Wind 0 knots 15K
Lindsay 4/22/1996 Thunderstorm Wind 52 knots 0
Valley View 5/6/1996 Thunderstorm Wind 0 knots 0
Gainesville 8/11/1996 Thunderstorm Wind 52 knots 0
Gainesville 8/11/1996 Thunderstorm Wind 57 knots 0

22=TCOG

Cooke County, Texas Multi -Jurisdictional Hazard Mitigation Plan

Page43


http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~153822
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http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~153822
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http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~154490
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~236753
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~236755
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~236758
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~236771
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~236778
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~236782
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~236783
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~236784
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~236794
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~236799
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~236800
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~275500
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~275502
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~275524
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~275532
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~275570
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~275709
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~277091
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~277092

Location or County * Date Type Wind Speeds* Property Damages
Gainesville 4/22/1997 Thunderstorm Wind 0 knots 5K
Woodbine 4/22/1997 Thunderstorm Wind 61 knots 10K

Era 5/25/1997 Thunderstorm Wind 61 knots 0
Valley View 5/25/1997 Thunderstorm Wind 78 knots 0
Valley View 6/22/1997 Thunderstorm Wind 0 knots 0
Gainesville 6/22/1997 Thunderstorm Wind 0 knots 0

Muenster 3/19/1998 Thunderstorm Wind 0 knots 2K
Dexter 3/19/1998 Thunderstorm Wind 0 knots 0
Gainesville 6/4/1998 Thunderstorm Wind 0 knots 2K
Gainesville 6/4/1998 Thunderstorm Wind 52 knots 0
Muenster 6/9/1998 Thunderstorm Wind 0 knots OK
Gainesville 6/18/1998 Thunderstorm Wind 61 knots 0
Valley View 9/8/1998 Thunderstorm Wind 0 knots 2K
Myra 11/9/1998 Thunderstorm Wind 0 knots 5K
Valley View 11/9/1998 Thunderstorm Wind 50 knots 0
Gainesville 6/10/1999 Thunderstorm Wind 0 knots 5K
Gainesville 2/22/2000 Thunderstorm Wind 0 knots 2K
Gainesville 2/9/2001 Thunderstorm Wind 52 knots 25K
Gainesville 2/9/2001 Thunderstorm Wind 75 knots 50K
Valley View 2/9/2001 Thunderstorm Wind 60 knots 5K
Muenster 2/24/2001 Thunderstorm Wind 52 knots 0
Rosston 2/24/2001 Thunderstorm Wind 0 knots 10K
Muenster 2/24/2001 Thunderstorm Wind 52 knots 0
Callisburg 2/24/2001 Thunderstorm Wind 0 knots 40K
Gainesville 4/11/2001 Thunderstorm Wind 52 knots 0
Myra 4/22/2001 Thunderstorm Wind 61 knots 0
Gainesville 5/24/2001 Thunderstorm Wind 57 knots 0
Gainesville 5/24/2001 Thunderstorm Wind 0 knots 25K
Gainesville 5/31/2001 Thunderstorm Wind 52 knots 0
Muenster 6/14/2001 Thunderstorm Wind 57 knots 0
Muenster 6/14/2001 Thunderstorm Wind 61 knots 0
Valley View 10/12/2001 Thunderstorm Wind 58 knots 0
Muenster 4/13/2002 Thunderstorm Wind 52 knots 0
Muenster 6/4/2002 Thunderstorm Wind 52 knots 2K
Mountain Springs 8/25/2002 Thunderstorm Wind 57 knots 3K
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http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~304801
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~304806
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~305417
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~305421
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~306625
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~306626
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~342317
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~342318
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~343046
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~343063
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~343277
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~343402
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~343895
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~344295
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~344299
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~375723
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~375723
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~375723
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~375723
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~442916
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~443011
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~443010
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~443014
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~443022
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~443352
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~443516
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~444068
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~444069
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~444367
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~444558
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~444560
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~445382
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~477763
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~478883
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~479731

Location or County * Date Type Wind Speeds* Property Damages
Muenster 8/27/2002 Thunderstorm Wind 52 knots 2K
Gainesville 8/27/2002 Thunderstorm Wind 52 knots 2K
Gainesville 8/27/2002 Thunderstorm Wind 52 knots 3K
Gainesville 4/5/2003 Thunderstorm Wind 52 knots 0
Gainesville 6/10/2003 Thunderstorm Wind 52 knots 0
Gainesville 8/24/2003 Thunderstorm Wind 50 knots 0
Callisburg 8/24/2003 Thunderstorm Wind 50 knots 0
Gainesville 3/4/2004 Thunderstorm Wind 52 knots 25K
Gainesville 4/23/2004 Thunderstorm Wind 52 knots 5K
Gainesville 4/30/2004 Thunderstorm Wind 50 knots 5K
Gainesville 6/1/2004 Thunderstorm Wind 61 knots 5K
Muenster 6/2/2004 Thunderstorm Wind 52 knots 5K
Gainesville 7/3/2004 Thunderstorm Wind 57 knots 0
Gainesville 9/14/2004 Thunderstorm Wind 61 knots 25K
Hood 6/13/2005 Thunderstorm Wind 56 knots 5K
Lindsay 6/13/2005 Thunderstorm Wind 50 knots 0
Cooke County 6/17/2005 High Wind 50 knots 3K
Era 4/28/2006 Thunderstorm Wind 78 knots 300K
Gainesville 4/28/2006 Thunderstorm Wind 57 knots 0
Gainesville 5/2/2006 Thunderstorm Wind 50 knots 0
Lindsay 11/5/2006 Thunderstorm Wind 65 knots OK
Cooke County 2/24/2007 High Wind 50 knots 225K
Gainesville 5/7/2007 Thunderstorm Wind 50 knots 3K
Gainesville 5/30/2007 Thunderstorm Wind 50 knots 3K
Gainesville 6/20/2007 Thunderstorm Wind 52 knots 0K
Cooke County 3/25/2008 Strong Wind 30 knots 5K
Muenster 2/10/2009 Thunderstorm Wind 60 knots 0
Callisburg 5/6/2009 Thunderstorm Wind 56 knots 2K
Burns City 5/26/2009 Thunderstorm Wind 52 knots 5K
Muenster 7/1/2009 Thunderstorm Wind 65 knots 3K
Callisburg 8/5/2009 Thunderstorm Wind 52 knots 2K
Gainesville 8/5/2009 Thunderstorm Wind 50 knots 5K
Gainesville 8/5/2009 Thunderstorm Wind 54 knots 3K
Windsor 4/23/2011 Thunderstorm Wind 52 knots 5K
Rosston 5/11/2011 Thunderstorm Wind 56 knots 0
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http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~479767
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~479770
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~479772
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~517319
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~518782
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~519486
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~519488
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~556083
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~556623
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~556741
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~557300
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~557439
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~558414
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~558902
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~597654
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~597662
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~597727
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~636415
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~636416
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~636641
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~645403
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~650677
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~661674
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~661823
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~663916
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~698276

Location or County * Date Type Wind Speeds* Property Damages
Burns City 5/11/2011 Thunderstorm Wind 65 knots 15K
Burns City 5/11/2011 Thunderstorm Wind 65 knots 2K
Gainesville 5/11/2011 Thunderstorm Wind 56 knots 8K
Gainesville 5/20/2011 Thunderstorm Wind 52 knots 0
Gainesville 5/22/2011 Thunderstorm Wind 64 knots 40K

Era 5/24/2011 Thunderstorm Wind 61 knots 5K
Valley View 5/24/2011 Thunderstorm Wind 70 knots 7K
Mossville 6/18/2011 Thunderstorm Wind 52 knots 0

Muenster 6/18/2011 Thunderstorm Wind 70 knots 12M
Lindsay 6/18/2011 Thunderstorm Wind 65 knots 20K
Gainesville 6/18/2011 Thunderstorm Wind 61 Knots 5K
Gainesville 6/18/2011 Thunderstorm Wind 61 knots 8K
Gainesville 6/18/2011 Thunderstorm Wind 61 knots 50K
Windsor 6/18/2011 Thunderstorm Wind 61 knots 20K
Valley View 6/20/2011 Thunderstorm Wind 52 knots 5K
Gainesville 4/9/2012 Thunderstorm Wind 39 knots 1K
Sivell ds 5/4/2012 Thunderstorm Wind 61 knots 7K
Lindsay 5/4/2012 Thunderstorm Wind 55 knots 4K
Gainesville 5/4/2012 Thunderstorm Wind 52 knots 6K
Burns City 5/4/2012 Thunderstorm Wind 56 knots 5K
Valley View 5/4/2012 Thunderstorm Wind 52 knots 4K
Valley View 5/30/2012 Thunderstorm Wind 56 knots 40K
Gainesville 5/30/2012 Thunderstorm Wind 35 knots 7K
Hope 6/11/2012 Thunderstorm Wind 52 knots 0
Windsor 8/12/2012 Thunderstorm Wind 52 knots 1K
Valley View 8/12/2012 Thunderstorm Wind 52 knots 25K
Rosston 8/18/2012 Thunderstorm Wind 52 knots 0
Gainesville 6/9/2014 Thunderstorm Wind 52 knots 8K
Woodbine 6/9/2014 Thunderstorm Wind 52 knots 3K
Myra 7/30/2014 Thunderstorm Wind 50 knots 20K
Lindsay 8/8/2014 Thunderstorm Wind 61 knots 5K
Gainesville 8/8/2014 Thunderstorm Wind 56 knots 1K
Gainesville 8/9/2014 Thunderstorm Wind 51 knots 2K
Muenster 10/12/2014 Thunderstorm Wind 52 knots 5K
Muenster 10/12/2014 Thunderstorm Wind 56 knots 5K
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Location or County * Date Type Wind Speeds* Property Damages
Callisburg 5/7/2015 Thunderstorm Wind 43 knots 5K
Gainesville 11/17/2015 Thunderstorm Wind 57 knots 2K
Gainesville 11/17/2015 Thunderstorm Wind 50 knots 20K

Hope 3/7/2016 Thunderstorm Wind 50 knots 5K
Woodbine 3/7/12016 Thunderstorm Wind 52 knots 5K
Woodbine 3/7/12016 Thunderstorm Wind 52 knots 1K
Callisburg 3/7/2016 Thunderstorm Wind 56 knots 5K

Valley View 4/19/2016 Thunderstorm Wind 55 knots 80K
Mountain Springs 4/19/2016 Thunderstorm Wind 52 knots 0
Valley View 4/19/2016 Thunderstorm Wind 52 knots 5K
Woodbine 4/26/2016 Thunderstorm Wind 52 knots 10K
2437 M

*Data prior to 1993 is not jurisdiction specific and the location name Cooke County includes both incorporatedteddredscorpor
**1 knot = 1.15 miles per hour
Sourcewww.ncdc.noaa.gov

Table 4b: Lightning 2004-2013

Location Date Type Damages
Valley View 9/14/20014 Lightning 30K 8 2 structure fires
Gainesville 7/14/2005 Lightning 00 Grass fire

Muenster 10/1/2005 Lightning ?0 Two oil tanks struck causing fires
Gainesville 1/25/2012 Lightning 2K - Qil field struck causing fire
Gainesville 5/21/2013 Lightning 200K 8 Lightning struck oil field igniting a tank battery
Woodbine 6/6/2013 Lightning 50K 8 4 structures structure fire

282K +

Sourcewww.ncdc.noaa.gov

5. Probability of Future Events

Cooke County experienced over 30@trong storm and/or wind events over tke past 50yearsfor an average of 6
storms per year. In just the pash years there have beeh3 events with wind at least61 knots or 70 miles per
hours. Cooke County is highly likely to see at leastvo strong thunderstorm each year.

6. Vulnerability

Vulnerability is difficult to evaluate since thunderstorms can occur at different levels of strength, in random
locations, and create relatively narrow paths of destruction. Due to the randomness of this event, the entire
population of the County remains vulnerable to possible injury and/oproperty loss from lightning and strong
winds associated with thunderstorms.
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Cooke Countyds susceptibility t o aesdordinhtodhie Beaas Departments
of Housing and community Affairsthere are ovei3000manufactured homes in the county These homes provide
shelter for an esti mat ed Althbugllrdanudatturad hoenesam® most vylriermblefoo
strong wind, all structures are vulnerable to lightning. Lightning can strike ten miles out from tihain column,
enabling injurious lightning strikes to people to occur under a clear sky ahead of the storm, as they tend to wai
to seek shelter until the last minute.

7. Secondary Hazards

Secondary hazard can includepower failures transportation acctdents and wildfires. Thunderstorms in the
summer often produce numerous lightning strikes with little precipitation setting the stage for a wildfire
scenario. Hail, flooding, and tornadoes, although associated with thunderstorms, are profiled as separate
events with their own secondary hazards.

Figure 7: A shale oil disposal facility in Cooke County caught fire following a lightning strike

SourceGainesville Daily Record

8. Overall Summary of Vulnerability and Impacts

StatewideTexas has a significant exposure to thunderstorms. In addition to high damaging winds and lightning,
thunderstorms are capable of producing tornadoes, hail, and rain causing floods. This plan profiles high winds
and lightning with thunderstorms. Damagesimilar to that caused by tornadoes can result from high winds such
as straightline and microburst winds associated with thunderstorms. Within the County, inferior construction,
mobile homes and crop land are most vulnerable to high winds. Overall, fining is the most constant and
widespread threat to people and property during the thunderstorm season.
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Table 8: Summary

Community PRI SEVEL) ) Probability of Future Events Risk
Impact
Callisburg Major Highly Likely High
Callisburg ISD Major Highly Likely High
(Uniri%‘zgsr;c;‘;“xeas) Major Highly Likely High
Era ISD Major Highly Likely High
Gainesville Major Highly Likely High
Gainesville ISD Major Highly Likely High
Lindsay Major Highly Likely High
Lindsay ISD Major Highly Likely High
Muenster Major Highly Likely High
Muenster ISD Major Highly Likely High
North Central TX College Major Highly Likely High
Oak Ridge Major Highly Likely High
Sivel | BB Be Major Highly Likely High
Valley View Major Highly Likely High
Valley View ISD Major Highly Likely High
Walnut Bend ISD Major Highly Likely High

Chart 8: Lightning Facts in the US

p

N

Lightning Facts

When 28%

early evening hours

Sourcewww.weather.gov
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A One death @curs for every 345,000 flashes

A} If you can hear thunder you are in danger T h u n d e r

A 100 lightning strikes happen worldwide evergecond

A} The average lightning flash could light a 100 watt bulb for 3 months. Roa rs

A Lightning can reach temperatures five times hotter than the sun ’

A The odds of becoming a lightning victim in your lifetime is 1 in 3,000

A Lightning is not confined to thunderstorms,it can be associated with volcanic G 0 ' n d OO I"S !
eruptions, forest fires, nuclear detonations, snowstorms, and large hurricanes T

A Lightning often strikes outside the area of heavy rain and may strike as far as 10 mil STOP all activities.

a fr_om clny rainfall X X . . Seek shelter in a substantial building

A Fires started by lightning peak irthe summer month and in the late afternoon and or hard-topped vehicle.

Wait 30 minutes after storm to
Yy resume activities. 1.;@',.(’
(\ www.lightningsafety.noaa.gov 'i@E
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HAZARD PROFILE WORKSHEET

HAZARD: Wind & Thunderstorms

POTENTIAL SEVERITY OF IMPACT:

Substantial Multiple deaths
Complete shutdown of facilities for 30 days or more.

More than 50 percent of property destroyed or with major damage.

Major Injuries and/or illnesses result in permanent disability.
Complete shutdown of critical facilities for at least 2 weeks.

X More than 25percent of property destroyed or with major damage.

Minor Injuries and/or ilinesses do not result in permanent disability.
Complete shutdown of critical facilities for more than 1 week.

More than 10 percent of property destroyed or with major damage.

Limited Injuries and/or ilinesses are treatable with first aid.
Minor quality of life lost.
Shutdown of critical facilities and services for 24 hours or less.

Less than 10 percent of property destroyed or with major damage.

= =8 =4 = =8 -8 A -8 -8 a8 s

FREQUENCY OF OCCURRENCE: SEASONAL PATTERN:

Highly likely: Event probable in next year.
Likely: Event probable in next 3 years. Thunderstorms occur all year
Occasional: Event possible in next 5 years.
Unlikely: Event possible in next 10 years.

O 00 X

SOURCE DOCUMENTS:
NOAA, Weather Underground,Local Media, Texas Hazard Mitigation Plan, and local newspaper articles

DATA LIMITATIONS
Limitations in quantifying long term economic losses
Damage in rural areas often goes unreported

PROBABLE DURATION & WARNING TIME
Cold fronts can stall causing severe weather to threaten the area for several days.

CASCADING POTENTIAL.:
Heavy downpours of rain from extended duration may cause flash flooding
Lightning can causestructure fires and wildfires
Can produce downbursts, large hhand violent tornadoes

EXISTING WARNING SYSTEMS:
Local weather forecasts broadcasted via the medsncial media,internet weather sitesyeather radios,
reverse 91Jand storm warning sirens

SINCE EXISTING PLAN DEVELOPMENT:
Emergency phone alerting iswvailable for entire count on landline and mobile phones
$1.8 million in HMGP funding to assist in the installation of over 400 residential safe rooms
Additional storm warning sirens and upgrades to existing
Expanded use of social media for all types ofalzard information
Increase in number of CERT volunteers trained and ready for emergency response
Increased number of NWS trained Storm Spotters
Additional mutual aid agreements and resources
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HAZARD PROFILE: Section Three - Hailstorm

1. Description
Duet o

T eapidly<langing climate, large scaldailstormsare especially prevalent. Hail is formed by actions

of wind and rain at freezing temperatures which cause water particles to become frozen and condense int)
particles ranging from very small to gapefruit size. Hailstones may be spherical, conical or irregular in shape.
The size and shape of hailstones is determined by the strength of wind within the storm cell. Each lifting, falling,
recoating cycle produces a larger hailstone until finally ghweight of the stone causes it to fall to earth.

Hail is associated with severe thunderstorms. Powerful updrafts produce cumulonimbus clouds that tower ten:s
of thousands of feet above the ground. Air temperature in the upper levels of these clouds mas0¥- or below.
Hailstones grow as ice pellets, are lifted by updrafts, and collect super cooled water droplets. As they grow,
hailstones become heavier and begin to fall. Sometimes, they are caught by successively stronger updrafts and
are circulated thraigh the cloud again and again; growing larger each time the cycle is repeated. Eventually, the
updrafts can no longer support the weight of the hailstones. As hailstones fall to the ground they produce a hai
streak that may be more than a mile wide andfaw miles long. A single thunderstorm can produce several hail

streaks

Note that although

hai

S

associ

ated

wi t h

t hunder s

diameter as a separate natural hazard event. Based on previous o@nces, when hail gets this large, it can be
damaging to cars, roofs, windowsgrops,and people.

Figure 1: Hail Formation and Facts
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2. Location
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Hail Facts

# Thelargest hailstone on record weighed in at over 1.6
lbs.

# Large hailstones can fall at speeds of over 100 mph.

# Hail causes nearly 51 billionin damage to property and

CIOfS evVery year.
# Hail can contain foreign matter such as nuts, twigs,

!ma:fs, efc.

N

4

Cooke County experienced8 documented reports of hail 2.5 inches in diaster or largerin the past 10 years
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throughout the county therefore establishing that all parts @ooke County are equally vulnerable to hailstorms.
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Figure 2: Location of Hail Events .75 inches in diameter or larger 19552016
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3. Impact/ Extent

The severityof damage caused by haitorms depends on the hailstone sizes (average and maximum), number of
hailstones per unit area, and associated winds. Storms that produce high winds in addition to hail are mos
damaging and can result in numerous broken windows and damaged siding.

Hail storms can cause extensive property damage affecting both urban and rural landscapes. Fortunately, most
hailstorms produce marblesize or smaller hailstones. These can cause damage to crops, but they normally d¢
not damage buildings or automobiles. Largdnailstones can destroy crops, livestock, and wildlife and can cause
extensive damage to buildings, including roofs, windows, and outside walls. Vehicles can be total losses. When
hail breaks windows, water damage from accompanying rains can also be sigmifit. A major hailstorm can
easily cause damage running into the millions of dollars. Nationwide hail is responsible for over $1 billion in
property and crop damages per yeatr.

The Hailstorm Intensity Scale is representativef the damage from hail storms this community has experienced
in the past and will likely experience in the future. This scale allows planners to gauge past damage and mitigat=
for future expected damage.

All of Cooke County hasbeen and will continue b havethe potentialof bei ng affected by
(H10). Hailstorms can cause thousands of dollars of crop and roof damages within minutes. A square mile
hailstorm could do roof damages in the millions Because of the high structural densithe City of Gainesville
would be most affected by a historm looking at it from a structural perspective. The west half of the county
could see the greatest lontgrm effects due to the high farm density. Pea size hail that would normally cause
very little to no damage could destroy wheat and corn crops the early growth stages This could result in
producers having to purchase cattle feed from out of the area at a higher cost.

Table 3: Hailstorm Intensity Scale

Size | Intensity Category Sizg CIEIEET ) DS Extent of Damage
inches) Term

HO Hard Hail Up to 0.33 Pea No damage

H1 Potentially Damaging 0.33-0.60 Marble Slight damage to plants and crops

H2 Potentially Damaging 0.60-0.80 Dime Significant damage to plants and crops

H3 Severe 0.8081.20 Nickel Severe damage to plants, crops, roofs, class, etc.

H4 Severe 1.201.6 Quarter Widespread glass and auto damage

H5 Destructive 1.6062.0 Half Dollar Widespread destruction of glasand roofs

H6 Destructive 200624 Ping Pong Aircraft bodywork dented and brick walls pitted

H7 Very Destructive 24063.0 Golf Ball Severe roof damage and risk of serious injuries

H8 Very Destructive 3.083.5 Hen Egg Severe damage to all structures

H9 Super Hailstorms 3.584.0 Tennis Ball Extensive structural damage could cause fatal injuries
H10 Super Hailstorms 4.0+ Baseball Extensive structural damage could cause fatal injuries

Source: www.noaa.gov
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4. Previous Occurrences

Between 1986 and 2016 thational Climatic Data Center documented a total 0P4 largehail eventsin Cooke

County that produced stones at least 1.5 inches in diamete@n April 5, 2003, a strong thunderstorm moved
across North Texas leaving a 192 mile path with approximate§885 million in damages. Approximately $4

million of the damages werdrom large hail impacts to 1,000s of cars and homes iand around the City of
Gainesville.

Table 4: Cooke County Hail Events 1.5 Inches or Larger (1986-2016)

Location or County * Date Size Damages
Cooke 5/3/1987 3.00 in.
Cooke 5/16/1989 1.75in.
Cooke 5/16/1989 2.75in.
Cooke 4/5/1990 1.751n.
Cooke 4/5/1990 1.751n.
Cooke 4/5/1990 1.75in.
Cooke 4/15/1990 2.75in.
Cooke 3/22/1991 1.75in.
Cooke 3/22/1991 3.00 in.
Cooke 4/2/1991 2.00 in.
Cooke 4/12/1992 1.75in.
Gainesville 5/8/1993 1.75in.
Gainesville 10/8/1993 1.751n.
Gainesville 4/26/1994 2.75in.
Gainesville 4/26/1994 1.751n.
Mountain Springs 4/26/1994 3.00in. 5K & Car windows broken

McGregor Airport 7/10/1994 1.75in.
Valley View 8/7/1994 1.75in.
Dexter 4/30/1995 2.75in.
Gainesville 5/6/1995 1.751n.
Muenster 7/4/1995 2.50in.
Muenster 7/4/1995 1.751n.
Gainesville 7/4/1995 1.751n.
Myra 7/4/1995 1.50 in.
Lindsay 4/21/1996 2.75in.
Callisburg 4/21/1996 4.50in.
Lindsay 4/21/19 96 4.50 in.

Marysville 4/21/1996 4.00 in. 15K
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Location or County Date Size Damages
Gainesville 4/21/1996 4.50in. 500K 0 185 cars with windows beat out at a dealership
Gainesville 4/21/1996 4.50in. 300K

Myra 6/6/1 996 1.50 in.
Muenster 5/25/1997 1.75in.
Era 5/25/1997 1.75in.
Valley View 5/25/1997 2.00in.
Gainesville 5/25/1997 1.751n.
Gainesville 5/25/1997 1.751n.
Muenster 3/30/1998 1.50 in.
Muenster 3/30/1998 2.00in
Muenster 3/30/1998 1.50in
Marysville 3/30/1998 1.75in
Muenster 4/15/1998 1.50in
Valley View 6/1/1999 1.75in
Muenster 6/14/2001 1.75in
Muenster 9/7/2001 1.50in
Marysville 9/7/2001 1.75in
Valley View 10/12/2001 1.75in
Gainesville 4/12/2002 1.75in
Callisburg 4/12/2002 1.75in
Gainesville 4/16/2002 1.751in
Gainesville 4/16/2002 1.751in
Lindsay 4/5/2003 2.50in
Gainesville 4/5/2003 2.50in 4 M 61,000+ cars and 1,000 + homes damaged
Callisburg 5/14/2003 2.75in
Muenster 4/22/2004 1.75in
Muenster 4/22/2004 1.75in
Muenster 3/30/2006 1.75in 5K
Dexter 3/30/2006 1.75in 5K
Gainesville 3/30/2006 2.75in 10K
Gainesville 4/28/2006 1.751in 20K
Gainesville 11/29/2006 1.751in 2K
Gainesville 5/3/2007 2.75in 10K
Lindsay 4/3/2008 2.75in 25K
Gainesville 2/10/2009 1.751in 3K

22=TCOG
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Location or County Date Size Damages
Muenster 3/26/2009 1.75in 2K
Muenster 3/26/2009 2.00in 5K
Muenster 3/26/2009 2.75in 20K
Muenster 4/12/2009 1.75in 5K
Muenster 4/12/2009 1.75in 5K
Mossville 4/14/2011 1.75in
Muenster 4/23/2011 1.75in 4K

Lindsay 4/23/2011 2.75in 75K 9 Hail fell for over 20 minutes

Gainesville 4/23/2011 1.75in 8K
Lindsay 4/23/2011 2.50in 5K
Gainesville 4/23/2011 1.75in 20K
Gainesville 4/23/2011 3.00in 20K
Callisburg 4/23/2011 150 in 7K
Sivell 8ds B 4/25/2011 1.75in 2K
Rosston 5/24/2011 1.75in 10K
Gainesville 5/24/2011 1.75in 20K
Woodbine 5/24/2011 1.75in 5K
Woodbine 9/18/2011 1.75in 5K
Sivell ds B 10/17/2011 1.75in 5K
Valley View 8/12/2012 1.751in 5K
Myra 10/26/2013 1.75in 7K
Muenster 4/3/2014 1.75in 5K

Callisburg 4/3/2014 1.75in

Valley View 5/7/2015 1.75in
Era 3/7/2016 1.75in 20K
Myra 4/26/2016 1.75in 10K

5.17M +

*Data prior to 1993 is not jurisdiction specific and the location name Cooke County includes both inaompooapedasied areas.
Source: www.ncdc.noaa.gov

5. Probability of Future Events

Based on94 large-hail eventspreviouslyrecorded in the lasBOyears, an average @ events occur peyear. The
probability of largehail (equal to or greater than 1.50 ires in diameter) occurring within the Couty each year
is highly likely.
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6. Vulnerability

Although hailstorms can occur in almost every state, they are most common in the plains. Vulnerability is
difficult to evaluate since hail eventdhiave no geographc boundaries. Hail is capable of causing considerable
damage to crops, buildings, and vehicles, and occasionally death to farm animals. While large hail poses a thret
to people caught outside in a storm, it seldom causes loss of human life.

Chart 6: Hail E vents in Cooke County by Jurisdiction (1986-2016)

Valley View  Callisburg
6% 5%

Unicorporated
Areas
42%

Source: www.ncdc.coaa.gov

7. Secondary Hazards
Deep hail can easily worsen a flash flood situation by clogging drainage paths, culverts and grates. Hail is capabe
of breaking glass and allowingnterior flooding in buildings.

8. Overall Summary of Vulnerability and Impacts

Hail can occur in any strong thunderstorm and aany time of the year. However, the size of the hailstones is a
direct function of the severity and size of the storm. Hailatger than 1.5 inch can cause serious damage to cars,
roofs, walls, windows, and inflict serious bodily injury as well. All of Texas has a significant threat of hailstorms,
and virtually all buildings and automobiles are at risk. Crops are also at riskee the peak periods for hailstorms
occur during early April and May, which coincide with critical agricultural seasons.

Chart 8: Cooke County Monthly Hail Activity (1986 -2016
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Sourcewww.ncdc.noaa.gov
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Table 8: Summary

Potential | b o pability of
Community Severity of Risk Justification for Differences
Future Events
Impact
Hail is not an identified hazard by the City of Callisburg due to the limited amount of damages expected
. structures andequipment. Preventative actions to limit damages such as heavy gauge metal roofing an
Callisburg . . . . . . .
protective covers for equipment and vehicles. Due to these preventative actions the risk of hail damage
been eliminated and no further mitigation actions were idéified.
Callisburg ISD Minor Highly Likely Medium
Cooke County
(Unincorporated Major Highly Likely Medium Wheat & corn crop_s are extrgmely
vulnerable to hail of any size.
Areas)
Era ISD Minor Highly Likely Medium
Due to the structure and population
Gainesville Major Highly Likely Medium density hailstorm damages would be
greater in Gainesville than other areas.
Gainesville ISD Minor Highly Likely Medium
Lindsay Minor Highly Likely Medium
Lindsay ISD Minor Highly Likely Medium
Muenster Minor Highly Likely Medium
Muenster ISD Minor Highly Likely Medium
North Central TX Minor Highly Likely Medium
College
Oak Ridge Minor Highly Likely Medium
Sivel | BB Minor Highly Likely Medium
Valley View Minor Highly Likely Medium
Valley View ISD Minor Highly Likely Medium
Walnut Bend ISD Minor Highly Likely Medium
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HAZARD PROFILE WORKSHEET

HAZARD: Hailstorm

POTENTIAL SEVERITY OF IMPACT:

Substantial Multiple deaths
Complete shutdown of facilities for 30 days omore.

More than 50 percent of property destroyed or with major damage.

Major Injuries and/or illnesses result in permanent disability.
Complete shutdown of critical facilities for at least 2 weeks.

More than 25 percent of property destroyed or with majadamage.

Minor Injuries and/or illnesses do not result in permanent disability.
Complete shutdown of critical facilities for more than 1 week.

X More than 10 percent of property destroyed or with major damage.

Limited Injuries and/or illnesses ardreatable with first aid.
Minor quality of life lost.
Shutdown of critical facilities and services for 24 hours or less.

Less than 10 percent of property destroyed or with major damage.

=4 =4 =4 A =8 -8 a8 a8 o

FREQUENCY OF OCCURRENCE: SEASONAL PATTERN:

Highly likely: Event probable in next year. Most common in Spring but can occur aainy time.
Likely: Event probable in next 3 years.
Occasional: Event possible in next 5 years.
Unlikely: Event possible in next 10 years.

O 00 X

SOURCE DOCUMENTS:
NOAA, Weather Underground,Local Media, Texas Hazard Mitigation Plan,Cooke County Farm Service
Agency, and local newspaper articles

DATA LIMITATIONS
Limitations in quantifying long term economic lossesand damages in rural areas

PROBABLE DURATION & WARNING TIME
Duration and warning time are both less than 6 hours

CASCADING POTENTIAL.:
Power failures and damage to structures and equipment
Higher food prices from crop damages

EXISTING WARNING SYSTEMS:
Local weather forecasts broadcasted via the medsncial media,internet weather sitesyeather radios,
reverse 911and storm warning sirens

PROGRESS SINCE EXISTING PLAN DEVELOPMENT:
Emergency phone alerting is available for entire count on landline amdobile phones
Additional storm warning sirens and upgrades to existing
Increase in structures built with hail resistant roofing
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SourceCooke Couaty Office of Emrgency Management
HAZARD PROFILE: Section Four - Flooding

1. Description

Flooding is the most prevalent and costly disaster in the
United States. Floods have the ability to roll boulderthe

size of cars, uproot trees, and transport building. Flood
occur any time and are typically the result of dam failures
rains, or melting snows exceeding the absorptive capaci
of the soil and the flow capacity of rivers, streams or coast
areas. Atthe point the water concentration surpasses th
capacity of the flood way, the water enters the floodplain
Floods are most common in seasons of rain an
thunderstorms.  Floods can be associated with oth
natural phenomenon such as rainstorms, thundesins,
hurricanes, earthquakes, tsunamis and rapidly meltin
SNow.

Cooke County is prone to two types of floods:

8 Riverine Flood 8 Occurs in the floodplain of a river or stream when the amount of water and the rate at
which it is moving increases. This type generally can be forecast in advance, and proper precaution
taken to save lives.

8 Flash Flood 8 A type of riverine flood that occurs after a heavy storm, when the ground cannot absorb
the high amount of precipitation. This ca occur when heavy precipitation falls on alreadgaturated
soils. Flash Floods occur rapidly with little warning.
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2. Location

Cooke County according to the U.S Environmental Protection Agency spans across four watersheds: Lake
Texoma Watershed, Dentmmn Watershed, FarmerdMud Watershed, and EIm Fork Trinity Watershed. The
northernmost areas of the county which include the Farmefdud Watershed and Lake Texoma Watershed
drain directly into the Red River and a small area in the southwest corner of theueny is included in the Denton
Watershed that drains into Lewisville Lake. The majority of Cooke County is located in the EIm Fork Trinity
Watershed that feed the Elm Fork of the Trinity River. The Elm Fork of the Trinity River actually forms in
neighboling Montague County but is the primary drainage vessel for Cooke County. Brushy EIm, Montague
Creek, Spring Creek, Pecan Creek, and Wheeler Creek are some of the largest tributaries of this river in the
county.

A Flood Protection Planning Study of the City of Gainesville, Texas and CoakCounty, Texas was prepared by
HDR Engineering in May 1999. This study divided the Gainesville area into five local watersheds when
identifying flood problems: EIm Fork Watershed, Pecan Creek Watershed, Wheeler Creek Watershed, Dozier

Creek Watershed, ad Montague Creek Watershed.
Texas Flood Facts

The EIm Fork Watershed includes the EIm Fork of the o

.. . . . . . Central Texas has beeidentified as the most flash
Trinity River where the flow originates in neighboring flood prone area in the U.S. by the National
Montague County. This waterway has been the source d  Wweather Service.
some of the most horrific flooding in the area. The EIm Fork
has an eastward flow until reaching the Gainesville City
Limits where it takes a southward turn. It is in this area that
the Frank Buck Zoo is located and has felt the effects q  €xas leads the nation in the most floodelated

. deaths.

flooding due to channel overflow. A flood control levee was
constructed neathe zoo to provide flood protection in 1983. Texas has approximately 8million structures
This levee was constructed using the hydraulic im‘ormatior\'ocated in floodplains and3 million of these h?

Texas holds 6 of 12 world records for rainfall rates
in 24 hours or lessd USGS

from the FEMA Elood Insurance Study. no flood insurance.d Blue Ribbon Study

After leaving the zoo area the EIm Fork takes a southeastern turn crossing und&bl This waterway has caused
numerous transportation issues with the flooding of roadways nea3b and has been basis for several structures
in this area to be Repetitive Loss Properties. The EIm Fork continues a southeastern flow pattern picking up the
Pecan Creek and Spring Creekows south of Gainesville before leaving the county. Spring Creek is the drainage
vessel for the City of Valley View and has a history of causing street flooding and traffic disruption in periods of
heavy rain.

The Brushy EIm Creek is the primary floodingressel for the City of Muenster and is included in the EIm Fork
Watershed by the 1999 HDR Engineering Flood Study. The Brushy Elm Creek flows through the southeast
corner of Muenster before uniting with the EIm Fork. This creek has a history of floodingesidential,
commercial, and public properties, and disrupting traffic along Hwy 82 in Muenster.

The Pecan Creek Watershed originates north of Gainesville and flows south through the central part of the city
until 1 té&s conver geednedBvanthhandWe Elm Foekof th€ Triaity River. Rhe stream
varies from wide and flat to a narrow with steep banks as it flows south. When the capacity of Pecan Creel
channel is exceeded many homes and business in the heart of the city are floodeecan Creek has taken lives

in heavy rain events. The most recent was in June 2007 when a manufactured house was swept away claimir g
the lives of two young girls and their grandmother.
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Wheeler Creek Watershed brings runoff from the northeastern portior the county and picks up additional flow
from Rock Creek before entering Gainesville City Limits. Wheeler Creek flows along the east side of the city
and causes mostly residential flooding and transportation disruptions in heavy rain events.

The Dozier Creek Watershed area originates in the norttentral portion of Cooke County and flows to west of
the City of Gainesville near the Municipal Airport. This drainage area currently causes limited flooding issues
but with future industrial growth and developnent the area will need to be revaluated in future plans.

Montague Creek is the flooding vessel in the City of Lindsay and is part of the local Montague Creek Watershed.
The creek has gutted homes and flooded residential, commercial, and public propexti¢indsay has received a
grant for the acquisition of severe repetitive loss homes that are located in the floodway of Montague Creek andl
has others in need of acquisition. According to recent updated floodplain maps a large part of Lindsay is locatec
in or near the floodplain due to the location and flooding actions of the Montague Creek. The creek flows
southeast from Lindsay until its convergence with the El Fork of the Trinity River.

Two of the school districts are also at risk of flood damageg&lood events at these locations would be from lack
of proper drainage. In heavy rain events water collects and floods the Valley View ISD athletic fields. The
Muenster ISD Administration building is also at risk due toflood damages when water collectsraund the
foundation and seeps into the building.

Figure 2a: Muenster ISD and Valley View ISD Flood Areas

Muenster ISD Valley View ISD
Flood Areas

These flood areas are due to improper drainage.
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Figure 2b: Flood Zones of Cooke County
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3. Impact/ Extent
Cooke County has experienced flooding not only in the special flood hazard areas but in zones B, C, &The

extent of floods in Cooke County is influenced by several factors including rainfall intensity, duration, and

location of the rainfall. Cooke County has been severely impacted by flooding event$his is due in part to the
large population living near themajor floodplain areassurrounding theEIm Fork of the Trinity River and Pecan

Creek These tributaries provide the backbone of tte 0 u n t oynbwatersiainage system but also serve as the
source of flood waters in flash floods.

Based on past eventie extent of flooding for Cooke County and jurisdictions within is:
1 Cooke County and unincorporated areas can expect a floodtent of up to 15 feetabovenormal flood
stageon local streams

=A =4 =4 = =8 =9

City of Gainesville can expect a flood extent of up t@ feet of water
City of Lindsay can expect a flood extent of up to 3 feetf water
City of Muenster can expectl foot of water

Muenster ISD can expect albod extent of up to 1 inchof water
Valley View can expect a flood extent of up to 8et of water
Valley View ISD can expect a flood extent of up to 2 feet of water

Table 3b: Impact/E xtent of Large Scale Cooke County Floods in Past(20072016)

Date

Area

Extent

April thru
May 2015

Countywide

Flood water damaged railroad tracks causing derailmenear Valley View

12 manufactured homes flooded

I-35and US Highway 82closed due to high water

Frank Buck Zoo forced to relocate animals due to flash floods
1 fatality and 4 injuries

Numerous water rescues and road closures

Over $35 M in damages

7-17-2014

Valley View

20-30 cars stranded in water

I-35 closed due to high water

Water 5-6 feet deep on435 frontage road
High water rescues required

Over 1M in damages

4-29-2009

Gainesville d Moss Lake
- Bulcher

Roads closed due to high water

10 swift water rescues

I-35 south boundclosed due to water
Rainfall totals ashigh as 11 inches
Over 2M in property damages

Over 500K in crop losses

35 home and 15 busiasses flooded

6-18-2007 thru
6-30-2007

Countywide

I-35 access roads covered int@ feet of watersouth of Gainesville
At least 300 homes and 75 businesses damaged

37,000 acres of crops destroyed

2-3 feet of water covered city streets in Lindsay

Numerous high water and roof top rescues required

Critical and historic infrastructure damaged and destroyed

Over 28M in damagesand 3 lives lost

5-7-2007

Lake Kiowa -Gainesville

I-35 exits closed due to high water
At least one home flooded at Lake Kiowa
Over 30K in damages

5-3-2007

Gainesville

B R I I N I R N R R B B B e B R - I R R B B B N R R R R |

2-3 feet of rushing water over city streets
Cars stranded in water

High water rescues required

Over 40K in damages

Source: Www.ncdc.noaa.gov

22=TCOG

Cooke County, Texas Multi -Jurisdictional Hazard Mitigation Plan

Page65



4. Previous Occurrences

Accordingtoo Amer i can Hazardscapes: The Regionalizati on

PressTexas because of its size and location consistently outranks other states in deaths and damages from floocls.

Cooke County has seen many significdrilood events in the pasf0 years. The most recent major event was in
the summer of 2015vhen flooding washed out the tracks andausel the derailment of a BNSF freight train near

Valley View, a swift water fatality, homes underwaterand I-35was claseddue to flood waters.

Figure 4a: 2015 BNSF Train Derailment near Valley View, Texas

Sourcewww.cbsdfw.com

Table 4b: NFIP Repetitive Loss Properties

Community & FEMA
Loss Payments

Description

Cooke County
(Unincorporated Areas)
1 homed over $12Kin
damages since 1990.

A home in the Lake Kiowa area has had three flood claims since 1990. This home is not located
the floodplains according to the recently updated maps.

Gainesville
27 structuresd approximately
$1.4M in damages paid out

Six of the repetitive loss structures were business or public facilities and 21 were residential hor]
Many of the residential structures are no longer standing. Some of these structures did not m
through the June 2007 flood. Others have sinceedm removed either at theo w n ediséretion or

through the Pecan Creek Flood Pro. There are at least a dozen or more repetitive loss structui

since 1981 standing. Most of these will belood mitigated by the Pecan Creek Flood Project.
A manufactured home park with approximately twelve homes is located in the floodplain o
Muenster Muenster. These homes are older and have received damage from previous floods. Accordini

the county tax records the average unit has less than 1@@Qft. if living area and has a taxable value
of less than $5K. The structures are not listed on the list of repetitive structures but according

local official have received repetitive damage.

Source: Texas Division of Emergency Management

Table 4c Past Flood Events1996-2016

Location* Date Type Deaths Property Damage
Valley View 8/28/1996 Flash Flood 0 0
Gainesville 2/19/1997 Flash Flood 0 0
Valley View 2/20/1997 Flash Flood 0 0

Lindsay 5/19/1997 Flash Flood 0 0
Gainesville 5/25/1997 Flash Flood 0 0
Gainesville 6/8/1999 Flash Flood 0 0

=$=TCOG
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http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~277206
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~303973
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~303986
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~305319
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~305419
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~375672

Location* Date Type Deaths Property Damage
Gainesville 6/12/1999 Flash Flood 0 0
Cooke County 6/30/2001 Flash Flood 0 0
Cooke Caunty 9/4/2001 Flash Flood 0 0
Gainesville 6/6/2004 Flash Flood 0 0
Muenster 6/9/2004 Flash Flood 0 0
Gainesville 8/8/2005 Flash Flood 0 10K
Cooke County 8/16/2005 Flood 0 0
Gainesville 3/30/2007 Flood 0 OK
Gainesville 5/ 3/2007 Flash Flood 0 40K
Gainesville 5/7/2007 Flash Flood 0 15K
Gainesville 5/7/2007 Flash Flood 0 15K
Gainesville 5/27/2007 Flash Flood 0 0K
Gainesville 5/30/2007 Flash Flood 0 0K
Gainesville** 6/18/2007 Flash Flood i 28. M *
Lindsay 6/22/2007 Flash Flood 0 0K
Callisburg 6/25/2007 Flash Flood 0 0K
Valley View 6/26/2007 Flash Flood 0 0K
Callisburg 6/30/2007 Flash Flood 0 1K
Muenster 7/8/2007 Flash Flood 0 0K
Gainesville 4/9/2008 Flash Flood 0 10K
Gainesville 5/27/2008 Flash Flood 0 0K
Big Spring 10/5/2008 Flash Flood 0 0.00K
Bulcher 4/29/2009 Flash Flood 0 0.00K
Muenster 4/29/2009 Flash Flood 0 20.00K
Bulcher 4/29/2009 Flash Flood 0 100.00K
Bulcher 4/29/2009 Flood 0 1.000M
Rosston 9/8/2010 Flash Flood 0 1.00K
Valley View 7/17/2014 Flash Flood 0 1.00K
Gainesville 7/30/2014 Flood 0 0.00K
Gainesville** 4/13/2015 Flash Flood 0 150.00K
Gainesville 5/7/2015 Flash Flood 1 120.00K
Lindsay 5/7/2015 Flash Flood 0 10.00K
Rosston 5/7/2015 Flash Flood 0 500.00K
Valley View** 5/7/2015 Flash Flood 0 10.00K
Valley View 5/8/2015 Flash Flood 0 0.00K
Rosston 5/8/2015 Flood 0 0.00K
Valley View 5/10/2015 Flash Flood 0 0.00K
Valley View 5/10/2015 Flash Flood 0 0.00K
Rosston 5/10/2015 Flood 0 0.00K
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http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~375830
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~444718
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~445042
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~557680
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~557744
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~598141
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~598281
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~652015
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~662484
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~658032
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~662428
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~658126
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~663209
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~668282
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~668026
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~668029
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~668057
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~663838
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~674639
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~704167
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~712306

Location* Date Type Deaths Property Damage
Lindsay 5/20/2015 Flash Flood 0 0.00K
Rosston 5/20/2015 Flood 0 5.00K
Windsor 5/25/2015 Flash Flood 0 0.00K

Gainesville** 5/28/2015 Flash Flood 0 8.00K

Gainesville 5/28/2015 Flash Flood 0 0.00K
Bulcher* 6/17/2015 Flash Flood 0 32.015M
Bulcher 6/18/2015 Flood 0 0.00K

Myra 11/5/2015 Flash Flood 0 0.00K

Valley View 12/26/2015 Flash Flood 0 2.000M
Rosston 12/27/2015 Flood 0 5.00K

Gainesville** 6/2/2016 Flash Flood 0 0.00K

$63M+

* The location name Cooke County includes both incorporated and unincorporated areas.

**This event includes neighboring areas.

***According to local authorities and newspaper articles the three deaths occurred in the City of Gainesville.

% * $28M in damagewas estimated by the Gainesville Mayor to be the damages sustained to the City of Gainesville.
Sourcewww.ncdc.noaa.gov

5. Probability of Future Events

Cooke County receives abundant rainfall mainly in the sprgnand fall. Consequently, rivers and creeks overflow
their banks during these seasons. Many of these floods are of small consequence; however, the number of ma or
floods in the last 100 years warrants a highly likely probability rating.

A project by the Corps of Engineers, which was completed in 2012, included channel construction, removal of
residential and commercial structures, reconstruction of several bridges, and acquisition of numerous parcels ¢f
land was predicted to significantly reduce the fute flood damages. A flooding event in 2015 put the project to
the test and although it didsubstantially reduce the damage the flood identified weaknesses in the project.
Currently the project is being corrected in preparation for the next flood event.

6. Vulnerability

Changing weather patterns, erosion, and development in the drainage basin can all affect an@nadnerability

to floodsover time. Although most properties have at least a minimal risk the properties identified on flood maps
under the A zones have an increasedilnerability and are required by mortgage companies to purchase flood
insurance. Zone A identifies areas with a 1% annual chce of flooding and a 26% chance of flooding over the
life of a 30year mortgage. These ass do not have base flood elevations due to the fact that detailed analyses
have not been performed Zone AE is the same as zone A but base flood elevations araitable. Both of these
zones are referred to at the 10¢kear flood zone but this is often misleading. Manpeople fall victim in the 100
year flood zone because of thmisconceptionthat it will flood only occur once every 100 yeatrs.

Flooding vulnerability in Cooke County is primarily in or near the floodplains surrounding the Pecan Creek
Wheeler Creek, and the EIm Fork of the Trinity. The current flood maps are in need up an update represent
the increased development and the new flood areas iddieti in the recent severe flood events.

Cooke County does have a secondary risk from dams of flooding. There are three dams in the county they hav2
to the potential to causes major flooding damages if they are breechégproximately 45 residential and13
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commercial and are extremely vulnerable to flood events. These structures are located in the identified high risx
zone with some having a history of prior flooding.

Department, Public Works Depatment, City Hall, and Post Office due to the location in or within 100 yards of
the high risk flood zones area.

Table 6a: Highly Vulnerable Structures in the Cooke County Floodplain*
Location

Description

1 Approximately 50 residential structueslocated in the floodway @ average value of $50 K = $2v&-
1 Approximately 10 commercial structures located in the floodway@ average value $100K = $d+
1 Approximately12 park structures including the City Zoo valuarelocated in the floodway= $1M+

Gainesville

1 Lindsay is inundated by flood zones. They have had a major flood claim at least five times within the last
years. Flooding in the townhas the potential toincrease as development higher up in the drainage basin is
the rise. The City has utilized SRL grants to buyout several homes that had flooding history and have work

Lindsay hard to limit development in potential flood areas. There are approximately5 structures stilllocated inthe
floodplain @ average value of $200K = $

1 The floodplain is encroaching on the critical infrastructure of the city. Theibdsay Volunteer Fire Dept and

Lindsay Public Works Dept. are located in the floodplain. The City Hall and Post Office are located withi
100 yards of the floodplain as well.

1 20 homes inamanufacturedhome park arelocated in the floodplain. These homes are older and have receiv

damage from previous floods. According to the county tax records the average unit has less than 5001.
M uenster of living area @ average vak $5K = $100K

1 A restaurant and two banks on Division Street on located in the floodplain area.

1 There are approximately20 residential structuresesiding in theHigh Risk Flood Zone @ averagevalue of
$150K =$3M

* These are estimates based oinlfecaliation @ailable, HAZUS, THUMP, FIRMSAerial Photographg 2015 Cooke County Tax Assessment

Figure 6: Cooke County Flood Headlines
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Table 6b: FEMA Flood Zone Designations

e

A Areas with a 1% annual chance of flooding and a 26% chance of flooding over the life of ayg@r mortgage.

(High Risk)
AE, A1-A30 Areas with a 1% annual chance of flooding and a 26% chance of flooding over the life of ay&@r mortgage.
(High Risk)

AH Areas with a 1% annual chance of shallow flooding, usually in the form of a pond, with an average depth rangin
(High Risk) from 1 to 3 feet. These areas have a 26% chance of flooding over the life of &8 mortgage.

AO River or stream flood hazard areas and areas with a 1% or greater chance of shallow flooding each year, usuall
(High Risk) the form of sheet flow, with an average depth ranging from 1 to 3 feet. These areas have a 26% chance of flooc

over the life of a 3Gyearmortgage.

AR Areas with a temporarily increased flood risk due to the building or restoratiasf a flood control system. Mandatory

(High Risk) flood insurance purchase requirements will apply, but rates will not exceed the rates for unnumbered A zahtwe

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
(High Risk) construction has reached specifielégal requirements..

B, C, and X Areas outside the Ipercent annual chance floodplain, areas of 1% annual chance sheet flow flooding where aver
(Moderate to depths are less than 1 foot, areas of 1% annual chance stream flooding wheredmributing drainage area is less

Low Risk) than 1 square mile, or areas protected from the 1% annual chance flood by levees..
D Areas with possible but undetermined flood hazards. No flood hazard analysis has been conducted. Fliosdrance
(Undetermined rates are commensurate with the uncertainty of the flood risk
Risk Areas)

Source: FEMA

Figure 6a: Cooke County Special Flood Hazard Areasd Callisburg Area (No High Risk Flood Zones)
Source: FIRM Panel 032480260
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Figure 6b: Cooke County Special Flood Hazard Areas(Blue Areas) d North Gainesville Area
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Figure 6¢: Cooke County Special Flood Hazard Areas(Blue Areas)dNorthwest Gainesville Area
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Figure 6f: Cooke County Special Flood Hazard Areas(Blue Areas) d Lindsay Area
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Figure 6g: 2007 Flood Line on Gainesville Business

Source: TCOBublic Safety
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Figure 6h: Cooke County Special Flood Hazard Areas (Blue Areas)d West Muenster Area
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Figure 6i: Cooke County Special Flood Hazard Areas(Blue Areas) d East Muenster Area
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Figure 6j: Cooke County Special Flood Hazard Areas(Blue Areas) d Oak Ridge Area
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7. Secondary Hazards
Cooke County is located in the headwaters of the Trinity River
Basin. This river basin sup
residents. The impacts of upstream flooding can have significa
impact of the water qualty, flood control, wildlife habitats,
recreational opportunities, and other functions that are essenti
for maintaining the quality of life and economic prosperity
through a large section of Texas. Secondary hazards include
transportation  disruptions, dam failure, dispersion of
contaminants, and threatened water supplies not just to th
immediate area but throughout the river basin that reaches to th
Bay of Galveston. Hazardous materials, and other possibl
sources of contaminants, are not identified ithe area, but may
need to be addressed in updates to this plan as Cooke Cour
becomes more populated.

The fall of the local economy can be felt as a secondary hazard

of floods. Local businesses often do not reopen after being wiped out by a flood. Rests whose homes were
flooded may relocate to different communities to make a fresh start. Most homeowner insurance policies do nof

The National Flood insurance Program (NFIP)\
is a federal program that enables property
owners to purchase flood insurance as
protection against flood losses in exchange fo
state and community floodplain management
regulation to reduce future flood damages. j

Repetitive Loss Propertyd is a propertywhich
has had two or more NFIP losses of at least 1K
in a 10 year period.

Severe Repetitive Loss Property (SRLP a
property which has had at least four claims
exceeding a cumulative total of 20K or had two
separate claims that cumulatively exceed the
market value of the structure. J

cover floods hence an additional flood policy is needed for coverage.

Cooke County, City of Callisburg, City of Gainesville, City of Muenster, Town of Oak Ridge, and City of

Lindsay have participated in

Figure 7: May 2015 North Texas Rainfall Amounts

Sourcewww.weather.gov

the National Fl ood
compliance with the NFIP, each of the jurisdictions has adopted floodplain management ordimces that meet
NFIP criteria. These ordinances prevent new development from increasing the flood threat and to protect new
and existing buildings from future flooding events. Jurisdictional participation in the NFIP allows the residents
the option to purchase a flood insurance policy. Currently there are no certified floodplain managers that are
employed full time by a Cooke County jurisdictions.The Cooke County EMC serves as the floodplaimanager

for Cooke County unincorporated areas City of Callisburg, City of Lindsay, City of Munster, City of Valley
View, and Town of Oak Ridge. The City of Gainesville utilizes their EMC and there Public Works Director as
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