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Executive Summary

Floods, tornadoes, winter storms, drought, and other hazardous events are a part of our world and their natural
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 or
the community. Hazard mitigation involves recognizing and adapting toatural forces, and is defined by the
Federal Emergency Management Agency (FEMA) aéany sustained action taken to reduce lorgrm risk to
human life and property from natural hazard§. 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. Thiglanning is documented in a Hazard Mitigation Plan. Hazard
Mitigation Plans express the proposed mitigation actions and document the risk to and capabilities of a
community or communities. While jurisdictions are not required by FEMA to participateand adopt a mitigation

plan, DMA 2000 requires all jurisdictions that wish to be eligible to receive FEMA mitigation grants to
participate and adopt a pl an, and to update the plan evier
plan was approved by EMA i n 2009, and this 2014 update provides the first fivgear update.

This plan update is a Multi-Jurisdictional Hazard Mitigation Plan focused onFannin County, Texas, ten
incorporated jurisdictions within the county including the citiesand townsof Bailey, Bonham, Dodd City, Ector,
Honey Grove, Ladonia, Leonard, Ravenna,Savoy, Trenton,and Windom, 8 school districts including: Dodd
City ISD, Ector ISD, Fannindel ISD, Leonard ISD, Sam Rayburn ISD, Savoy ISD, and Trenton ISDand the
unincorporated areas. The Fannin County Multi -Jurisdictional Hazard Mitigation Plan will be referred to
throughout the document as the OMitigation Plandé o

The Fannin County Mitigation Plan is a cooperative effort betweenFannin County, incorporated and
unincorporated jurisdictions, educational entities, citizens of Fannin County and the Texoma Council of
Governments (TCOG). The plan will discuss the planning process, provide background information, benefits of
mitigation planning, a hazard and risk assessment, describe mitigation strategies and their implementation,
acconplishments since the 2009 plarand plan maintenance procedures.

|
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CHAPTER ONE - INTRODUCTION

1.1 Plan Purpose

Hazard mitigation planning is a longterm, on-going process. The primary purpose of this plan is to ensure that
the residens, visitors, and businesses iRannin County, Texas are safe and secure from natural and hunian
caused hazards by reducing the risk and vulnerability before disasters happen, through federal, state, and local
community communication, public education, resarch, and data analysis. This plan is intended to serve as a
guide in coordinating and implementing hazard mitigation policies, programs, and projectsThe following
objectiveswill be addressed in the plan:

What hazards could occur? ﬂazard Mitigation is any sustained act&
Frequency of occurrence? taken to reduce or eliminate the long term
Hazard impact on community and severity of risk and effects that can result from specific

. hazards.

impact?

Vulnerability to each hazard? Federal Emergency Management Agency

(FEMA) defines aHazard Mitigation Plan
as the documentation of a state or local
government evaluation of natural hazards

Qnd the strategies to mitigate such hazardy
1.2 Community Profile

Fannin County is located in north Texas near the TexaSklahoma border. The county lies to the south of the
Red River and was once a part of the original Red River County. The Red River County was broken into 14
counties in December of 1837. The amty is linked by U.S. Highway 82 to Grayson County to the west and
Lamar County to the east. The location of Fannin County in relation to the Dallas Fort Worth Metropolis
provides for future exponential population growth.

Hazards with greatest risks?
Prioritized mitigation actions?
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Figure 1.2a: Map of Fannin County Jurisdictions and Communities
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Figure 1.2b: Map of Fannin County, Texas
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The county seatof Fannin County is Bonham. The county coversnearly 900 square miles, of which 891 square
miles are land and 8square milesare water. According to the2007-2011 American Community Survey (0711
ACS) there are 33,915esidentsin Fannin County. The medianhouseholdincomeis $44,136with the per capita
income at$20,153 Three highly vulnerable population groups were identified that woual be moresusceptible
to hazards eventshan the general population. Those groupare:

9 Elderly, persons 65 years of age or oldenake upnearly 16 of the population 07-11 ACS).
1 Low-income, persons wheeincome is below the poverty level, make upver 15% of the population Q7-
11 ACS).

1 The disabled, incapacitated either by physical or mental injury, make @8% of the population(Census,
2000)

1.3 Independent School Districts (ISDs)
School safety is a human concern, one that every school and community must take seriously and strive
continually to achieve. Itis also a legal concern; schools can be held liable if they do not make gfzaith efforts
to provide a safe and secure scho@nvironment. Fannin County ISDs realize the importance of hazard
mitigation planning and were included in this plan as independent jurisdictions.

Figure 1.3: Map of ISDs
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1.4 Plan Background
Every year Mother Nature produces obstacles that challenge agriculture productiorFannin County as well as

the entire State of Texas. Because agriculture relies on the weather, climate, and water availability, it is easily
impacted by natural events such as floods, windstorms, and hailstormBhese events can cause contamination
of water, loss of crops & livestock, andestruction of

agricultural infrastructure. Presidential Declaration - a postdisaster status that pub
) ) ) into motion long-term federal recovery programs, some of
Fannin County has a strong agricultural history. which are matched by state programs, and designed to hel

Although the number of actual farms decreased fron| disaster victims, businesses, and public entities. If daxed,

over 7,000 in 1900 to onlyl,500 in 1987the county | funding comes from the Pr¢
. I : . and disaster aid programs of other participating federa

economy is still highly agricultural. This dependency —

on agriculture makes is very susceptible to natural\ /

disasters.

Table 1.4: Presidential Disaster and Emergency Declarations from1966-2008 far Fannin County.

Declaration # County Date Disaster Description Constant 2008 $*

218 Fannin 5/12/1966 Severe Storms and Floods 2,851,108

320 Fannin 1/27/1972 Heavy Rains and Floods 890,373

828 Fannin 5/19/1989 Severe Storms and Tornado 54,462,633

863 Fannin 5/2/1990 Severe Storms and Tornado 39,395,745
1239 Fannin 8/26/1998 Tropical Storm 38,153,774
1356 Fannin 1/8/2001 Severe Ice Storm 63,697,376
1624 Fannin 1/11/2006 Severe Wildfire Threat 47,672,918
1709 Fannin 6/29/2007 Severe Stormsnd Tornado 125,950,966
3284 Fannin 3/14/2008 Emergency Wildfire Declaration 15,095,739

Sourcewww.peripresdecusa.org
*Costs shown are statewide totals for the incident and are adjusted to 2008 dollars.

1.5 Plan Adoption
Accor di ng publicaffoldGAting Started: Building Support for Mitigation Planning (FEMA3861)6
adoption of the plan solidifies the | ocal governmgnt
updates. Using his as a basis Wwen the plan was completed it wasubmitted to the State Hazard Mitigation
Officer and then to FEMA for final approval. During the State
of Texas and FEMA approval the plan was available for public The Disaster Mitigation Act 2000 (DMA
review at theFannin County Office of Emergency Management| 2000) requires states, fribal governments,
(OEM) and t h e Texoma Council of planning dIStrICtS., apd Iocg! jurlsdlctlons to )
. develop, and maintain a mitigation plan as a
website. After State of Texas and FEMA approval each| condition of receiving predisaster and post
participating jurisdiction will adopt the plan and a copy of the | disaster assistare.
resolution will be inserted in Appendix E MOUs & Resolutions.

|
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1.6 Organizational Structure

Texoma Council of Governments (TCOG) is an organization comprised of city

and county governments, colleges, service organizations, school distric
chambers of commerce, etc., with the goal to build strength through regiona
cooperation. Itis through this regional cooperation that TCOG can serve its
members by working to continually improve the economic, social, educational
and safety aspects of life for citizens &fannin, Grayson, andCooke Counties.

TCOG served as thdead agency for the development of the plaand used the
Direct Representation Model as guide in the planning process T Ct@ds
emergency planners falitated the plan development toensure theplan met the
requirements of DMA 2000 As the coordinato;, TCOG had many

ﬂhe Texoma Council of\

Governments (TCOG) is a
partnership of governments
and public representatives
which  will  continually

improve the economic, social
and educational
opportunities for the citizens

of Fannin, Grayson and
Fannin Counties by
developing resources and

developing quality programs

responsibilities including administration, content organization, and text
development. The following is abriefs u mmar y of T Gudit&sé s

Assign a lead planning staff member to provide technical assistance a
necessary data to thEannin County Hazard Mitigation Planning Team
(HMPT).

Schedule, coordinate and facilitate community meetings with the
assistance of the planning team.

Provide any necessary materials, handouts, etc., necessary for pub
planning meetings.

Work with the planning team to collect and analyze data and develoy
goals and implementation strategies.

Prepare, based on community input and team direction, the firdraft of
the plan and provide technical writing assistance for review, editing an
formatting.

Coordinate with stakeholders within the schools, cities and
unincorporated areas ofFannin County during plan development.
Submit the final plan to the State b Texas and provide follow up

and services. /

Fannin County Hazarh
Mitigation Planning Team
(HMPT) is a team
consisting of local interested
individuals from the county,
cities and unincorporated
areas. They meet regularly
with the mission to help
establish a mitigation plan
and to incorporate
mitigation  activities to
prevent or reduce damage
from both natural and man

made hazards.

technical assistance to th&annin County Community Mitigation Planning Team to cure any noted
deficiencies subsequent to the review of the plan by the State of Texas.

Upon approval by the State of Texas and submissida FEMA, pr ovide follow up technical assistance
to the Fannin County Community Mitigation Planning Team to cure any noted deficiencies subsequent
to the review of the plan by FEMA.

Work with the Fannin County (OEM) to facilitate adoption coordination of all City and Town Councils,
School Boards,and the Commissioners Court. Followed by submission of adoption documentation to
the State of

Submit final adoption documentation and approval signatures for all participating jurisdictions, to the
State and FEMA ard ensure plan is noted as complete and approved by both agencies.

Fannin County MultiJurisdictional Hazard Mitigation Plan Page9



A Multi -Jurisdictional Hazard Mitigation Planning Team (HMP T) was formed consisting of representatives
appointed by local jurisdictions to work together with TCOG in the plan development The teamd primary
duties were:

Ensure that theFannin County HMP T includes representatives from the neighborhood stakeholders
groups, including all residents, neighborhood associations, community groups, property owners,
institutions, businesses, schools, etc. Each participatinjgrisdiction must provide at kast one
representative to the @aunty team and provide active 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 futurezard events
Assist TCOG in developing and prioritizing mitigation actions to address the identified risks.

Identify the community resources available to support the planning effort.

Assist with recruiting participants for planning meetings, including the development af community-
wide mailing list and distribution of meeting announcements

Gain the support of neighborhood stakeholders for the recommendations resulting from the planning
process.

Submit the proposed plan to all city/county departments for review ancdomment 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 and its contents.

Subsequent to State of Texas artEMA approval of the plan, assume responsibility for bringing the

plan to life by ensuring it remains relevanby monitoring progress, through regular maintenance and
implementation projects.
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Chart 1.6: Organizational Model
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Fannin County is Updating Hazard Mitigation Plan

Posted Jen 07, 2014 8. 46 PM CST
By Cathy Evans, Reporter / Meteorologist - bio | amail

BONHAM -- Fannin county Is updating their hazard mitigation plan

A public meeting was held at the Darrell Hall Education Center In
Bonham inviting school districts, city managers, and other members of
the public to come and give their opinion on how to best prepare for an
emergency, such as a tornado or an ice storm

"We do a systematic threat assessment of any of the hazards that we
might face here in Fannin county. Once you've done then we look at
Texoma Headlines what we can do to mitigate that those hazards is there anything we
Mores»  COUID dO. You can't stop a tornado but could we install a safe room or
storm shelters " says Fannin county, Emergency Manager Darrell
Brewer

CHAPTER TWO 08 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 areaumerous andare supported by report@and casestudies. Benefits includebut are not limited ta:

Saves lives, property, and money. Quialifies the receipt fomitigation funding.
Speeds recovery following disasters. Demonstrates a firm commitment to
Reduces future vulnerability through wise improving community health and safety.

development and reconstruction.

2.2 The Multi -Jurisdictional Hazard Mit igation Planning Process

Fannin County OEM applied for and receiveda Hazard Mitigation Planning Grant in response tadDR-1999
and DR-4020 insummer of2012. Fannin County solicited bids and chose t@artner with TCOG, who had
authored the previous plan. Together TCOG and Fannin County utilized a four phase plan development
process.

Chart 2.2: 4-Phase Development Process

FEMA
Approved
Hazard

® Phase 3 Phase 4
® Phase 2 Mitigation !mplementation
Phase 1 ASsessment

Organize
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PHASE 1 - Organize Resources:

Effective planning dforts result in practical and useful plans, but written plans
are only one element in the process. The planning process is as important as{ RISK is the potential log
plan itself. A successful planning processrganizes resourcedy encouraging :Z‘:i‘r’]‘;i:ted in""“hte"’:mzaza:)‘:'
cooperationand bringing togethera crosssection of government agencies,

local entities, concerned citizens and other stakeholders to reatonsensus / Hazard Assessment Surve;\
on achieving a desired outcome or resolving community issue. Applying were  distributed  through

a community wide approach and includingmultiple aspectsadds vdidity to ;"nedd'a'tﬁ:(')'xéxvef:;s' ecrgsi'fs"
the plan. Those involved gain a better understanding of the problem and ho|  |;cated at city halls and public
solutions and actions were devised. The result is a common set establishments. A copy of the &
community values and widespread support for directing financial, technicall survey and results are located /

and human resources to an aged upon action. \'" appendix D /
A comprehensivecounty approach was taken irdeveloping the plan.An open public involvement

process was established for the public, neighboring communities, regional agencies, businesses

academia,water/wastewater districts,etc. to provide opportunitiesfor everyone to become involved

in the planning process and to make their views knaw This was done by having public meetings in

multiple locations to provide easier accessibility. The meetings were advertised with notices in public

places and by media press releases.

To ensure the understanding of the roleend responsibilities of the jurisdictions and Memorandum of

Understanding (MOU) wascreated and signed by each respective jurisdiction. This MOU is an inter

local agreement outlining the respective roles and responsibilities in the planning process.

Each jurisdiction was asked to appoint at leasine representativeo a county wide HMP T. Thisteam

wasalsoopen to members of incorporated jurisdictionsr to citizens at large.

A series of workshops was conducted to educate on the purpose,/ __ . \

procedures, and general informatiorregarding the Hazard Mitigation [ Coordination with other
. agencies is vital in the

Planning Process These workshopswere also used to gathehazard

. . . . . . . development of a
information, develop mitigation strategies, and edit the plan during thel yauable plan. A list of

writing process. utilized  resources is
The review and incorporation of appropriate exiing plans, studies, | located in Appendix C.
reports, technical information, and other researctwas includedinto the \ /

plan during its draftingprocess.

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.

Regular meeting were held to keep bth the general publicand team members informed of the
progress answer any questionsand notifiedofany changes t o FEM&dé&songui del
the plan.

PHASE 2 6 Risk and Vulnerability Assessment

The plan must be reactive to hazards that the communitgces It is not sufficient to just identify the hazards.

The potential consequences of these hazards must be assesdad.phase includeddentifying and profiling

all hazards, assessing vulnerability and riskAn in-depth research into the history ofFannin County to
document past disasters was required. Since many of these disasters occurred before the age of the internet
local libraries were utilized as were life experiences from local residents.

Hazard Assessment Surveys were developed and useddtmument public concerns. These surveys eve
available in hard copy at numerous public places such as city halls and libearand a more detailed version
was posted on TCOGOs website. Al l aspects of the |
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obtain access to these forms and éhimportance of havinga large response. These surveyollected the
following data:

Which natural hazards are mostikely to occur?

How concernedare you abouteachnatural hazardand its effect on thecommunity?
Have you been impacted by a naturdiazard recently? If so which ones?

How prepared are you and how could you be better prepared?

A generalassessment includedsing local residentshistorical data,the previous mitigation plan,Texas State
Mitigation Plan, Local or Regional Reports, Streegic Plans, Flood Studies, and other datevere used to
establishthe 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 communiynd the severity, duration, and 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 hazardreas.

Probability or likelihood of hazard occurrence.

Estimate potential dollar losses of those structures considered vulnerable.

General description of land uses and development trends for future land use decisions.

The development of a MultiJurisdictional Hazard Mitigation Plan involved the use of many types of
information: historical data on previous disasters, information on criticahfrastructures, zoning and flood

plains maps,records, charts etc., from many sources. This datavas assemblé and stored in Geographic
Information System (GIS) format. Wi t h t he use of GIS technology angd I
data can be storedmanaged, and projected spatially This data can then be easily shared and updated as
needed. Copies of thHs data were distributed to several entities for safe

keeping and for use in future planning projects. ﬂeographic Informatioh

Systems  capture, store,
The best available datavas usedto develop a base map of areas affected j  analyze, and manages location

multiple natural hazards. In conjunction with mapping, a comprehensive  linked data.

!nventory or Geodatabase wgs .created. Thls datgpgse .conS|st3:micaI GomkiEe  © Gt
information such as (but not limited to): critical facilities, infrastructures, Databaseis database designed
evacuation routes, and highrisk hazard areas.Based on this and previous| to store, query, and manage
hazard information, an overview o f each community spatial data. peci f
hazards.wgs develqped Maps were created from this dat.aand wereused *For more information on GIS
for depicting location of structures; land use, population, etcand are and  Geodatabases  visit
incorporated throughout the planand in Appendix B. W.esri.com. /

The copies of the GlSdata gatheed from external sources anény data collectedn the field will be stored at
the Fannin County Office of Emergency Management (OEM) This data will be available for the local
jurisdictions for use in other planning projects as needed.

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 will be documented,ahs e t hat wer endt wi || be r
updated, and new strategies will be developedFannin County, Texas intends to reduce Ieesfrom the
hazardsidentified in the Risk Assessmeraind will setgoals and objectives to guide the selection wiitigation
activities to reduce potential lossesThe Mitigation Strategy section of the plan willinclude:
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A description of mitigation goals andobjectivesmeant to reduce longerm vulnerabilities These
objectives were identified by théiMP T using hazad profiles, survey assessments, etc.

A comprehensive analysis of previous Mitigation Plan mitigation strategies.

Mitigation Plan progress, projects, and success since 2009 plan.

Identification and analysisof a range ofadditional mitigation actions andprojects

Action Plan describing how the mitigation actions and projecta/ere prioritized, and how they plan
to be implemented and administered.

PHASE 4 6 Adoption, Implementation and Maintenance:

During develop and dter completion of thedraft plan it wasdistributed to the planning team and jurisdictions
for comments. After the final draft wasreviewed by interested parties it was submitted the State of Texas
Governoro6s Division of tEemnevey.e@ncenccddtachtavgseamerded tofthe r
FEMA Region VI for final review and approval. After State and FEMA approvalthe plan was returned to
the Fannin County forjurisdictional, schooldistrict, and county adoption and implementation Copies of the
Adoption Resolutions are included in Appendix F. During the State of Texas and FEMA review the plan
wasavailable for public review and commentat he Fannin County OEM Bypotng n
the plan on the web both residents of Fannin County and neighboring commuieis and entities have an
opportunity to review and provide feedback.

Mitigation plans need to be a living document and to ensure this théam must be monitored, ealuated, and
updated on a fiveyear or less cycle. This includes incorporating the mitigath plan into county and local
comprehensive or capital improvement plans as they are developethis section describes the systethat
Fannin County and the participating jurisdictions have established taonitor the plan, provides a description
of how, when, and by whom theHMP T process and mitigation actions will be evaluategresents the cteria
used to evaluate the plamand explains how the plan will be maintained and updated.

.‘ About Us Contact Mews Sitemap
2e=TCOG

HOME NEWS ABOUT US OPPORTUNITIES DIRECTORIES AGENDAS CALENDAR o,

Emergency Planning
Fannin County Multi-Jurisdictional Mitigation Plan Draft

Available for Public Comment

Please contact Stephanie Davidson for questions or comments.

e ————
Fannin County MultiJurisdictional Hazard Mitigation Plan Pagel5

TC



Table 2.2: Hazard Mitigation Schedule

Application & Grant Award X X

RFQ6s/ Bids C X | X | X

X

MOUG s X

e
e

Hazard Identification X X X

Vulnerability Assessment

X
X[ X| X| X[ X

X | X| X[ X| X
X

Mitigation Measures X

X

Implementation Strategies

Public/Planning Team Meeting X X | X X[ X[X]|X

Draft Plan

X

Submit to State

State & FEMA Approval

X
X| X[ X| X| X

Adoption by Jurisdictions

2.3 Previous Mitigation Plan

The current Fannin County Multi-Jurisdictional Hazard Mitigation Plan was
approved by FEMA in 2009, and this 2014 Plan update provides the first fiv
year update. The current plan wasused as a templ and as the foundation
for the update.

2.4 Goals of the Mitigation Planning Process
Through the planning processfannin County and the nineteen yrisdictions
and schools withinplan to achieve the followinggoals:

Goal 1: Protect thelife, health and safety of Fannin County residents and
minimize potential impacts of existing and future development from natural
and humancaused hazards.

Goal 2: Facilitate a sustainable economy by protecting agriculture, businesses, infrastructure attuer
economic activities from natural and humarcaused hazards.

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

The Fannin County Multi -Jurisdictional Hazard Mitigation Planning Team (HMP T) was formed to provide
guidance during the preparation of this plan.Team members, along with their affiliation, are listed inTable

2.5. This team was comprised of private citizens and others from various local organizations, as well as
representatives fromFannin County, jurisdictions, schools,businesses, and emergency response personnel.
Representation was solicited upon recommendations from th&annin County Commissioners,jurisdictions

and school districts however, no one wishing to participate was excluded from doing sd@he meetings were
open to the public and everyone wasncouraged to bringother interested citizens. At the first meeting
attendees identified and discussed natural hazards most likely to impact the county, the planning process, and
set goals for the plan. Additional smaller meeting were held later in the process to receive more localized
information.

Table 2.5: Hazard Mitigation Planning Team Members and Information Sources

Jurisdiction Name Expertise
Bailey VFD Kenny Burks Fire Chief
Bonham PD Tim La Vergne City EMC
Bonham PD Carl Graves City EMC
City of Bailey Kenneth Burks Mayor pro tem
City of Bonham Bill Shipp City Manager
City of Bonham David Trout Citizen
City of Bonham Roy Floyd Mayor
City of Dodd City Jackie Lackey Mayor
City of Dodd City Dillon Weeks City Council
City of Dodd City Jackie Lackey Mayor
City of Ector Mary Dean Norris Mayor
City of Ector Brett Stone Mayor
City of Ector Linda Bohn City Council
City of Honey Grove Jaci Garner City Administrator

City of Honey Grove

Joey Rickman

Public Works Director

City of Honey Grove Harold Roberts Mayor
City of Ladonia Isacc Scoggins City Council
City of Ladonia Jan Cooper Mayor
City of Leonard Glen Murphy Public Works Director
City of Leonard Willie Johnson Mayor
City of Leonard Alicia Booher City Manager

City of Leonard

Butch Henderson

City Manager

City of Savoy Steve Perkins Mayor
City of Savoy Denise Pugh Mayor
City of Savoy Missy Rickman City Clerk
City of Trenton Rodney Alexander Mayor
City of Trenton Robert Robinson Police Chief
City of Trenton Jamie Davis City Clerk
Dodd City ISD Craig Reed Superintendent
Dodd City ISD Jimmy Herpeche School Board
Ector ISD Gary Bohannon Superintendent
Ector ISD Edwina Lane School Board

Fannin County

Darrell Brewer

EMC

Fannin County MultiJurisdictional Hazard Mitigation Plan
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Jurisdiction

Name

Expertise

Fannin County

Jerry Magnus

Commissioner

Fannin County

David Whitlock

Commissioner

Fannin County

Stan Barker

Commissioner

Fannin County Randy McBroom Citizen
Fannin County Creta L Carter County Judge
Fannindel ISD Robert Milton Principal
Fannindel ISD RL Milton Superintendent

Honey Grove ISD

Todd Morrison

Superintendent

Honey Grove ISD

Kyle Hutchings

Principal

Honey Grove VFD

Joey Rickman

Assistant Chief

Leonard ISD Larry La Fevers Superintendent
Leonard ISD Brad Maxwell Principal
Leonard ISD Brad Connelly Principal
Leonard PD B Gomez Interim Police Chief
Sam Rayburn ISD Jeff Irvin Superintendent
Sam Rayburn ISD Wendy Keeton Principal
Sam Rayburn ISD Jim Shaw Principal
Savoy ISD Brian Neal Superintendent
TCOG CJ Durbin-Higgins Public Safety Manager
TCOG Randy McBroom Director
TCOG Stephanie Davidson Public Safety Planner
Town of Ravenna Joe Passanisi Commissioner
Town of Ravenna Claude Lewis Mayor
Town of Windom Donnie Cobb Mayor

Town of Windom
Trenton ISD

Louise Knight
Jerry Don Cook

City Council
Superintendent

oPl ans are not hi ngdDwghtd®.rEisanmoger i s

2.6 Public Involvement in the Planning Process

Citizens were encouraged to attend the planning meetings. Meeting noticesrav@osted pertheaeu nt y d|s

public meeting policies Emails, letters,phone calls and the mediawereused to notifyindividual s, businesses,
non-profit groups, and other public agencies that wiskd to be involved. Many of these entities were unable
to attendall meetingbut many made information contributions.

Hazard Mitigation was an agenda item inmany countyc o0 mmi s s ¢owortncayrcsuicil and school board
meetings These meetingsvere publicly held in accordance with the open meeting act. Agendas were
properly posted, and minutes taken in accordance with the lavDften after these public meetingsrainformal
guestion and arswering session occurred with concerned citizens who had been present.

A Ordoutnabl ed pr ov eftectite dormatdor getremtingnpuldic andeam input on the project
and stimulate oout of the boxd prtephming poadsoiemtle.
planning period, participants were encouraged to make notations on maps as discussion occurred and use
other freeflowing processes for documentation of the meeting topics. Discussion included: past occurrences,
personal expéences, economic impacts, currently susceptible areas, future development, future economic
impacts, and future hazard occurrence predictions.
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Public input was obtained from visits to local business and attractions. Visits were made to the Chamber of
Commerce, Parks, LibrariesSchoolsand other places where the general public could be questioned. Valuable
input was gathered by talking to lifelong residents who were more than eager to share their stories on the
history of Fannin County. All interested parties were encouraged to share their experiences, suggestions, and
concerns for future mitigation activities.

Table 2.6: Participation Matrix

o [a) al 2| o | o a a
> JEl2 22 a2 5|88l 2 & »8c|2s
S = o Sl |9l 282|830 |05 8= |8l elcls
= S | =| /8 3|02 58l c|>|> 3|86 | &=l 5|2
3 Q & glE| Bl GlElE|E|E &85 E s E 5
< gl e 3 i gl g S (9] Q 214 17} =

a Sl S| T | I
Application 3/5/12 X
Letters of 2009
Support 2012 X | X X X X | X XX X | X X X
School
Superintendent | 10/2013 X X X | X X X X X
Meeting

Memos of 10/2013- X
Understandings 1/2014

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Survey 11/2013-
Distribution 5/2014 X X | X X
Planning Team | 1/2014- X XXX XXX | X [X|X|X|X[X]|X[X[X|X]|X
Meetings 7/2014
Hazard 11/2013- | X | X XX X[ XXX [ X[ X|X[X|IX]|X[|X[X|X]|X]|X
Identification 5/2014
Vulnerability 3/2014- | X | X XX X[ XXX [ X[ X|X[X|IX]|X]|X[X|X]|X]|X
Assessment 5/2014
Mitigation 4/2014- | X | X XX X[ XXX [ X[ X|X[X|IX]|X]|X[X|X]|X]|X
Measures 4/2015

'mfgfjgf;ggt;"”i’;%l;:xx X IxIxIxIxIx | x|xIxIx|xIxIx|x|x|x|x

Draft Review 712014 X | X X[ X[ X[ XXX

Public 8/2014-

Reviews** 6/2015
State & FEMA s
Approval '
Local Adoption ?

* Due to the small size of some jurisdiction thegpresented by the Fannin County EMGme activities.
**The planwasavailable at the Fannin CoufitfM & TCOGforpublic review while pending State and FEMA approval

2
LAy
LW !

ATy
AR\ | '_t;r ;i,‘,'f‘
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2.7 Community Capability Assessment

The planning team conducted aapability assessmerthat identified capabilities,
authorities, policies, and other resources available to reduce hazard vulnerabilit
These capabilities were divide into four categories and listed in Table 2 [Zocal
capabilties are very limited due ¢ the size, geographic location, and below
average local economy The planning team along with the Fannin County
jurisdictions will continue to strive to implement the maximum amount possible
with their limited resources. Thiswill be done primarily with low to no-cost

public education measures.

Planning and Regulatory 6 Existing plans, policies, ordinances, laws,

/Per Capita Income\

A

Fannin County ranks 228
out of 254 counties on per
capita income. & Bureau
of Economic Analysis,
U.S Department of
Commerce, 2012 /

etc. that decrease local vulnerability to natural hazards.
Administrative and Technical ¢ Staff, skills, and toolsthat can be used for mitigation planning or to
implement identified mitigation measures.
Financial 6 Local operating budget and capital improvement funding that may be utilized to fund
mitigation projects.
Education and Outreach & Programs or methods inplace that could be utilized for mitigation
information dispersal.

Table 2.7: Capability Assessment

Planning & Regulatory

Capability or Function Mitigation Applications Jurisdictions and/or
Resource Entities

Capital AShort-range plansthat identifies | AWhen updating plan give Bonham

Improvement capital project and equipment prioritization to projects that

Plans/Strategic
Plans

purchases

mitigate multiple hazards

AEnsure that capital improvements
are consistent with mitigation
goals and objectives

Flood Insurance
Studies(FIS) &
Food Insurance

Aldentifies area where
communities must regulate
developmen, where flood

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

Bailey, Bonham, Dodd City,
Ector, Fannin County,
Honey Grove, Ladonia,

Rate Maps insurance is required, and more accurate documenand Leonard, Savoy, Trenton, &
(FIRM) determines flood insurance rates|  allow for saferland use Windom

Emergency ADescribeswhat local entitieswill | Al ncor por at e t he| Bailey, Bonham, Dodd City,
Operation Plans do when conducting emergency identified hazards into the EOP Dodd City ISD, Ector, Ector
(EOP) & operations and how tosustain and COORP plans to ensure that | ISD, Fannin County, Honey
Continuity of operations in an emergency all hazards are supprted by the Grove, Honey GrovelSD,

Operations Plars
(COOP)

event

EOP and Coop Plans

Awhen the county EMC updates
the basic plan and the annexes
incorporate mitigation in all
documents not just Annex P:
Mitigation

Ladonia, Leonard, Leonard
ISD, Sam Rayburn ISD,
Savoy, Savoy ISD, Trenton,
Trenton ISD, & Windom

Comprehensive
Land Use Plars

APromotes efficient land use of
patterns that are sensitive to
environmental and social
concerns

AWhen plan is updated
incorporate hazard mitigation
measureghrough conservation,
drainage management and flood
control

Bonham

Zoning & ARegulates size and type of Almprove zoning standards to Bonham, Fannin County,
Building structures andand use. address mitigation issues such as| Honey Grove, Ladonia,
Ordinances resticting building in high hazard | Savoy, & Trenton

areas and setting design stands fo

new construction to result in

increased hazard resistance
District AAnnually revised plan that ASet a goal to strive to ensure a Dodd City ISD, Ector ISD,
Improvement serves toguide district and safe and orderly environment by | Honey Grove ISD, Leonard
Plans campus staff in obtaining the utilizing mitigation measures ISD, Sam Rayburn ISD,

districts goals through a
continuous cycle of

improvement

such as construction a school safe
room or incorporating water

Savoy ISD, & Trenton ISD

conservation intocurriculum

Fannin County MultiJurisdictional Hazard Mitigation Plan

Page20



Capability or
Resource

Function

Mitigation Applications

Jurisdictions and/or
Entities

Fire Departments

AProvides community with fire
suppression and emergency
services

AProvide fire safety training
programs such as Fire Wise,
evacuation plan development, fire
safety house, etc.

Bailey, Bonham, Dodd City,
Ector, Honey Grove,
Ladonia, Leonard, Savoy,&
Windom Trenton

provide daily

approaching hazards

Police AEnforces local, county, and state] AConduct adolescent safety Bonham, Ector, Fannin
Departments laws and ensuring safety of programs and 911 education County, Honey Grove,
residents programs Enforce local codes Ladonia, Leonard, Savoy, &
and ordinances Trenton
_ | City Clerks ACustodian of records and data ARecord event data for Bailey, Bonham, Dodd City,
8 incorporation into plans and Ector, Honey Grove,
c regulations Ladonia, Leonard, Savoy,
S Trenton, & Windom
ﬁ Emergency ACoordinates emergency AProvide trainings CERT Bonham & Fannin County
o3 Management management services to include| recruitments outreach activities
o | Coordinator both natural and marmade that mitigate hazards
= events
© | County AElected or appointed officials AAdopt and implement mitigation | Bailey, Bonham, Dodd City,
@ | Commissioners, charged with administering local plan Dodd City ISD, Ector, Ector
£ Superintendents, governments and education AEstablishand update building ISD, Fannin County, Honey
e Administrators establishments codes, zoning regulations, and Grove, Honey Grove ISD,
-f,’: and Elected ordinances that would mitigate Ladonia, Leonard, Leonard
Officials hazards ISD, Sam Rayburn ISD,
Savoy, SavoyiSD, Trenton,
Trenton ISD, & Windom
Warning Systems | AWarn residents of approaching | AGive early notice so that Countywide
(Code Red & hazard and to take preparedness  mitigation can take place
Sirens) measures
Public Works AResponsible for maintaining AReduce erosion, soil expansion, | Bailey, Bonham, Dodd City,
public utilities and flooding by ensuring Ector, Honey Grove,
roadways and waterways are Ladonia, Leonard, Savoy,
clear and needed upgrades are | Trenton, & Windom
noted to officials
Local Budgets AlLocal operating budget and AWhen setting local ludgets fund | Bailey, Bonham, Dodd City,
capital improvement funds mitigation projects Ector, Fannin County,
Honey Grove, Ladonia,
Leonard, Savoy, Trenton, &
< Windom
8 Taxation AFinancial charge or levy AProvide public with information Countywide
g imposed that allows government| about has cosbenefit mitigation
iL entities to carry out necessary can save future tax dollars
functions
Grants ANon-repayable funds that AApply for and utilized grant funds | All jurisdictions and entities
requires a proposal or such as for mitigation projects
application
Service Avolunteer grougs that work to ACan provide education programs | Countywide
Organizations strengthen communities and and localized response assistance
(CERT) serve the public
- Public Utilities, AProvide utilities services such as| AEducation information can be Countywide
% Municipal Utility power, gas, water, phone, etc. tof provided on their web sites about
o Districts the residents of Fannin County. storm preparedness and
5 (MUDs), & These entities have disaster prevention tips that can mitigate
©) Special Utility response plans and in a disaster| utility damages
o3 Districts(SUDs) ensure that their services are
g restored as quickly as possible
% Schools AProvide education for over 5,000 Alncorporate Hazard Mitigation Dodd City ISD, Ector ISD,
o students countywide from PreK Measures in school actitties and | Honey Grove ISD, Leonard
% to 12" grade in classroom education ISD, Sam Rayburn ISD,
L Savoy ISD, & Trenton ISD
Media APublications, digital articles, ADistribute information on Countywide
(all forms) voice, and television outlets preparedness methods and
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CHAPTER THREE 0 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 in the county is unique in laiton, topography,
location of critical facilities, commercial andresidential development, etcSome municipalities are more
susceptible to certain hazards because of these and other unigue circumstances. It is important to identify
these hazards so thaappropriate action can be taken to mitigate the impact, minimizlssand recover as
quickly as possible. It is recognized that all the demands of a disaster situation canm® anticipated. B
being aware of the areas, major facilities and persons timaay be vulnerable to each typef hazard preventive
measuresan be planned.

Chart 3.1: Natural Hazards Experienced in Fannin County *

Thunderstorms 88.6%
Winter Storms 82.3%
Extreme Heat 74.7%
Hailstorm 65.8%
Drought 65.8%
Tornado

Expansive Soil

Flood 21.5%

Wildfire 16.5%
Human-Caused 16.5%
Earthquake 11.4%

Dam Failure

* This is based on the results of the Hazard Assessment Survey not past historic events.
The National Climatic Data Center (NCDC) maintains records regarding weather events since 1950. This

database along with information obtained from mitigation meetings was used to prepare profiles which assess
each of the natural hazards capable of oceing within the County. Twelve hazards were identified by the
HMPT and addressed in this plan.The hazards are in order obccurrenceaccording to the Mitigation Survey.
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Table 3.1lists these natural hazards and explains how and why each was identified as a hazard to the County

and jurisdictions.

Table 3.1 Summary of Hazards

Type of o o
Hazard yp How Identified Why Identified
Disaster
Thunderstorms T Review past disaster declarations . . . .
(Including . T Flat terrain allows high velocity winds to occur
. fTWind Storm databases . .
Wind & Natural . fDamages to public and private sector
. . T Review NCDC database ) .
Lightning) . 1 Economic dependence upon agriculture
. T Public Input . e , .
(Section 1) . fDefine OWinddé vs. 0Tor
i Local Media
fIReview past disasters lOccur rarelyd which has left the area with little
i T Review NCDC database equipment
Winter Storms . . .
: Natural T Public Input fDamages to public and private sector caused by
(Section 3 .
fFarm Service Agency heavy snows, etc.
TNOAA fHumans and property are not prepared for
1 National Weather Center extended periods otold in this area
Extreme Heat 1 Review past disaster declarations
E N | fHeat databases 1 Prolonged temperatures over 100 degrees
vgnts atura . Fahrenheit are common in summer months
(Section 3) T Review NCDC database .
fHeat affects peopleanimals and crops
T Input from County
T Review past disaster declarations
Hailstorm Natural Wind Storm databases T Hail is a major economic hazard to this
(Section 4 aura T Review NCDC database agricultural area
T Public Input ' Hail events occur every year
7 Local Media
T Review past disasters 1 Drought is common in County
Droughts Natural 9 Drought databases 1 Drought in common in State
(Sectionb) atura T Review NCDC database T Drought was one of the most costly past
1 Public Input disasters
{Farm Service Agency 1 Economic dependence upon agriculture
1 Review past disaster declaration
- d { Tornado databases ffCommon to State
Sorr;a 0 Natural 1 National Weather Service T Public Concern
(Section § T Review NCDC database fPast damages
T Public Input fDamages to public and private sector
7 Local Media
T Review past disaster declarations
Expansive 1 Soil databases f'Common to area
Soils Natural T Public Input 1 Affect utilities by breaking underground lines
(Section ) T Natural Resource Conservation 1 Cause foundation damage
Service NRCS) fCause road/street upheavals
i Local Media
T Review of FIRMS 1 The County contains many rivers and streams
Floods Natural T Risk Assessments 1 Experienced frequent flooding in past
(Section § atura T Public Input 1 Most common disaster for this area

T Review of past disasters
TNFIP repetitive loss properties

T Construction of two large reservoirs
fIincreased development in drainage basin

Fannin County MultiJurisdictional Hazard Mitigation Plan

Page23



Type of - "
Hazard Di)g;ster How Identified Why Identified
T Review pastevents {Common to area
o fReview NCDC database . A .
Wildfire . 9 Can occur in conjunction with drought and/or
. Natural T Public Input ) i
(Section 9 lightning
f Texas Forestry . .
qLocal Media f'Damages to public and private sector
fiPublic Input fRecent disaster declarations
Human- L
Caused f'Homeland Security ﬂlncrea;mg likelihood .
(Terrorism/ Human- fPublic Input ﬂilcl)tintlal Lor mass cssualtles
Hazardous Caused T Media TAll- azgr approac _ _
Materials) TEPA flincreasing amount of hazardous materials being
(Section 10 {Past events transported through County
USGS Database T Although Earthquakes withepicenters within
Earthquak fEarthquake databases this region are rare and smathere is seismic
a .qua N Natural . activity
(Section 1) T Review NCDC database . .
SIPublic Input 1 According to USGS several earthquakes with a
Local M F;I magnitude of 3 to 4.5 will probably occur each
TLocal Media century
fPublic Input
. Risk Assessment fiPopulation and buildings below dam are very
Dam Failure Technological | f/ TexasCommission on vulnerable in event of release or dam failure
(Section 13 Environmental Quality (TCEQ)
fNational Inventory of Dams (NID)
fFannin County Dam Study

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

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

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

3. Impact/ Extent: The impact/extent is the magnitude of thedamages or consequences thete hazard is
capable of irflicting upon the jurisdictions. Classification methods such as tHeujita scale and Richterscale
are used to illustrate extent. Due to the limited amount of county and cHspecific documented data, the
analysis for determining potential severity wadnited to obtaining opinion and information furnished by local
residents, emergency responders, and the county and city Emergency Management Coordinators.

Table 3.2a: Impact/Extent of Hazards

Potential Severity of Impact: (30% of Priority Risk Index)
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9 Multiple deaths
9 Complete shutdown of facilities for 30 days or more.
1 More than 50 percent of property destroyed or with major damage.
Major 1 Injuries and/or ilinesses result in pemanent 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 9 Injuries and/or ilinesses do not result in permanent disability.
Index Value = 2 9 Complete shutdown of critical facilities for more than 1 week.
1 More than 10 percent of property destroyed or with major damage.
. 1 Injuries and/or ilinesses are treatable with first aid.
Limited o L .
Index Value = 1 9 Shutdown of critical facilities and services for 24 hours or less.
1 Less than 10 percent of property destroyed or with major damage.
Warning Time: (15% of Priority Risk Index) Duration:  (10% of Priority Risk Index)
1 Less than 6 hours _I 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 M 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 illustrat?
the severity of damages.

Table 3.2b: Previous Occurrences

Hazard Previous Occurrences Sl Probable Location
Future Events
Thunderstorms 160events between 182-2012 Highly Likely Random throughout county
Winter Storms 18 events between 1992011 Highly Likely Random throughout county
Extreme Heat 7 eventsbetween 198-2011 Highly Likely Regional
Hailstorm 72 events between 1982013 (1.50 +) Highly Likely Random throughout county
Drought 10 severe events between 28-2011 Highly Likely Regional
Tornado 47 events between 1958012 Highly Likely Random throughout county
Expansive Soil Limited Data Unlikely* Random throughout county
Flood 40 events between 1998012 Highly Likely Floodplains Areas,City of Bonham, and
Lake Bonham
Wildfire Wildfires are numerous each year Highly Likely Random throughout county
- . Critical Facilities, VA Hospital, &
Human-Caused Limited Data Likely Correctional Facilities and HW582, 121, 56,
& 78
Earthquake No record of previous occurrence Unlikely Regional
Dam Failure No record of previous occurrence Unlikely Lake Bonham Dam, Coffee Mill Dam, &
Coffee Mill Dam

*What is considered Expansive Soil in Fannin County is often referred to as normal settling of the soil. Evetfathegessvselenot result
in a threat to health or life.

5. Probability of Future Events: Probability of Future Events describes the probability that the hazard 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 3.2c. Probability of Hazards
Probability of Future Events: (45% 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, but less than or equal to 0.B3
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 0.0
Unlikely 1 Event probable in next 10 years.
Index Value =1 I 1/10=0.10 (0.10 or les}

* Example: If Fannin County has had 10 tornado years recorded in the lastA0QQ@arS.10 average per year, which would makedornado
oUnlikelyo6 to occur within the County.

6. Vulnerability : Vulnerability describes how expostor susceptible to damage theoainty is in terms of why
and where he hazard can occur within the cunty and/or the elevenjurisdictions. 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 byhe identified natural hazard event. Some
natural disasters set off other types of catastrophes in a cascade of effects that lead to a highly compley
situation. Secondary hazards can be events such as transportation and communications disruptions, fire,
hazardous materials dispersion, power outages, and other utilities disruptions. These secondary events are
identified along with the associated primary hazard due to how they can dictate the amount of impact a natural
hazard event can have on theounty andor the eleven jurisdictions.

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

Table 3.2d: Priority Risk Index (PRI)*
" Probability

| | |
| | |
I T T A B

Medium Risk | PRI score 2.0 to 3.0 | Low Risk | PRI score 2.0 to 3.0

Impact/ Extent
(30%)

Duration
(10%)

Warning Time
(10%)

PRI Score

Human-Caused** 3 3 4 1 2.75
Earthquake 1 1 4 1 1.25
Dam Failure 1 3 4 2 1.95

*Priority Rating Index is based on severity, probability, & vulnerability
*HumanCaused Probability is not based on previous occurrences but on general perceived terrorism threat.
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HAZARD PROFILE: Section One - Thunderstorms (Including Wind & 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 th
buildup of charged ions in a thundercloud. When that buildup interacts
with the bestconducting object or surface on the ground, the result is
lightning bolt. Lightning is a major threat during a thunderstorm. Each
year in the U.S. 75 to 100 people are hit and killelly lightning. A bolt of

lightning can reach temperatures of over 50,000 degrees F.

Thunder is the sound of the shockvave produced by the rapid heating and
cooling of the air near the lightning bolt. The typical thunderstorm is 15

miles in diameter and lasts an average of 30 minutes and may also by
accompanid by high winds, rain, and hail. A thunderstorm is considered
severe if it produces hail at least % inch in diameter, or high damagin
winds 58mph or greater. The high winds may be in the form of straight
line winds or a microburst. While thunderstormsare capable of producing
tornadoes, hail, and floods, this Hazard Mitigation plan profiles thesg
events as separate natural hazards.

The National Weather Service distinguishes between straigiie winds
and tornadoes when surveying storm damages. Sght-line 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 occurred when it is really strdliglet
winds. Straightline winds can be as powerful as a tornado.

Figure 1: Life Cycle of a Thunderstorm
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| Cumulus Stage Mature Stage
. The Cumulus Stage is the | The Mature Stage is the stronges !
- developing stage of the§ - and most dangerous stage of the |
thunderstorm. At this stage: | storm. This stage has updrafts bu
. the storm only consists of: also has cool downdrafts tha
- warm updrafts or upward | = contain precipitation. The clouds
. moving air currents caused : often have a considerable depth o
. by convecton. The updrafts ' 40,000 to 60,000 feet. :
- 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

Dissipating Stage :
The cool downdrafts and :
precipitation
weaken the storm. These
downdrafts hit the ground :
spread out and stop theé
influx of warm air feeding :

eventually

Gudl L ines 6 Storms organize into a linear structure. These storms can also produce hail andak\mrnadog

tornado.

power lines with winds in excess of 100 mph.

winds in excess of 80mph, strong tornads, and large hail.

<

Bow Echoes 8 Often embedded in a squall line can produce tornaeike damage, or occasionally produce a

Micro B ursts 8 These storms produce downburst that can do tornado equivalent damages to homes, trees, .

Super Cells 6 These are the strongest and longest type of thunderstorms. These storms are capable of prodc

>

Fannin County MultiJurisdictional Hazard Mitigation Plan

Page28



2. Location

There is no place in the U.S immune from thunderstorms or lightning strikes and that is true for the entire
Fannin County area which, according to the Oklahoma Climatological Survey, averages-30 thunderstorm
days a year.

Chart 2: Location of Fatal L ightning Strikes

On or near bodies

of water

13%

—On agolf course

B 4%
Other (includes Near heavy
riding bikes, equipment

mowing, mt 6%
climbing,etc.)
32%

Source: National Weather Service

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 rag@aising wide spread flooding
and road closures. Large economic loss to agriculture 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 stormscan also down trees and highline poles and result in power outages capable 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
affect a building and helps explain Wy these winds cause buildings to fail. Wind speeds, even in these extreme
wind events, rapidly increase and decrease. An obstruction such as a house in the path of the wind causes the
wind to change direction. This change in wind direction increases m®ure on parts of the house. The
combination of increased pressures and fluctuating wind speeds creates stress on the house that frequently
causes connections between building components to fail.

Figure 3: Windstorm Effects on Structures

SIDE =
VIEW
$d 49
WIND PRESSURE ON ROOF. WIND PRESSURE ON WALLS,
INTERNAL PRESSURE ADDS TO ROOF UPLIFT, INTERNAL PRESSURE ADDS TO WALL SUCTION,
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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 addors 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.

Damage can also be caused by flying debris (referred to as windborne missile$)wind speeds are high

enough, missiles can be thrown at a building with enough force to penetrate windows, walls, or the roof. For

exampl e,

an

object

such as

a

206 X

46 wo-mphwnd, cad

we i

have a horizontal sped 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 and constructed

to resist debris impact during extreme winds. Because missiles sgverely damage and even penetrate walls

and roofs, they threaten not only buildings but the occupants as well.

With thunderstorms also comes lightning. Eaclsecond there are 50 to 100 clodt-ground lightning strikes

across the U.S. These strikes c&ill humans and animals, disrupt utilities, and start wildfires.

4. Previous Occurrences

Since 1982he National Climatic Data Center (NCDC) recordedl54thunderstorm and high wind events and
6 reported cases of lightning damage in Fannin County. Due the rural nature of the County, most reports
of thunderstorms and associated damage are from cities and townssses from livestock deaths in rural areas

of the county often go unreported.

Table 4a: Thunderstorms 19822012

Location Date Type Wind Speeds | Property Damages
Fannin 5/31/1982 Thunderstorm Wind 52 knots 0
Fannin 6/15/1982 Thunderstorm Wind 0 knots 0
Fannin 6/28/1983 Thunderstorm Wind 61 knots 0
Fannin 6/28/1983 Thunderstorm Wind 61 knots 0
Fannin 6/28/1983 Thunderstorm Wind 70 knots 0
Fannin 7/1/1983 Thunderstorm Wind 56 knots 0
Fannin 4/20/1984 Thunderstorm Wind 0 knots 0
Fannin 7112/1984 Thunderstorm Wind 0 knots 0
Fannin 10/31/1984 Thunderstorm Wind 0 knots 1 Injury
Fannin 10/31/1984 Thunderstorm Wind 0 knots 0
Fannin 10/31/1984 Thunderstorm Wind 0 knots 0
Fannin 5/13/1985 Thunderstorm Wind 52 knots 0
Fannin 3/11/1986 Thunderstorm Wind 0 knots 0
Fannin 4/19/1986 Thunderstorm Wind 0 knots 0
Fannin 6/23/1986 Thunderstorm Wind 0 knots 0
Fannin 712/1986 Thunderstorm Wind 57 knots 0
Fannin 5/19/1987 Thunderstorm Wind 0 knots 0
Fannin 5/28/1987 Thunderstorm Wind 0 knots 0
Fannin 9/18/1987 Thunderstorm Wind 0 knots 0
Fannin 3/24/1988 Thunderstorm Wind 0 knots 0
Fannin 6/4/1989 Thunderstorm Wind 0 knots 0
Fannin 6/4/1989 Thunderstorm Wind 0 knots 0
Fannin 7/2/1989 Thunderstorm Wind 52 knots 0
Fannin 9/9/1989 Thunderstorm Wind 61 knots 0
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Location Date Type Wind Speeds | Property Damages
Fannin 4/10/1990 Thunderstorm Wind 0 knots 0
Fannin 4/15/1990 Thunderstorm Wind 52 knots 0
Fannin 5/2/1990 Thunderstorm Wind 0 knots 0
Fannin 5/27/1990 Thunderstorm Wind 0 knots 0
Fannin 5/30/1990 Thunderstorm Wind 0 knots 0
Fannin 4/13/1991 Thunderstorm Wind 0 knots 0
Fannin 5/3/1991 Thunderstorm Wind 0 knots 0
Fannin 5/4/1991 Thunderstorm Wind 0 knots 0
Fannin 11/29/1991 Thunderstorm Wind 0 knots 0
Fannin 5/11/1992 Thunderstorm Wind 0 knots 0
Fannin 6/10/1992 Thunderstorm Wind 0 knots 0
Fannin 9/2/1992 Thunderstorm Wind 0 knots 0
Fannin 9/2/1992 Thunderstorm Wind 52 knots 0
Fannin 10/7/1992 Thunderstorm Wind 0 knots 0
Fannin 11/1/1992 Thunderstorm Wind 61 knots 0

Bonham 5/29/1994 Thunderstorm Wind 57 knots 50K
Mulberry 7/12/1994 Thunderstorm Wind 57 knots 50K
Mulberry 7/12/1994 Thunderstorm Wind 0 knots 50K
Bonham 7/13/1994 Thunderstorm Wind 57 knots 1K
Bonham 7/14/1994 Thunderstorm Wind 55 knots 0
Savoy 8/7/1994 Thunderstorm Wind 0 knots 5K
Ladonia 11/4/1994 Thunderstorm Wind 52 knots 0
Bailey 3/25/1995 Thunderstorm Wind 52 knots 2K
Bonham 4/17/1995 Thunderstorm Wind 61 knots 0
Bonham 4/19/1995 Thunderstorm Wind 56 knots 0
Bonham 5/1/1995 Thunderstorm Wind 52 knots 0
Leonard 5/1/1995 Thunderstorm Wind 52 knots 0
Trenton 71411995 Thunderstorm Wind 0 knots 0
Bailey 714/1995 Thunderstorm Wind 0 knots 0
Bonham 7/5/1995 Thunderstorm Wind 0 knots 25K
Honey Grove 4/28/1996 Thunderstorm Wind 61 knots 0
Bonham 6/12/1996 Thunderstorm Wind 52 knots 0
Bonham 6/12/1996 Thunderstorm Wind 52 knots 0
Honey Grove 6/12/1996 Thunderstorm Wind 71 knots 10K
Bonham 6/17/1996 Thunderstorm Wind 0 knots 15K
Honey Grove 6/17/1996 Thunderstorm Wind 52 knots 0
Leonard 8/11/1996 Thunderstorm Wind 0 knots 15K

Monkstown 9/20/1996 Thunderstorm Wind 0 knots 10K

Telephone 9/20/1996 Thunderstorm Wind 0 knots 5K
Trenton 4/22/1997 Thunderstorm Wind 0 knots 0
Leonard 4/22/1997 Thunderstorm Wind 0 knots 0
Fannin 6/9/1997 Thunderstorm Wind 0 knots 15K
Leonard 6/9/1997 Thunderstorm Wind 0 knots 0
Trenton 6/22/1997 Thunderstorm Wind 0 knots 0

Bonham 6/22/1997 Thunderstorm Wind 0 knots 0
Bonham 6/23/1997 Thunderstorm Wind 50 knots 0
Trenton 7/15/1997 Thunderstorm Wind 0 knots 0
Windom 8/20/1997 Thunderstorm Wind 87 knots 1.1M
Leonard 8/20/1997 Thunderstorm Wind 0 knots 75K
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Location Date Type Wind Speeds | Property Damages
Leonard 6/4/1998 Thunderstorm Wind 0 knots 2K
Trenton 6/4/1998 Thunderstorm Wind 0 knots 1K
Bonham 6/4/1998 Thunderstorm Wind 65 knots 2K

Bailey 8/30/1998 Thunderstorm Wind 52 knots 2K
Savoy 11/9/1998 Thunderstorm Wind 50 knots 0
Bonham 11/9/1998 Thunderstorm Wind 50 knots 0
Bonham 4/3/1999 Thunderstorm Wind 61 knots 0
Leonard 4/26/1999 Thunderstorm Wind 0 knots 1K
Bonham 4/26/1999 Thunderstorm Wind 52 knots 0
Trenton 4/26/1999 Thunderstorm Wind 0 knots 20K
Honey Grove 4/26/1999 Thunderstorm Wind 0 knots 2K
Leonard 5/11/1999 Thunderstorm Wind 0 knots 1K
Bonham 8/13/1999 Thunderstorm Wind 0 knots 1K
Bonham 8/13/1999 Thunderstorm Wind 0 knots 1K
Ladonia 5/12/2000 Thunderstorm Wind 0 knots 5K
Trenton 5/27/2000 Thunderstorm Wind 52 knots 0
Leonard 5/27/2000 Thunderstorm Wind 60 knots 15K
Ladonia 5/27/2000 Thunderstorm Wind 52 knots 2K
Fannin 2/9/2001 Thunderstorm Wind 52 knots 0
Telephone 2/9/2001 Thunderstorm Wind 52 knots 2 Injuries & 10K
Fannin 2/9/2001 Thunderstorm Wind 52 knots 5K
Honey Grove 2/9/2001 Thunderstorm Wind 52 knots 5K
Ladonia 2/9/2001 Thunderstorm Wind 52 knots 10K
Bonham 2/24/2001 Thunderstorm Wind 52 knots 0
Monkstown 5/6/2001 Thunderstorm Wind 52 knots 0
Honey Grove 5/27/2001 Thunderstorm Wind 52 knots 5K
Leonard 5/27/2001 Thunderstorm Wind 52 knots 0
Ladonia 5/28/2001 Thunderstorm Wind 0 knots 15K
Bonham 5/31/2001 Thunderstorm Wind 52 knots 0
Ivanhoe 6/14/2001 Thunderstorm Wind 52 knots 0
Trenton 9/8/2001 Thunderstorm Wind 61 knots 50K
Trenton 9/9/2001 Thunderstorm Wind 52 knots 20K
Bonham 11/23/2001 Thunderstorm Wind 0 knots 5K
Honey Grove 7124/2002 Thunderstorm Wind 0 knots 5K
Fannin 7124/2002 Thunderstorm Wind 0 knots 5K
Windom 8/14/2002 Thunderstorm Wind 0 knots 3K
Fannin 8/14/2002 Thunderstorm Wind 0 knots 3K
Bailey 8/25/2002 Thunderstorm Wind 57 knots 3K
Bonham 8/25/2002 Thunderstorm Wind 57 knots 0
Bonham 8/27/2002 Thunderstorm Wind 52 knots 5K
Trenton 9/8/2002 Thunderstorm Wind 61 knots 50K
Windom 9/23/2002 Thunderstorm Wind 52 knots 6K
Bonham 6/11/2003 Thunderstorm Wind 52 knots 0
Trenton 7/22/2003 Thunderstorm Wind 52 knots 0
Honey Grove 8/21/2003 Thunderstorm Wind 52 knots 5K
Trenton 3/4/2004 Thunderstorm Wind 61 knots 0
Bonham 6/2/2004 Thunderstorm Wind 52 knots 1K
Bonham 6/7/2004 Thunderstorm Wind 52 knots 0
Bailey 4/25/2005 Thunderstorm Wind 70 knots 10K
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Location Date Type Wind Speeds | Property Damages
Bonham 6/17/2005 Thunderstorm Wind 50 knots 3K
Bonham 6/17/2005 Thunderstorm Wind 50 knots 0
Bonham 6/17/2005 Thunderstorm Wind 50 knots 30K
Bonham 7/1/2005 Thunderstorm Wind 50 knots 5K
Bonham 9/28/2005 Thunderstorm Wind 56 knots 10K
Fannin 11/27/2005 High Wind 50 knots 3K

Dodd City 5/9/2006 Thunderstorm Wind 52 knots 40K
Bonham 7/17/2006 Thunderstorm Wind 65 knots 30K
Bonham 8/11/2006 Thunderstorm Wind 50 knots 0
Fannin 2/24/2007 High Wind 50 knots 2 Injuries & 225K

Telephone 5/30/2007 Thunderstorm Wind 50 knots 5K
Bonham 5/30/2007 Thunderstorm Wind 50 knots 0

Bailey 5/30/2007 Thunderstorm Wind 50 knots 1K
Ivanhoe 9/25/2007 Thunderstorm Wind 50 knots 50K
Bonham 4/3/2008 Thunderstorm Wind 52 knots 10K
Leonard 4/10/2008 Thunderstorm Wind 70 knots 250K
Fannin 4/10/2008 Thunderstorm Wind 65 knots 40K

Honey Grove 4/17/2008 Thunderstorm Wind 50 knots 10K

Fannin 4/17/2009 Strong Wind 39 knots 3K

Telephone 5/6/2009 Thunderstorm Winds 52 knots 2K
Trenton 5/8/2009 Thunderstorm Wind 52 knots 4K
Trenton 6/10/2009 Thunderstorm Wind 56 knots 6K
Bonham 6/10/2009 Thunderstorm Wind 56 knots 5K
Trenton 10/25/2009 Thunderstorm Wind 50 knots
Leonard 7/18/2010 Thunderstorm Wind 50 knots 25K
Bonham 5/22/2011 Thunderstorm Wind 52 knots 15K
Bonham 6/20/2011 Thunderstorm Wind 45 knots

Honey Grove 7/02/2011 Thunderstorm Wind 56 knots 12K
Bonham 10/22/2011 Thunderstorm Wind 52 knots 5K
Ravenna 6/11/2012 Thunderstorm Wind 52 knots 15K
Randolph 6/13/2012 Thunderstorm Wind 83 knots 600K

Source.www.ncdc.noaa.gov
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February 10, 20130 Honey Grove, Texas

Main Street Presbyterian Church in Honey Grove burned to the ground
after being struck by lightning.

SourceHoneGroveMain StreePresbyterian Church

Table 4b: Lightning 2005-2013

Location Date Type Damages
Bailey 7/1/2005 Lightning Power substation knocked out & 5K
Bonham 9/25/2007 Lightning Power outages near Lak&onham & 10K
Bonham 5/6/2009 Lightning Lightning struck the communications tower on the top of the

Fannin County Sheriffés Offic
disabling computer systems

Trenton 6/10/2009 Lightning Private residences struclestroying electric appliances
Trenton 5/9/2010 Lightning Lightning struck steeple of church causing a debris field
Honey Grove 2/10/2013 Lightning | Lightning struck a historic church built in 1902 causing it to burn to

the ground 100K+

Sourcewww.ncdc.noaa.gov

5. Probability of Future Events

There is an average ddit least 5documented significant losses from strong thunderstormisigh wind events
and/or lightning eventsin the county each yearBased upm past occurrences the probability of future severe
thunderstorm events within the county is highly likely.

6. Vulnerability

Vulnerability is difficult to evaluate since thunderstorms can occur at different strength levels, in random
locations and can ceate relatively narrow paths of destruction. Due to the randomness of this event, the
entire population of the County remains vulnerable to possible injury and/or property loss from lightning and
strong winds associated with thunderstorms.

Fannin Countyps susceptibility to wind disaster 12831 c omp
manufactured homes in the county, according to the Texas Department of Housing and Community Affairs
this is an increase of over 100 from 4 years ago.

Although manufactured homes aremore vulnerable to strong windthan other structures all structures are
vulnerable to lightning. Lightning can strike ten miles out from the rain column, enabling injurious lightning
strikes These strikes caomccur under a clear sky ahead of the storm.
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7. Secondary Hazards

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

8. Overall Summary of Vulnerability and Impacts

Statewide Texas has a significanexposure 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. Damage similar to that causeoly tornadoes can result from
high winds such as straighline and microburst winds associated with thunderstorms. Within the County,
inferior construction, mobile homes and crop land are most vulnerable to high winds. Overall, lightning is
the most consant and widespread threat to people and property during the thunderstorm season.

Table 8: Summary

Jurisdiction Potential Severity of Impact Probability of Future Events Risk
Bailey Major Highly Likely High
Bonham Major Highly Likely High
Dodd City Major Highly Likely High
Dodd City ISD Major Highly Likely High
Ector Major Highly Likely High
Ector ISD Major Highly Likely High
Fannindel ISD Major Highly Likely High
Honey Grove Major Highly Likely High
Honey Grove ISD Major Highly Likely High
Ladonia Major Highly Likely High
Leonard Major Highly Likely High
Leonard ISD Major Highly Likely High
Ravenna Major Highly Likely High
Sam Rayburn ISD Major Highly Likely High
Savoy Major Highly Likely High
Savoy ISD Major Highly Likely High
Trenton Major Highly Likely High
Trenton ISD Major Highly Likely High
Windom Major Highly Likely High
Rural Areas Major Highly Likely High
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HAZARD PROFILE WORKSHEET

HAZARD: Thunderstorms (Including Wind & Lightning)
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 ofcritical facilities for at least 2 weeks.

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

Minor Injuries and/or illnesses 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 illnesses 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 destrogleor with major damage.

= =4 =4 -—a_a_a_a_9._4_Q9o-=a-9a_-9

FREQUENCY OF OCCURRENCE: SEASONAL PATTERN:

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

SOURCE DOCUMENTS:

O 00 X

NOAA, NWS, Local Media, Texas Hazard Mitigation Plan, and locahews media
DATA LIMITATIONS:

Limitations in quantifying long term economic losses
Damageto rural areas often goes unreported

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

CASCADING POTENTIAL:
Heavy downpours of rain from extended duratiomimay cause flash flooding
Lightning can cause wildfires
Can produce downburss, large hail and violent tornadoes

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

PROGRESS SINCE EXISTING PLAN DEVELOPMENT

Emergency phone alerting is available for entire county on landline and mobile phones
100+ residential storm shelters have been installed

Additional storm warning sirens and upgrades to some of the existing sirens

Increased use of social media for all tygeof hazard information

Increase number of CERT volunteers trained and ready for emergency response
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HAZARD PROFILE: Section Two 6 Winter Storms

1. Description
Winter storms happen in Fannin County when precipitation occurs
while the temperature is near or below freezing. This plan defines
winter storm as a single event or combination of the following winte
weather types occurring over a wide area of the county:

Ice storm 0O Ice storms are described by the Nationa
Weather Serice (NWS) as an occasion when damagin
accumulations of ice are expected during freezing rain
situations. Significant ice accumulations are usually
accumulations of 0.25 inches or greater. These ic
accumulations make walking and driving extremely
dangeraus, and can create extreme hamds to motorists
Heavy snow - Defined as either a snowfall accumulatin of
four inches or morein depth within 12 hours, or snowfall
accumulationof at leastsix inches in depthwithin 24 hours.
Freezing rain or freezing drizzle - An occasion when rain
or drizzle freezes on surfaces such as trees, power lin
highways, etc.
Sleetd Raindrops thatfreeze into ice pellets before reachin
the ground. These pellets usually bounce after hittin
surfaces.

Extreme Cold & When temperatures drop well below

normal for the area it is considered to be Extreme Cold. Exposure to extreme cold temperatures can
lead to serious or lifehreatening health issues such as hypothermia and frostbite.
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2. Location
Winter Storms have no distinct geographic boundary. They can occur in every area of the county including
the north Texas region. Figure 2lustrates the weather set up that brings winter weather to Fannin County.

Figure 2: North Texas Winter Storm Setup March 2008.

Dip in jet stream brings snow to Dallas

After no measurable snow fell most of the winter, Dallas/Fort Worth may receive its second snow
in a week today. Snow is also expected tonight across parts of Arkansas still digging out from

Tuesday's snow.

3 As moist air overruns
cold air, snow will
develommp roday and
¢ 2

2 Alarge dipin
the jet stream
will spread
cold air from
Canada all the
way 1o the
southern

Plains.

The strong winds
\  of the jet stream will

Low pressure developing over & Warm, enhance rainfall over

South Texas will send moist air . moist southeastern Texas.
into the southern Plains and air
lower Mississippi Valley. ) )
Sources: Natlonal Weather Service. Hydrometeorological Prediction Center By Bob Swanzon and Julle Saider. USA TOOAY

USA TODAY weather focus: "Dip in jet stream brings snow to Dallas"

Rain is expected to change over to snow along ant-20mhNudrth Texas this afternoon. The
National Weather Service is forecasting 1 to 2 inches of snow foiRibiet Daliés metro area,
with roads becoming slick for the evening and Fridaygroommmutes. If the forecast verifies, it

would push the snowfall total this year close to the annual average of 2.5 inclesatdaFW.
from USA TODAY Newspaper)

3. Impact/ Extent

Winter storms such as blizzards can strike unexpectedly and can crdaeardous travel conditions and utility
outages. Winter weather, every year, indirectly kills hundreds of people in the U.S, primarily from automobile
accidents but from overexertiorand hypothermia as well.

Heavy accumulations of ice can bring down tes and power lines, disabling electric power and
communications for days. Heavy snow or ice can immobilize communities by shutting down transportation
into, out of, and within the county. In rural areas and smaller communities, hmes and farmsnay be isdated

for days. Livestock and other animals can die from exposure. When the event happens in the early spring
crops such as fruit can be destroyed. Fortunately, Fannin County is not affected by Winter Storms as often
as other parts of the state. Dama&g usually occur in loss of water due to frozen water lines, loss in agricultural
revenue due to loss of livestockpss of power from down power linesand the structure loss of collapsed
outbuildings.

4. Previous Occurrences
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Between 1994 and 2011 thMational Climatic Data Center (NCDC) recorded28 18 significant winter storm
eventsin Fannin County. Some examples of past winter storm events in Fannin County include the following:

Table 4: Winter Storms 19942011*

Location Date Type Damages
. 1 $50M in damages
Fannin & ?6 other 2/9/1994 Ice Storm 1  Temperature drop of 60in 48 hours
counties . .
1  Upto 4inches of ice and sleet
1 Over 30,000 power outages
Fannin & 47 other 11/24/1996 | Winter Storm . A . :
. 1 Icing of roadsresulting in mass traffic accidents
counties
) 1 Unusually Strong Artic Cold Front
. Cold/Wind . .
Fannin & 4/12/1997 Chil 1 2 days of extreme cold with below freezing temps
: and heavy frost
1 75%-90% loss offruit and vegetable crop
i Ice event, at least 2,00€affic accidents
Fannin & 47 other 12/22/1998 | Ice Storm T
counties 1 6 deaths
1 Highways closed due to ice & accidents
Fannin & 47 oth 1 2to 5inches of sleet and snow
ann::r;un tieso er 1/25/2000 Winter Storm 1 Atleast 4 deaths
1 Hundreds oftraffic accidents*& o ver 400 flight
canceled
Fannin & 47 ofh 1 Uptolinchofice
annin . other 12/12/2000 | Winter Storm 1 Over 110,000 people without power
counties . .
1 Major highways closed due to ice &numerous
accidents
Fannin & 47 other 12/25/2000 | Winter Storm 1 Upto4inches of ice
counties 1  Thousands without power
Fannin & 47 other 12/31/2000 | Winter Storm f Upto 3inches of snow
counties 1 Melted snow froze into sheets of ice on roadways
Fannin & 47 other 1/1/2001 Heavy Snow §  Continuation of Dec 31% event
counties
Fannin & 40 other 11/27/2001 |  Ice Storm 1 Upto5inches of snow
counties 1 Hundreds of traffic accidents
Fannin & 19 other 2/5/2002 | Winter Storm Un to 6 inches of
counties q p to 6 inches of snow
Fannin & 2_2 other 3/2/2002 Winter Storm 1 Fannin county received less than 0.25 inches of
counties snow
Fannin & 46 other . 1 $15M in damages
counties 2/24/2003 Winter Storm 1 Hundreds of traffic accidents
1 Upto 3inches of sleet and ice
Fannin & 11 other
counties 211412004 Heavy Snow 1 Upto 5.5 inches of snow
Fannin & ?5 other 12/22/2004 " V\ilhnte/r . 1 Upto 3inches of snow
counties eatherimix 1 Over 500 trafficaccidents
i Up to a quarter inch of ice
Fannin & 30 other 12/7/2005 Winter Storm 1 P q
counties 1 Upto 3inches of snow
§  Hundreds of traffic accidents
. Ice Storm &
Fa””(':rc‘) &nﬁgs"ther 1/17/2007 Winter 1 $10K in damages
. Weather 1 Upto 1inch of ice on roads
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Location Date Type Damages
. Winter .
Fannin County 3/3/2008 Weather 1 Upto 5inches of snow
. . Winter .
Fannin & 2 other counties | 12/15/2008 1 $750K in damages
Weather S .
1 Numerous injuries & several fatalities
. . Winter .
Fannin & 7 other counties | 12/23/2008 1 $150K in damages
Weather
1  Numerouswrecks
1 1death& $1M in damages
i Thousands of traffic accidents
Fannin & 26 other 1/27/2009 | Ice Storm i ) .
counties 1 Upto % inch of ice
1  Over $1M in injuries
1  Hwy 69 between Trenton & Whitewright was iced
i i $2M in damages
Fannin & 1_4 other 1212412009 Winter 1 : g _
counties Weather 1 Upto 1inch of snow created icy roads throughout
county for Christmas morning travel
1  Record snowfall of up to 14.4 inches
) 1  Over 500000 power outages for up to 4 days
Fannin & 31 other o
. 2/11/2010 Heavy Snow 1 Collapsed roofs and buildings
counties .
1 Road damage fom weight of snow
1 1 death& $48M in damages
1 Local reports of 8 inches of snow
Fannin & 6 other counties |  3/20/10 Heavy Snow T Average of 4 inches but up to 8 inches
1 2 deaths & $210K in damages
Fannin & 8 other counties | 1/9/2011 Heavy Snow 1 Upto5inches
1 1 death &$970K in damages
Two extreme winter weather events within a week
1 Thunder sleet
i Up to 8 inches of snow, % in of ice, and 2 inches o
Fannin & 2_0 other 2/1/2011 Ice Storm T P N
counties sleet
1 Rolling blackouts due to electricity demand
1 1death
1 $4.4 million in damages
F inC 2/4/2011 H s 91 Continuation of February T'event
annin County eavy snow 1 Rolling blackouts due to electricity demand
Schools and business closed for over a week
1  Multiple deaths
) lce Storm & 1 Damages to schools
Fannin County** 12/4/2013 Winter
Weather 1 Power Outages
1  Transportation routes closed & Flights canceled
1 Over $28.5 M in damages

* Events after 2/11not docuneeitt NOAA database, informationbased on locally collected atadeapplication for disaster declaration
Sourcewww.ncdc.noaa.gov

Based on past occurrence, Fannin County winter storms have not been shown to have significant impact on
agricultural and loss of life, but there has been property and economic damagke entire population of the
County has been affected, with thousands without power for days and some were without power for weeks.
Loss of power also can disable rural and municipal water districts for days, leaving rural and town residents
without running water.

Figure 4. DR 1356
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FEMA-1356-DR-TX
Declared January 8, 2001

Designated Counties

= TEXAS COUNTIES
T

Incident period:
December 12, 2000 — January 15, 2001

Bowie, Cass, Red River,
Fannin, Titus, Lamar
(PA Cat A-B 1/301)
(PA Cat C-G) 1/19/01)
Lamar (PATA 1/19/01)
Fannin (IA 1129/01)
Titus (TA 1/30/01)

l:l PA (40 total)

% Borden, Carson, Cherokee,

- N
e T l:l TA/PA (6 total)

Morris, Panola, Rains.
Rusk, Smith, Upshur, Wood
(PA1/19/01)

Briscoe, Croshy, Floyd,
Nacogdoches,

San Augustine, Shelby

(PA 1/22/01)

Source: Texas State Mitigation Plan

5. Probability of Future Events
Based on Previous Occurrenceg7 winter weather events have occurred in the 17 years between 1864
2011.This would indicate that the probability of a winter storm occurring within the County is hight likely
with an average of 1.Gevents a year.

6. Vulnerability

Cold waves pose a variety of threats to individuals and communities. These threats are sometimes
compounded by accumulations of ice or snow. The delivery of public services and maintenance of
infrastructure are often disrupted by cold waves. Frozen and tstirwater lines are a common problem.
Increased consumption of heating fueind electricity can lead to energy shortagesolling blackouts and
higher prices. People and animals are subject to health risks from extended exposure to cold air.

All populati ons, buildings, critical facilities, and infrastructure in Fannin County are vulnerable to severe
winter events. The elderly in Fannin County, however, are at greater risk of death from hypothermia during

these events. According to the U.S. Center for Bgase Control, every year hypothermia kills about 600
Ameri cans, half of whom are 65 years of age or ol d
temperature drops from 98.6 degrees to 95 degrees.

7. Secondary Hazards

The National Weather Servc e r ef ers to winter s beocausmsost desthsafdtec et i
result of the secondary hazardsSecondary hazards can include traffic accidents due to snow and ice covered

roads, and death from hypothermia due to prolonged exposure to coldVind-driven snow can result in
owhiteoutdé conditions which can also make driving ¢
tend to occur more frequently from increased and improper use of alternate heating sources. Fires during
winter storms also present a greater danger because water supplies may freeze and impede firefighting efforts.
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Chart 3: Wind Chill Index

Temperature (°F)

Wind (mph)

9
8
7
6
5
4
4
3

Frostbite Times |:| 30 minutes |:| 10 minutes |:| 5 minutes

Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V°16) + 0.4275T(V°16)
Where, T= Air Temperature (°F) V=Wind Speed (mph) Effective 11/01/0

Source: NOAA

Carbon Monoxide Poisoning can be a secondaryalzard with any (Wind Chill Index & The calculation of

cold weather event. With power outages there ia need for
alternative sources of heat such as generators, wood fires, g
cook stoves,grills, lanterns, etc., but unfortunately these energy
sources emit carbon monoxide which can build teethal levels in

confined areas. More than 400 people die each year from thlx\

odorless gas.

Table 7: Carbon Monoxide Levels

temperature that takes into consideration the
effects of wind and temperature on the
human body. This is not the actual air
temperature but the temperatur¢he air feels

like to the body.

Concentration
(parts per Source Concentration Health Issues
million)
0.1 ppm Natural atmosphere level
0.5to 5 ppm Average level in homes
5to 15 ppm Levels near properlyadjusted gas
35 ppm Headache and dizziness withir6-8 hours of
constant exposure.
100 to 200 ppm Mexico City central area from 100 ppm Slight headache in two to three hours
automobiles 200 ppm Slight headache within two to three hours.
400 ppm Frontal headache within one to two hours.
1,600 ppm Dizziness, nausea, and convulsions within 45
minutes. Insensible within two hours.
3,200 ppm Headache, dizziness and nausea five to ten
minutes. Death within 30 minutes.
5,000 ppm Chimney of awood fire place 6,400 ppm Headache and dizziness in one to two minutes.
7,000 ppm Undiluted warm car exhaust Death in less than 20 minutes.
30,000 ppm Undiluted cigarette smoke 12,800 ppm Unconsciousness after-3 breaths. Death in less
than three minutes.

Fannin County MultiJurisdictional Hazard Mitigation Plan
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8. Overall Summary of Vulnerability and Impacts
A winter storm can range from accumulating snow and/or ice over a few hours to blizzarc
conditions with blinding, wind-d r i ven snow | asting sever g'_@m
where moist Gulf air collides with arctic tempeatures from the Canadian Shield, winter BT LT
storms- particularly ice storms- have the potential to cause significant property damage s s,
transportation problems, and utility service failure over large areas of the State. TI

aftermath of a winter storm can catinue to impact a region for weeks, and even months @@

MBS ahE 3 MG Fakatl
 gatages o sapents

= ‘—'

Table 8: Summary en e s v
Jurisdiction Potential Severity of Impact Probability of Future Events Risk
Bailey Major Highly Likely High
Bonham Major Highly Likely High
Dodd City Major Highly Likely High
Dodd City ISD Major Highly Likely High
Ector Major Highly Likely High
Ector ISD Major Highly Likely High
Fannindel ISD Major Highly Likely High
Honey Grove Major Highly Likely High
Honey Grove ISD Major Highly Likely High
Ladonia Major Highly Likely High
Leonard Major Highly Likely High
Leonard ISD Major Highly Likely High
Ravenna Major Highly Likely High
Sam Rayburn ISD Major Highly Likely High
Savoy Major Highly Likely High
Savoy ISD Major Highly Likely High
Trenton Major Highly Likely High
Trenton ISD Major Highly Likely High
Windom Major Highly Likely High
Rural Areas Major Highly Likely High

-
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HAZARD PROFILE WORKSHEET

HAZARD: Winter Storms

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.

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

Minor Injuries and/or illnesses 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 illnesses 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.

FREQUENCY OF OCCURRENCE: SEASONAL PATTERN:

ES R B N I N B B e R |

Highly likely: Event probable in next year.
Likely: Event probable in next 3 years. Late Fall, Winter, and Early Spring
Occasional: Event possible in next 5 years.
Unlikely: Event possible in next 10 years.

SOURCE DOCUMENTS:

O 00 X

NOAA, NWS, Local News Media, Oklahoma Climatological Survey
DATA LIMITATIONS:

Limitations in quantifying long term economic losses for local business and agriculture

PROBABLE DURATION & WARNING TIME
Cold fronts can stall causing severngeather to threaten the area several days

CASCADING POTENTIAL:

If the winter storm follows a very wet spell then the métd runoff can cause flooding
Winter weather increases the number of transportation accidents and increases potential for HAZMAT
incident
Power outages from down power lines and rolling blackouts from extreme power use

EXISTING WARNING SYSTEMS:
Local weather forecasts broadcasted via the mediqcial media,internet weather sites, and storm warning
sirens

PROGRESS SINCE EXISTING PLAN DEVELOPMENT

Emergency phone alerting is available for entire county on landline and mobile phones
Increased use of social media for all types of hazard information

Increase number of CERT volunteers trained and ready for emergency response
Fannin County Government COOP plan developed and exercised

Fannin County Courthouse has installed a backup generator
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Likelihood of Heat Disord ith Prol {E 5 Activi
Caution Bxdreme Cauion ™ Danger W Extreme Danger

Category I:Z::(
130°F or
Extreme higher
Danger (54°C or
higher)
Danger

Caution (32-41°C)

Caution 80 - 90°F

Source: NOAA

Possible heat disorders for people in high risk groups

Heat stroke or sunstroke likely.

exposure and/or physical actimvity.

(27 - 32°C) Fatigue possible with prolonged exposure and/or physical activity

HAZARD PROFILE: Section Three - Extreme Heat

1. Description

Temperatures that extend 10°F or more above the average high temperature
theregion and last for several weeks are defined as extreme heat. Humid or mug
conditions, which add to the discomfort of high temperature, occur when &
odomed6 of high atmospheric pressure

2. Location

by extreme heat.

3. Impact/ Extent

The severity of the extreme heat is dependent on a combination of temperature and humidity. When

105 - 129°F Sunstroke, muscle cramps, and/or heat exhaustion likely. Heatstroke possible
(41 -54°C) with prolonged exposure and/or physical activity.

Extreme 90 - 105°F Sunstroke, muscle cramps, and/or heat exhaustion possible with prolonged

animal

/Extreme Heat- Extendeh

periods of excessive hot
weather with a serious
impact on human and/or
populations
particularly the elderly or

those with respiratory

)

combined with high humidity, high temperaturescalpp ut an ar ea i n

\' ailments.

Extreme Heatevents are regional in nature. The entire county is equally affecte

include, not only excessively dry hot conditions that contribute to a high risk of lifiareatening heatrelated

illnesses, but can also provoke dust storms wit

h low visibility.

Fannin County MultiJurisdictional Hazard Mitigation Plan
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Heat is one of the leading weatherelated killers in the US.Heat : :
kills by pushing the human body beyond its limits. Under normal /. HeatWave 6 A prolonged period of excessive

. . . heat most often conbined with high humidity.
conditions, the body's internal thermostat prduces perspiration
that evaporates and cools the body. However, in extreme hei

and high humidity, evaporation is slowed and the body must
work extra hard to maintain a normal temperature.

Heat Index 0 Humidity and temperature is
used to determine the felt air temperature

Heat Stroke & A life threatening condition

where the victimds b
cool itself can result in brain damage and
death.

Most heat disorders occur because the victim has bee
overexposed to heat or has ovarxercised for his or her age andg
physical condition. Other conditions that can induce heatlated
illnesses include stagnant atmospheric conditiorad poor air
quality.

Heat Exhaustion & A form of mild shock

where blood flow is sent to skin and away from
the vital organs. It is the result of strenuous
. Lo activity in the heat where the body has lost
A prolonged drought can have a serious economic impact on | ids by sweating.
community. Increased demand for water and electricity may

result in shortages of resources. Moreover, food shortages m Hyperthermia & Severe heat exposure occur:

occur if agricultural production is damaged or destyed by a loss \Whe“ the body temperéure rises to 106F/

of crops or livestock.

All of the jurisdictions in Fannin County would feel the effects of an Extreme Heat event. Bonham could see
a greater effect from an Extreme Heat event in comparison to other jurisdictions. This is due to larger
population of residents over the age of 65 located in the northeast corner of the cityl @ue to the fact that

the elderly are more susceptible to heat induced illnesses.
/ Extreme Heat Facts \

8§ People from communities
with average household
incomes of $36,999 or less
were hospitalized more than
twice as often for heat
related issues as people whc

4. Previous Occurrences

In a normal year, approximately 175 Americans die from extreme heaf
Between 1936 and 1975, nearly 20,000 people succumbed to ¢fiectsof
heat and solar radiation. From 19791999, excessive heat exposure cause
8,015 deaths in the United States. On average approximately 400 people
each year from exposure to heat.

Fannin County and Texas are no strangers to hot temperatures and what m¢
seemlike a heat wave in the northeastern United States is just an avera
summer for Fannin County. The 2006 North American Heat Wave affected
Fannin County but not as drastically as it did other parts of the county
During this event there were reports fronallas of rupture water lines and
buckled roads.

North Texas has an average of 16 days a year>fOC®°F days but in 1980 it
saw 69 of those days. In June of 1980 a high pressure ridge built over t
central and southern parts of the US leaving the a® dry and hot. There
were 42 consecutive days of L00°F and records were broken. In Wichita
Falls an allime high temperature of 117 was recorded. The heat wag
blamed for over 1,700 deaths and reports suggest the heat wasdhause for
up to 10,000deaths and an estimate@0 billion dollars in damages.

came from wealthier areas
where average household
incomes topped $61,000.

8 The rate of hyperthermia

hospital admissions for
uninsured patients was
significantly  higher (17
percent) than hospital
admissions for uninsured
patients as a whole (5
percent).

§ The hospitalization rate for

people over 65 with
hyperthermia was 15 times
greater than for people age
17 and younger.
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Table 4: Excessive Heat Events(19982011)

Location Date Type Deaths* Description

Fannin and 45 other counties 7/1/1998 Excessive Heat 32 28 days at or over 100 degrees

Fannin and 50 other counties 8/1/1999 Excessive Heat 3 26 days at or over 100 degrees

Fannin and 47 other counties 7/1/2000 Excessive Heat 8 Highs over 100 from 12 through
the 21st

Fannin and 47 other counties 8/1/2000 Excessive Heat 5 27days at or over 100 degrees

Fannin and 47 other counties 9/1/2000 Excessive Heat 5 High temperatures of 108 to 111
degrees

Fannin and 33 other counties 8/1/2011 Excessive Heat 27 High temperatures of 105111
degrees

Fannin and 7 other counties 8/6/2011 Excessive Heat 11 Triple digit temperatures nearly

every day in Aug 2011

*Deaths numbers were for entire affected area.
Sourcewww.ncdc.noaa.gov

5. Probability of Future Events

Fannin County has experienced extreme heat events in thegst 13yearsand averages 15 to 20 days per year
of daytime high temperatures greater than 100° F. Therefore extreme temperatures are highly likely to occur
anywhere within the County.

6. Vulnerability

Heat waves are the most lethal weather phenomenoburing an average year heatelated deaths outnumber

the deaths from all other weather events. Young children, elderly people, and those who are sick or overweight
are more likely to become victims to extreme heat. Other conditions that can limit the ahjlto regulate
temperature include fever, dehydration, heart disease, mental iliness, poor circulation, sunburn, prescription
drug use, and alcohol use. Another segment of the population at risk is those whose jobs consist of strenuous
labor outside. Livestock and crops can also become stressed, decreasing in quality or in production, during
times of extreme heat. Since the most vulnerable population groups are scattered throughout the county the
entire county is equally vulnerable.

Chart 6: Average Deaths per Year

Winter Storm 41
Wind - 47
Cold . 18
Hurricane w117
Heat Ll 170
Tornado - 62
Lightning « 44
Flood -l 74

Source: NOAA
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Figure 6: Most Vulnerable Areas d High Senior Citizen Population
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7' SecondaryHazardS Because men sweat more thar
Secondary Hazards resulting from extreme heat are many but one of tf women, men are more
most preventable is heatstroke death of children and pets left ipparked | susceptible to heat illness since
vehicle. Children, disable adults, and pets should never be left in a parkdq hey dehydrate quicker. o
vehicle, even if the window is cracked. wwiw.sth.noaa.gov

Chart 7: US Children Heatstroke Deaths in Vehicles

50

20

10

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Source: NOAA

Extreme high temperatures can cause droughts, water shortages, increasedfirgger, and prompt excessive
demands for energy. The possibility of rolling blackouts is increased with unseasonably high temperatures in
what is a normally mild month with low power demands. This was the case for the Dallas area in April 2006.
Damage to property during extreme heat can be related to expanding and contracting soil (see section,
OExpansive Soilséd). Another secondary hazard is| ai
high temperatures and stagnant airflows. There are seakimpacts on transportation documented in case
studies. Aircraft lose lift at high temperatures. Phoenix airport has been closed due to periods of extreme heat
that made aircraft operations unsafe. Highways and roads are damaged by excessive heat. Aspbadis
soften. Concrete roads have been known to "explode” lifting three foot wide pieces of concrete. During the
1980 heat wave hundreds of miles of highways buckled (NOAA, 1980). Stress is placed on automobile cooling
systems, diesel trucks and railroalbcomotives. This leads to an increase in mechanical failures. Train rails
develop sun kinks and distort. Refrigerated goods experience a significant greater rate of spoilage due to
extreme heat.

8. Overall Summary of Vulnerability and Impacts

The term Hea Wave evokes thoughts of southern climates with the aridity of Phoenix or the subtropical
humidity of New Orleans. Yet, extreme heat is a hazard that can affect all of us in any part of the coyntr
Fannin County in the last 13years therehavebeen7 documented extrene heat events with a total of 9#leaths
resulting. These extreme heat events occurred in July and August. The severity of the extreme heat is
dependent on temperature and humidity. High temperatures and high humidity can result in danges
conditions that expose people to an increased risk of heat stroke and other heat related illnesses. The mos|
vulnerable populatiors arethe elderly, young children, and those who are sick, overweight, or who work
outside. Extreme heat can also caustress on livestock and other agricultural productions.
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Table 8: Summary

Jurisdiction eGSR bl (o) Risk Justification for Differences
of Impact Future Events

Bailey Major Highly Likely High

Bonham Major Highly Likely High Bonham could see a greater impact due to a higher

elderly population.

Dodd City Major Highly Likely High
Dodd City Major Highly Likely High
Ector Major Highly Likely High
Ector ISD Major Highly Likely High
Fannindel ISD Major Highly Likely High
Honey Grove Major Highly Likely High
Honey Grove Major Highly Likely High
Ladonia Major Highly Likely High
Leonard Major Highly Likely High
Leonard ISD Major Highly Likely High
Ravenna Major Highly Likely High
Sam Rayburn Major Highly Likely High
Savoy Major Highly Likely High
Savoy ISD Major Highly Likely High
Trenton Major Highly Likely High
Trenton ISD Major Highly Likely High
Windom Major Highly Likely High
Rural Areas Major Highly Likely High
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HAZARD PROFILE WORKSHEET

HAZARD: Extreme Heat

POTENTIAL SEVERITY OF IMPACT:

Multiple deaths

Complete shutdown of facilities for 30 days or more.

More than 50 percent of property destroyed or with major damage.
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 major damage.
Injuries and/or illnesses 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.
Injuries and/or illnesses are treatable with first aid.

Minor quality of life lost.

Shutdown of critical facilities and serwes for 24 hours or less.
Less than 10 percent of property destroyed or with major damage.
FREQUENCY OF OCCURRENCE: SEASONAL PATTERN:

Substantial

Major

Minor

Limited

= =4 =888 _8_a_8_9_4_4-4a.-9_-9

Highly likely: Event probable in next year. Extreme Heat events most ofter
Likely: Event probable in next 3 years. occur in July, August and Early
Occasional: Event possible in next 5 years. September
Unlikely: Event possible in next 10 years.

SOURCE DOCUMENTS:

NOAA, Local Media, AHRQ, Texas Hazard Mitigation Plan, LA Office of Emergency Preparednessand
local newspaper articles

O 00 X

DATA LIMITATIONS:
Limitations in quantifying long term economic losses

PROBABLE DURATION & WARNING TIME
Duration is from a few days to several weeks

CASCADING POTENTIAL:
Extreme temperatures can cause droughts, watgdrortages, increase fire danger, and proin@xcessive
demands for energy
Transportation can be affected by sun kinks in railways and buckled highways

EXISTING WARNING SYSTEMS:
Local weather forecasts, NOAA Weather AlertsSocial Media, Emergency phone alertingjnternet weather
sites, and word of mouth

PROGRESS SINCE EXISTING PLAN DEVELOPMENT

Emergency phone alerting is available for entire county on landline and mobile phones

Increased use of social media for all typex hazard information

Increase number of CERT volunteers trained and ready for emergency response

Increase in cooperative agreements between public and private agencies for operation of cooling centers
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HAZARD PROFILE: Section Four - Hailstorm ( iail & = form of precipiation

L which consists of balls or
1. DeSCFIptIOI’l irregular lumps of ice.d The

Due to Texasd0 rapidly c htemsgre especialy| Glossay of Meteorology scal

prevalent. Hail is formed by actions of wind and rain at freezing
temperatures which cause water particles to become frozen and conder] Hailstoné 8 is an individual

. . . o . unit of hail.

into particles ranging from very small to grapefruit size. Hailstones may b j
spherical, conical or iregular 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 the weight of the stone causes it to fall to earth.

Hail is associated with severe thunderstorms. Powerful updrafts produce cumulonimbus clouds that tower
tens of thousands of feet above the ground. Air temperature in thpper levels of these clouds may bB0°F

or below. Hailstones grow as ice pellets, are liftdoly updrafts, and collect supecooled water droplets. As

they grow, hailstones become heavier and begin to fall. Sometimes, they are caught by successively stronge-
updrafts and are circulated trough the cloud again and againgrowing larger each time tle cycle is repeated.
Eventually, the updrafts can no longer support the weight of the hailstoness Aailstones fall to the ground
they produce a hail streak that may be more than a mile wide and a few miles long. A single thunderstorm
can produce severdhail streaks

Note that although hail is associated with thunderstorms, this plan profilesah equal to or larger than 1.6
inches indiameter as a separate natural hazard event. Based on previous ocaues, when hail gets this
large itcan be damagig to cars, roofs, windows, and even people.

e ———
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2. Location

There has been ovet8 documented reports of hail 2.5 inches in diaster or largersince 1981 Locations of
t heTeanis@8al si zed hail stone events ar e rapbortedthraughouttheg u | e
county therefore establishing that all parts of Fannin County are equally vulnerable to hailstorms.

Figure 2: Hail Events 2.5 Inches or Larger (19812013
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3. Impact/ Extent

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

Hailstorms can cause exnsive 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 do
not damage buildings or automobiles. Larger hailstones can deastrcrops, 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 significant. 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 year.

The Hailstorm Intensity Scale is representative of the damage from hail storms this communiigs
experienced in the past and will likely experience in the future. This scale allows planners to gauge past
damage and mitigate for future expected damage.

All of Fannin County has the potential of being affected by a hailstorm. Hailstorms naause 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 density the City of Bonham would be most affected by a hailstorm.
Farming areas of the canty to the north near the Red River and to the east near Honey Grove would be
affected greatly by a major hailstorm.

Table 1: Hailstorm Intensity Scale

: : Size L
Size Intensity . Descriptive :
(diameter Typical Damage
Code Category : Term
inches)
HO Hard Hail Up t00.33 Pea No damage
H1 Potentially 0.33-0.60 Marble Slight damage to plants and crops
Damaging
H2 Potentially 0.60-0.80 Dime Significant damage to plants and crops
Damaging
H3 Severe 0.8001.20 Nickel Severe damage to plants and crops
H4 Severe 1.261.6 Quarter Widespread glass and auto damage
H5 Destructive 1.6862.0 Half Dollar Widespread destruction of glass, roofs, and risk of injurieg
H6 Destructive 2.0024 Ping Aircraft bodywork dented and brickwalls 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 tall structures
H9 Super Hailstorms 3.504.0 Tennis Ball Extensive structural damage could cause fatal injuries
H10 Super Hailstorms 4.0+ Baseball Extensive structural damage could cause fatal injuries

Sourcewww.ncdc.noaa.gov
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4. Previous Occurrences
Between 1981and 2013National Climatic Data Center /
documented a totalof 72 large hdl events thatproduce
stones 1.5 inches or larger in diamete in Fannin

. . . Ibs.
County. The most damaging hail event recorded in the § Large hailstones can fall at speeds of over 100 mph.
county was on June 13, 2013. The small City of § Hail causes nearly $1 billion in damage to property anc
Leonard experience over $1 Million in damages from
4.25 inch in diameter.

Hail Facts \

§ The largest hailstoneon record weighed in at over 1.6

Crops every year.
§ Hail can contain foreign matter such as nuts, twigs,

\insects, etc. /

Table 4: Fannin County Hail Events 1.5 Inches or Larger (1981-2013)

Location Date Size
Fannin 5/13/1981 1.75in.
Fannin 4/2/1982 3.00 in.
Fannin 4/2/1982 2.50in.
Fannin 5/31/1982 1.75in.
Fannin 12/23/1982 1.75in.
Fannin 6/3/1983 1.75in.
Fannin 6/3/1983 2.00in.
Fannin 6/28/1983 2.75in.
Fannin 6/28/1983 2.75in.
Fannin 6/28/1983 1.75in.
Fannin 6/28/1983 2.75in.
Fannin 6/28/1983 2.75in.
Fannin 7/1/1983 1.75in.
Fannin 4/20/1984 2.75in.
Fannin 4/20/1984 2.00in.
Fannin 4/20/1984 2.00in.
Fannin 5/20/1985 1.75in.
Fannin 4/4/1986 1.75in.
Fannin 4/19/1986 1.75in.
Fannin 3/24/1988 1.75in.
Fannin 10/27/1988 1.75in.
Fannin 5/16/1989 4.50in.
Fannin 9/9/1989 1.75in.
Fannin 4/15/1990 2.50in.
Fannin 4/26/1991 1.75in.
Fannin 5/11/1992 2.75in.
Fannin 5/11/1992 1.75in.
Fannin 5/11/1992 1.75in.
Fannin 5/11/1992 2.00in.
Fannin 5/11/1992 1.75in.
Fannin 9/2/1992 1.75in.
Fannin 9/2/1992 1.50 in.

Ravenna 4/26/1994 1.75in.
Bonham 4/29/1994 2.75in.
Ector 4/29/1994 2.75in.
Ector 4/29/1994 1.75in.
Leonard 4/30/1995 2.75in.
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Location Date Size
Trenton 4/30/1995 1.75in.
Honey Grove 4/30/1995 2.75in.
Bonham 5/3/1995 2.75in.
Honey Grove 5/3/1995 1.75in.
Fannin 5/3/1995 1.75in.
Trenton 7/4/1995 1.75in.
Monkstown 9/20/1996 2.75in.
Honey Grove 9/20/1996 1.75in.
Trenton 5/2/1998 1.75in.
Bonham 5/27/2000 1.75in.
Bonham 5/27/2000 1.75in.
Ector 4/6/2003 1.75in.
Savoy 4/6/2003 1.75in.
Bonham 4/6/2003 1.75in.
Ector 4/6/2003 1.75in.
Savoy 4/6/2003 1.75in.
Bonham 4/6/2003 1.75in.
Honey Grove 5/30/2004 1.75in.
Trenton 4/25/2005 1.75in.
Bonham 4/25/2005 1.50in.
Randolph 4/25/2005 1.75in.
Bailey 4/25/2005 1.75in.
Bailey 4/25/2005 2.00in.
Trenton 5/9/2006 1.75in.
Telephone 5/10/2006 1.75in.
Honey Grove 5/13/2006 1.75in.
Fannin 5/10/2008 1.75in.
Bonham 3/8/2011 1.75in.
Windom 3/8/ 2011 2.75in.
Leonard 4/14/ 2011 1.75in.
Mulberry 4/19/2011 2.00in.
Sash 4/19/2011 1.75in.
Leonard 6/3/2012 4.25in.
Honey Grove 3/31/2013 1.75in.

Source: www.ncdc.noaa.gov

5. Probability of Future Events

Based on theprevious occurrences of72 large-hail events recorded in the last 3gears, an average d events
occur per year; herefore, the probability of largenhail (equal to or greater than 1.5 inches in diameter) occurring
within the county 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 events has no geographic boundarie€hart 6 illustrates that within the last 15
years local jurisdictions wereeomparable in the number of hail events.

Hail is capable of causing considerable damage to crops, buildings, and vehicles, @whsionally death to
farm animals The most vulnerable area to hailvould bethe entire county due to the highlagriculture areas
outside of the higher population density area of the City of Bonham.

Chart 6: Hail Events in Fannin County 19982013by Jurisdiction

Windom

2% N\

Bonham
23%

Source: www.ncdc.noaa.gov

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

8. Overall Summary of Vulnerability and Impacts

Hail can occur in any strong thunderstormany time of year. However, the size of the hailstones is a direct
function of the severly and size of the storm. Haillarger than 1.5 inches 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 risk since the peak periods
for hailstorms occur during ealy April and May, which coincide with critical agricultural seasons.

|
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Chart 8a: Fannin County Monthly Hail Activity (1955 -2008)

30

18

NPT « < R L \&{a‘\ \\}Q \&A ??Qo CQQ‘Q&. Odk & Q@{_’
Source:www.ncdc.noaa.gov
Chart 8b: Summary
Community Sl Sereiy | Phellsli of Risk Justification for Differences
of Impact Future Events
Bailey Minor Highly Likely Medium
. . . . Due to the structural density the hailstorm
Bonham Major Highly Likely Medium damages wouldbe greater)t/han for other
jurisdictions Bonham.
Dodd City Minor Highly Likely Medium
Dodd City ISD Minor Highly Likely Medium
Ector Minor Highly Likely Medium
Ector ISD Minor Highly Likely Medium
Fannindel 1ISD Minor Highly Likely Medium
Honey Grove Minor Highly Likely Medium
Honey Grove ISD Minor Highly Likely Medium
Ladonia Minor Highly Likely Medium
Leonard Minor Highly Likely Medium
Leonard ISD Minor Highly Likely Medium
Ravenna Minor Highly Likely Medium
Sam Rayburn Minor Highly Likely Medium
Savoy Minor Highly Likely Medium
Savoy ISD Minor Highly Likely Medium
Trenton Minor Highly Likely Medium
Trenton ISD Minor Highly Likely Medium
Windom Minor Highly Likely Medium
Rural Areas Substantial Highly Likely High Wheat & corn crops are extremely
vulnerable to hail of any size.
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HAZARD PROFILE WORKSHEET

HAZARD: Hailstorm

POTENTIAL SEVERITY OF IMPACT:
Multiple deaths
Complete shutdown of facilities for 30 days or more.
More than 50 perceniof property destroyed or with major damage.
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 major damage.
Injuries and/or illnesses 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.
Injuries and/or illnesses are treatable with firsaid.
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.
FREQUENCY OF OCCURRENCE: SEASONAL PATTERN:

Substantial

Major

Minor

Limited

= =4 a8 _-a_a_a_-98_49_4/_4°"-m=-5a_-2

Highly likely: Event probable in next year. Most common in Spring but can occur at

Likely: Event probable in next 3 years. 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, Fannin County Farm Service Agency, and locs
newspaper articles

O 00 X

DATA LIMITATIONS:
Limitations in quantifying long term economic losses and 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, NOAA Weather AlertsSocial Media, Emergency phone alertingjnternet weather
sites, and word of mouth

PROGRESS SINCE EXISTING PLAN DEVELOPMENT
Emergency phone alerting is available for entire county on landline and mobile phones

Increased use of social media for all typex hazard information
Increase in structures built with hail resistant roofing

S ——
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A small town in Texas suffered from a severe drought that lasted for
almost thirty years.

When it finally did rain, it was just a brief shower. One of the
town's residentwas outside and when the rain fell on him it was
such a shock that he fainted...

They had to throw two buckets of dust in his face to bring him to.
HAZARD PROFILE: Section Five -Drought

1. Description
The lack of or shortage in amount of rainfall for an extended perio

. . T . . Drought d0a period of
of time is crippling not just to farmers but to the general public .

) . o weather sufficiently prolonged for the lack
Drought is caused by a deficiency of precipitation over a prolonge{ ot water to cause serious hydrologic
period of time. This deficiency results in watershortages and| i mbal ance i n dGlssaryof
climatic factors such a high temperatures, strong winds, and loy Meteorology (1959).
relative humidity can augment the severity of the drought.

True drought is defined as less the 75% of the average yearly rainfall between 1931 and 1960. According to
the. publication Rangelgnd Risk Management fo_r Tgmeduced py Sougs eased an leesi G
Agricultural Communications, The Texas A& M University System, in | pilion in crop damageper year

Texas this levelof drought occurs from 16% to 45% of the time. Thesq in the U.S. for nine of the 25
percentages increase when moving from East to Far West Texas. years between 1980 and 200S.

Droughts tend to be more severe in some areas than in others. Catastrophy
droughts generally occur at latitudes of about 15%0°, in areas bordering the| * For the purpose of this plan
permanently arid regions of the world. In North America, archaeological drought is defined as when a
. . . L . calendar year with less than
studies of Native Ameicans and statistics derived from longerm | 7504 of the 19311960 average
agricultural records show that six or seven centuries ago whole areas of t{ yearly precipitation.
Southwest were abandoned by the indigenous agriculturists because Or
repeated droughts and were never reoccupied. The statistics indécthat roughly every 22 years with a
precision of three to four yean$ a major drought occurs in the United States, most seriously affecting the
Prairie and midwestern states.A drought is a period of abnormally dry weather which persists long enough

to produce a serious hydrologic imbalance. There are four ways that drought can be defined:

8 Meteorological 8 a measure of departure of precipitation from normal.

8 Agricultural & refers to a situation when the amount of moisture in the soil no longer meets
the needs of a particular crop.

§ Hydrological d occurs when surface and subsurface water are below normal.

8§ Socioeconomicd the situation that occurs when physical water shortage begins to affect
people.

S —
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Chart 1: Diagram of a Drought
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2. Location

Throughout history Texas has been prone to droughts. These droughts are caused by a combination of
weather patterns and geographic location. All areas of the state and Fannin County are susceptible to drought.
The rural areas of the county, that are higy agricultural are the most vulnerable to the drought and usually
feel it first. Just an inch shortage of rainfall can cause crops to fail and the needed supplemental feeding of
cattle. In Figure 2 a look at the Texas Drought Monitor shows that Fanni€ounty was in a Moderate
Drought on March 3, 2009 but according to théay 6, 2014the most of the county was in an extreme drought

Figure 2: Texas Drought Monitor (March 3, 2009 top & May 6, 2014 bottom)

Drowght Condiions (Percent Area)
Maone |D0-D4 | 04-D4 | 02-D4 kBl S vk

Current 0.0 (1000|746 | 444 | 21.7 [ 96

Lasi Weeak
2008 meg | 32 | 96.8 | 65.5 | 43.1 | 199 [ 86

3 Manths Ago
(ataEens mapy | 92.9 | 471 ) 246 [ 150 [ 841 3.2

Slart of

Galendar Yeat | 41,7 | 583 | 24.5 | 150 | 9.1 | 4.2

Starl of

ioter vear | 67.2 328 | 205 | 11.0 | 36 | 0.0

One Year Ago
(O O4Z008 miag) 259 | T41 (453 (252 2.0 | 0.0

Intansity:

D) Abnaormalty Dry - D3 Drowught - Extreme
b1 Drowght - Moderate - [ Orowght - Excephional

C:2 Drowght - Savars

i May 6, 2014
U.S. Drought Monitor (Released r‘;‘fum,f May 8, 2014)

Valid 8 a.m. EDT
Texas
Stafistics type: ® Traditional (DO-D4, D1-04, etc) © Cateporical (00, D1, ete )
Diroughf Condiion (Percent Area)

Week Date Nothing (EEIE L D1-D4 D2-Dd D304 D4
Current 62014 .11 B4.39 8335 8513 4517 21228
Last Week 472912014 B.23 B0.12 T4.47 2.1 37.39 17.75
3 Manths Ago | 2/472014 1485 85.05 51.68 2234 ¥.B5 0.7
Start of
213172 2 71 52 Ly <> 5 5R2 D7
Calendar Year 1213123 2848 G2 43 54 2118 5.82 0.va
Start of Water
= 100112013 §.82 B3.33 TOBes 2508 4.01 012
Year
One Year Ago | 572013 1.45 BE 55 B2.13 72832 40.58 1288
View More Statistics
Intensity:
D0 - Abnormally Dry Il O - Extreme Drought
D1 - Mederate Drought Il O - Exceptional Drought

D2 - Severs Drought

The Drought Monifor focuses on broad-scale condifions. Locs! condiions may vary. See
accompanying text summary for forecast stafements

Sourcewww.drought.unl.edu
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Palmer Drought

Category | Description Possible Impacts
Index
4 Abnormally Going into drought: shortterm dryness slowing planting, growth of crops -1.0 to
Dry or pastures; fire risk above average. Coming out of drought: some lingeri -1.9
water deficits; pastures or crops not fully recovered.
Moderate Some damage to crops, pastures; fire risk high; streams, reservoirs, or w 2.0to
D1 Drought low, some water shortages developing or imminent, voluntary water us¢ 29
restrictionsrequested
D2 Severe Drough' Crop or pasture losses likely; fire risk very high; water shortages commec -3.0to
water restrictions imposed -3.9

Exceptional and widespread crop/pasture losses; exceptional fire risk;
Drought shortages of water in reservoirs, streams, and wells, creating water

3. Impact/ Extent

Drought impacts in anumber of ways, spanning all regions, and is capable of affecting the economy as well

as the environment. Specific impacts can include reduced crops and rangeland, increased livestock and

wildlife mortality, increased fire hazard, diminished water supplie for municipal/industrial, agricultural and

power uses, damage to fish and wildlife habitat, reduced tourism and recreational activities, reduced tax
revenues because of reduced expenditures, and foreclosures on bank loans to farmers and businesses.

The most direct impact of drought is economic rather than loss of life or immediate destruction of property.
While drought impacts in Texas are numerous and often dependent upon the timing and length of individual
drought episodes, the greatest impacts of drdugare usually experienced in the agricultural community. In
addition to the obvious direct losses of both crop and livestock production due to a lack of surface and
subsurface water, drought is frequently associated with increases in insect infestatiplasit disease, and wind
erosion.

One of the most significant potential impacts of drought relates to public water supply. In metropolitan areas
there may be a need to stop washing cars, cease watetagns and take other water conservation steps. In
smaller communities, reduced flow in rivers and streams can have a significant effect on the water amount
allowed for municipal use. Hot weather during the summer increases demand as well as evaporation. In turn,
increased water demand can stress many shealand/or antiquated delivery and treatment facilities to the
point of collapse. Prolonged drought has a greater impact on rural communities, which usually rely on
relatively small watersheds and are especially vulnerable during such periods.

Water shortages can also affedirefighting capabilities in both urban and rural settings through reduced water
flows and pressures. Most droughts dramatically increase the danger of fires on wild land. When wild lands
are destroyed by fire, the resulting erosioran cause heavy silting of streams, rivers, and reservoirs. Serious
damage to aquatic life, irrigation, and power production then occurs. Although drought can have serious
impact during winter months, it is most often associated with extreme heat. Wildlifpets, livestock, crops,

and humans are vulnerable to the high heat that can accompany drought. When temperatures reach 90
degrees and above, people and animals are more likely to suffer sunstroke, heat cramps, and heat exhaustion,.
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Printed From Morth Texas e-News == nixe-news.com

FRONT PAGE

Xeriscaping

By Shawn Brown, New Leaf Tree and Shrub Care
Aug 8, 2014

With ever-present drought and water restrictions here in Texas, it is little
wonder why Xeriscaping is quickly growing in popularity. Xeriscape lawns and

people attempt to lower water consumption. Today, with about half of our total
water supply going towards the maintenance of lawns and ornamental plants,
low-water landscaping is becoming a necessity.

Xeriscaping, said simply, is landscaping with plants requiring little water. By
using drought-tolerant native species, water consumption can be reduced by
fifty to seventy five percent, conserving a great amount of water. And with many
counties and cities currently going into severe water restrictions, low-water
landscaping is gaining momentum.

4. Previous Occurrences

The state of Texas is divided into ten climatic divisions by the National Weather Service. Fannin County is
one of the 44 counties that make up the North Central Texas Region. This region, according to the Texas
Almanac 2014-15 Edition, has experienced severe 18rought years between 1892 and 2012

In 2011, Texas endured the worst singlgear drought in its history and is still trying to recuperate. Most of

Texas has seen a decade of high temperatured éitile rain leaving Texas communities with water restrictions

and fears of limited water availability. The current drought started in the fall of 2010 andntinues throughout

most of the state today.The r ecent state wat er ngpdnawil nstthave enalught h at

s

water o.

This drought followed a severelroughtin 20052006that hit Texas agriculture harder than any previous event
and made Texas more vulnerable to the current droughihe statewide drought losses from this event weer
estimated at $4.1 billion and $1.9 billion in North Texas alone.

Figure 4:
Texas
Climatic

Regions

Map Legend

MName

=
1]
<

High Flain=s

Trans-Pecos

Low Rolling Plains
Edwards Flateau
Morth Central Texas
South Central Texas
South Texas

East Texas

Upper Coast

Lower Walley

jLInnn

Sourcewww.nass.usda.gov & The Texas Almanac2Q00&dition
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Chart 4: North Central Texas Droug ht Years & Percentage of Normal Rainfall *
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* Normal Rainfall amount are based on-1980 average precipitation for the North Central Texas Region.

5. Probability of Future Events

Given that 10severe drought events have occurred in the North Central Texas Region over the pa6tydars
one may conclude that Texas can expect a severe drought every decade. However -temg forecasts of
droughts are difficult and inexact. The U.S. Corp of Engineers (USACE) is preparing tiNational Drought
Atlasto provide information on the maqitude and frequency of minimum precipitation and stream flow for
the contiguous United Statesind to assist in the prediction of future droughtNOAA states that at any gven
time 20% of the nation ina drought. For the purpose of this plan drought evémare highly likely.

6. Vulnerability

The cause of all droughts is the shortage of rainfall. During a

drought, the earth is so dry that even if a rainfall occurs i(m 1970 Texas governor Preston Smith inma@

evaporates quickly. The cause for this hazard in the Fannil a statewide cloud seeding program for a threc

County area often is a highpressure system. A high pressurd Mmonth period. In July Texas suffered severe
. . | flooding and the seeding program was blamed

system brings warm sunny weather and serves as a moisture dd ,

) ) Although no facts ever support the claims the

in the atmosphere. A high pressure system can weaken or eV{  yrogram was stigmatized and ended.

block a low pressure system, which is the needed rainfall. \ j

drought is aggravated by the facthait as the ground gets drier

there is less moisture for cloud development or rain and the high pressure system becomes stagnant, therefor{

a drought can elevate gown severity.

The primary air masses that bring moisture to the area originate in the Baf Mexico. Air masses that come
into the state from the west are usually stripped
location makes the entire county vulnerable to drought because of its distance from the Gulf of Mexico.
Tropical moisture rich air masses weaken as it goes further inland. Although the entire county is vulnerable

to a drought the vulnerability is greater in rural and agricultural areas of the county.

7. Secondary Hazards

Drought is considered a secondary lzard brought about by extreme heat and low precipitation. Droughts
can have high impact on agricultural businesses, hydaetectric power recreation and tourismand other water
dependent industies. The drought impacts both direct and indirect have a dono effect and the results of
Texas droughts are felt nationwide by reductions in recreation areas, reduced crops, high food prioss, of
wildlife habitat and endangered speciestc.

Table 7: Economic, Environmental, and Social Impacts of Drought
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Economic

Environmental

Social

Agricultural losses

Damage to animal pecies

Health

Reduction in recreation

Hydrological effects

Amplified water conflicts

Agriculture reliant businesses
may fail

Loss of wildlife due to reduced food

and habitat

Anxiety or depression about
economic losses caused by
drought

Real estate valuesetrease

Increase in wildfires

Population movements

Increase energy ansumption

Reduced soil giality

Increased pverty

Decline in food production

Diminished air quality

Reduced quality of ife

Increased food pices Reduction in vegetative over Jeopardized public afety

8. Overall Summary of Vulnerability and Impacts

Previous plans have had limited information about exact drought events. This is because tdck of local

data. The drought information is for a multicounty area therefore it is hard to pinpoint the exact locations of
droughts. Heat induced thunderstorms can put repeatedly putdown muche eded r ain on one
and leave the neighbor Whout a drop.

According to NOAA at any time at least on 20% of the U.S. is experiencing a moderate to severe drought.

The major drought of the 260cent ury in terms of | ength and extent
lasted for up to seven years isome areas of Texas and the Great Plains. This drought, depicted in John

St ei nb e cThéGapes ofWeallvas so severe that is caused a mass migration to the western U.S.

Droughts are still a common occurrence in Fannin County as well as the taxf the U.S. It is difficult to
predict drought probabilities for the near future because of the nature and complexity of the hazard. Droughts
evolve over time as certain conditions are met and can spread over a large geographical area. Drought severit
depends on its duration, intensity, geographic extent, and the regional water supply demands made by human
activities and vegetation. The impact of hazards such as Extreme Heat, Expansive Soils, and Wildfires can
be intensified during times of drought.Otherwise, the most direct impact of drought is economic rather than
loss of life or immediate destruction of property.

...Now the wind grew strong and hard,
it worked at the rain crust
in the corn fields.

Little by little the sky
was darkened by the rixing dust,
and the wind felt over the earth,
loosened the dust and carried it away.

...fromThe Grapes of Wrath
written by John Steinbeck
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Table 8 Summar

Bailey Highly Likely High
Bonham Major Highly Likely High
Dodd City Major Highly Likely High
Dodd City ISD Major Highly Likely High
Ector Major Highly Likely High
Ector ISD Major Highly Likely High
Fannindel ISD Major Highly Likely High
Honey Grove Major Highly Likely High
Honey Grove ISD Major Highly Likely High
Ladonia Major Highly Likely High
Leonard Major Highly Likely High
Leonard ISD Major Highly Likely High
Ravenna Major Highly Likely High
SamRayburn Major Highly Likely High
Savoy Major Highly Likely High
Savoy ISD Major Highly Likely High
Trenton Major Highly Likely High
Trenton ISD Major Highly Likely High
Windom Major Highly Likely High
Rural Areas Major Highly Likely High Drought can be devastating to the
agricultural economy.
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HAZARD PROFILE WORKSHEET

HAZARD: Drought

POTENTIAL SEVERITY OF IMPACT:

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

More than 50 percent ofproperty 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 major damage.

Minor Injuries and/or illnesses 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 illnesses are treatable with first aid.
Mino r 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 a8 _-a_a_a_-98_49_4/_4°"-m=-5a_-2

FREQUENCY OF OCCURRENCE: SEASONAL PATTERN:

Highly likely: Event probable in next year. Most likely in Summer or Winter but can
Likely: Event probable in next 3 years. occur at any time

Occasional: Event possible in next 5 years.
Unlikely: Event possible in next 10 years.

O 00 X

SOURCE DOCUMENTS:

NOAA, Texas Hazard Mitigation Plan, TexasDrought Monitor, The Texas Almanac, The National Drought
Atlas, www.thmp.info, and local newspaper articles

DATA LIMITATIONS:

Limitations in quantifying long term economic losses

PROBABLE DURATION & WARNING TIME

Duration is from a few weeks toseveral months

CASCADING POTENTIAL:

Droughts can cause water shortages, increased fire risk, and excessive demands on energy

EXISTING WARNING SYSTEMS:

Local weather forecasts broadcasted via the media and internet weather sites

PROGRESS SINCE EXISTING PLAN DEVELOPMENT

Increased use of social media for all types of hazard information

Increase number of CERT volunteers trained and ready for emergency response
Jurisdictions have drought contingency plans and baalp water supplies
Increasedutilization of Xeriscaping and rainwater harvesting throughout the county

S ——
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April 2. 1982 Tornado Outbreak

The Bonham Tornado (looking ESE) as it
appeared about midway aleong its path.
Source: www.ncdc.noaa.gov

HAZARD PROFILE: Section Six - Tornado

1. Description
Tornadoes are earthds most \55¢1P09%2010)tosnadoas waching dowh h
each year, Texas ranks first in tornado occurrences. A tornado is a brutal windstorm charazent by a

twisting, funnel-shaped cloud. 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 profileih this plan as a separate event.

Tornado & is a violent
rotating column of air. -
www.wikipedia.org

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

Figure 1: Average Number of Tornadoes per Year (B91-2010

Average Annual

Averaging Period

Number of Tornadoes
1991 - 2010

10 45
3 5 45 11
36 24 16 (k) s
12 S
2 S o 19 Ly
3 54 22 1.01
11 53
96 45 21 18
- 5% 31
> 11 39 27
43 44 30
1155 37

66

An averageof 1253
tornadoes occur in the United States
each year

1

Source: www. ncdc.noaa.gov
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2. Location

0Tornado Alleydé is the term used to describe thejre
frequent . 0Tornado Alleydéd does not have aNEKS ficia
OK, and north Texas. This area has a reported concentration of five or morentadoes per 10,000 square

miles due to the geography. 0Tornado Alley is tlhe

Mountains and that merges with warm noist air from the Gulf of Mexico. Although tornados can form
anywherg this combination provides the perfect environment for large storms that produce high magnitude
Tornados that are wide and leave long paths of destructiofRannin County is locatedinh i s nodaTdoor Al |ley
and the entire county is equally susceptible to tornado damages. Due to the county wide probability of tornado
every structure has equal probability to be struck by &0 tornado or higher.

Figure2: 6 Tornado Al l ey6 Resulting from Geographic Locat

Colomdo k'a// \ \

g
, gﬂ‘

WARM MOIST AIR

SourceWikipedia

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 rotatingair is referred to as a funnel cloud. The funnel
cloud does not become tornado until it touches the ground. After contact with the ground is madeenado

has intense wind speed normally from 40 miles per hour to more than 300 miles per hour. Althowgtornado

is usually on the ground for a short time the damage that it can do is severe. Until February 2007 tornadoes
were rated on the Fujita Scale (Scale). Using the wind speed and the type of damage they were giving a
rating of F-0 to F-5.

TheEnhance Fujita Scale was enacted in the U.S. on Feb
1971 classification system accounts for different degrees of damage that occur to different types of structures

It is thought to provide a better estimad for winds speeds and sets no upper wind speed limit. Although the

U.S. is officially using the new standard most of the world is still using the former Fujita Scale.
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Table 3: Fujita Scale & Enhance Fujita Scale
Enhanced Fujita

Fujita Scale
Scale
Potential Damage
Ratin Wind Ratin Wind
g Speed g Speed

Light
FO 40-72 mph EFO 65-85 mph
Tree branches are broken and shallemoted trees are toppled.

Moderate
73112 86-110
F1 EF1 .
mph mph Roof surfaces are peeled off, windows are broken, some tree trunks are snapy
and unanchored mobile homes or outbuilding overturned.
Considerable
F2 113157 EF2 111135
mph mph Roof structures are damaged, mobile homes are destroyed, debris becor
airborne (missiles are generated); large trees are snapped or uprooted.
Severe
F3 158206 EF3 136-165
mph mph Roofs and walls are torn from structures, some small buildings are destroyed, A¢

reinforced masonry buildings are destroyed, and trees argrooted.

Total Destruction

261-318
mph

EF5 >200 mph | Strong frame houses are lifted from foundations, reinforced concrete structures i
damaged, automobilesized missiles become airborne, and trees are complett
debarked.

Tornadoes that occur in areas of low development cause little to no damage; conversely, tornadoes which
drop in heavily populated areas can cause extreme loss of property and loss of human life. Winds of such
velocity can lift even the most solidly builtstructure. 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 docueend pierce trees, homes,
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.
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4. Previous Occurrences
Fannin County has47 documented tornado events recordeldetween the years 1953012 There have been
1 death,10 injuries and over $6 million in damagegeported during this time period.

Table 4: Fannin County Texas Reported Tornadoes 19%-2012

Location or County Date Time | Magnitude Damage
Fannin 4/6/1955 3AM F3 $2.5M
Fannin 8/12/1958 5PM F1 $3K
Fannin 3/20/1959 12PM F2 $25K
Fannin 3/20/1959 12PM F2 $25K
Fannin 5/20/1960 5AM F1 1linjury & $3K
Fannin 5/23/1966 4PM FO
Fannin 5/23/1966 4 PM FO
Fannin 5/23/1966 4 PM F1
Fannin 5/23/1966 4PM F1
Fannin 5/23/1966 4 PM F1
Fannin 5/23/1966 4PM F1
Fannin 3/25/1967 11PM F2
Fannin 4/25/1970 5AM F1
Fannin 12/14/1971 10PM F1 $250K
Fannin 5/6/1973 7PM F2 $25K
Fannin 5/6/1973 11PM F2 3 injuries & $250K
Fannin 4/20/1976 1AM F1
Fannin 5/30/1976 8 PM F1
Fannin 4/18/1977 5PM FO
Fannin 4/18/1977 7PM F1
Fannin 10/17/1980 5AM F1 $250K
Fannin 10/17/1980 5AM F1 $3K
Fannin 5/13/1981 6 AM F2 $25K
Fannin 4/2/1982 3PM F3 1 death, 1 injury, &$2.5 M
Fannin 4/2/1982 3PM F2
Fannin 4/25/1982 4 PM FO
Fannin 11/22/1982 6 PM F1 $3K
Fannin 6/28/1983 7PM FO $25K
Fannin 4/20/1984 6 PM FO
Fannin 4/4/1986 5PM FO
Fannin 6/4/1986 7PM FO
Fannin 6/4/1986 7PM FO
Fannin 6/4/1986 7PM FO
Fannin 6/23/1987 5PM FO
Fannin 6/23/1987 5PM FO
Fannin 6/23/1987 5PM FO
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Location or County Date Time | Magnitude Damage
Fannin 4/5/1988 4 PM FO
Fannin 8/12/1988 12PM F1
Fannin 10/7/1992 5PM F1 $3K
Lake Bonham 4/26/1994 6 PM FO
Bonham 4/26/1994 6 PM FO
Honey Grove 4/26/1994 6 PM FO $50K
Ivanhoe 1/17/1996 9PM F2 5 injuries & $150K
Trenton 4/26/1999 8 AM F1 $40K
Leonard 5/27/2000 4 PM FO
Honey Grove 4/14/2011 9PM EFO
Randolph 6/13/2012 6 PM EFO $50 K

Sourcewww.ncdc.noaa.gov

Fannin County has had some significant tornado events in the past. The most damaging one in the past 55
years was the April 2, 1982 tornado outbreak. The storm moved into Fannin County from the wesghere it

had just produced goHball sized hail in Grayson County. The storm reportedly generated hailstones as large
as six inches in diameter. A rotating cloud was then spotted over Ravenna before it touched down as an F2
three miles southsoutheast of the community. This twister was briefly accompaniedykanother smaller
tornado. The storm continued in an eastward track into Lamar County where it struck the county seat of Paris
taking 10 lives The storm left Fannin County withone fatality, six homes, two mobile homes, ten barns, and
countless storage tilding and power lines destroyed.

Most tornado events in Fannin County have a magnitude of FO to F1. These tornadoes are on the ground for
a short time, less than 50 yards in width and damage is mostly confined to trees and power lines. These small
tornadoes can do significant damage ia more vulnerable surrounding for example aR1 tornadoon October
1980 caused over $150,000 in damagye

5. Probability of Future Events

In the last 53 years Fannin County had 4fornadoes, resulting in an avexge of 0.89%eported tornadoes per

year. Therefore the probability of a tornado occurring within the county each year is highly likely. April to
June is the predominate tornado season, though again, they can occur any tiofeyear. Over 75% of

tornadoes occur between noon and midnight, and one third from 3:00 to 6:00 pm.

Tornado Facts:

A May appear transparent until dust and debris are picked up

A Movement is generally Southwest to northvest

A Average speed of a tornado is 30 mph, but may vary from stationary to 70mph
A Tornados are most likely to occur between 3pm and 9pm

A Watersnouts are tornadoes that form aover water
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Chart 5a: Percentages of Tornado Occurrences by Month

November
2% 2% 7%

Source: www.ncdc.noaa.gov

Chart 5b: Percentages of Tornado Occurrences by Time

4% 4% 4%

Sourcewww.ncdc.noaa.gov

6. Vulnerability
Located in the central part of Texas, Fannin County is in an active part of tornado alley and has a designated
wind speed rating of a Zone IV. Zone IV is associated with 250 mph wind speeds. 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, in random locations, and create relatilyenarrow paths of destruction. Although tornadoes strike
at random, making all buildings vulnerable, four types of structures are more likely to suffer damage:

Manufactured homes

Homes on crawlspaces (more susceptible to lift)

Buildings with large spanssuch as shopping malls, gymnasiums and factories

Small barns and outbuildings
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Figure 6a: Wind speed rating Zones.

Wind Zones in the United States

WIND ZONES IN THE UNITED STATES*

WIND ZONES

ZONE |
m—, N

ZONE Il
.

ZONE ill
= {200 mph)

ZONE IV
- (250 mph)

Source: wwiemagov

Structures within the direct path of a tornado vortex are often reduced to rubble. However structures near the
tornadods path are often severely damaged by hig
winds. It is here, adjacent to the tornadods path
to the structureds survival

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 the population. Even though these advees 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 have helped to
mitigate losses in Fanm 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 of being affected by a tornado.
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Figure 6b: Most Vulnerable Areas 8 Fannin County Manufactured Home Areas
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Figure 6¢: Most Vulnerable Areas 8 Fannin County 65+ Population
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Figure 6¢: Past Events(19552012)
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7. Secondary Hazards

Secondary hazards can include fire, power outages, communications disruption, and failure of municipal
services. Peripheral damages can occur caudgdthe accompanying thunder/rain storm activity. Lighting

can cause fire. Rain can cause flooding. Tornadoes often affect areas not directly struck by the tornado event.
Loss of power and telephone service due to downed lines within the system can léadh wide range of
problems. Debris can cause damage ranging from minor inconvenience to major transportation problems.
The resulting obuilding rusho6é following a major eve

8. Overall Summary of Vulnerability and Impacts

Texas,bcated in o0Tornado All eyo, ithan ahyiother ftate. Biweerthet o1 n a
years1991to 2010 Texas averaged 15@®rnadoes per yegrthe majority occurring between March and June

in the afternoon hours A tornado can generate winds exceeding 300 mphaking all critical facilities and
structures vulnerable. The path width of a tornado is generally less than a one hatfile, but path length can

vary from a few hundred yards to dozens of miles. Thereforeghimpact of human life and property can be
substantial. In the las63 years Fannin County has experienced tornadoes of various intensities, with eight
tornadoes rated as an F2 and two rated as F3 on the Fajita scale.

Statewide between 1950 and 1995 ndya$2 billion dollars in tornado damages, over 7,500 injuries, and 478
deaths were caused by tornados. This calculates out to about $4 per person per year in tornado damages, 2
risk of one in 66,712 of an injury, and one in 1,054,267 of sustaining a faitajury from a tornado in any given

year.

Table 8: Summary

Jurisdiction Potential Severity of Impact Probability of Future Events Risk
Bailey Substantial Highly Likely High
Bonham Substantial Highly Likely High
Dodd City Substantial Highly Likely High
Dodd City ISD Substantial Highly Likely High
Ector Substantial Highly Likely High
Ector ISD Substantial Highly Likely High
Fannindel ISD Substantial Highly Likely High
Honey Grove Substantial Highly Likely High
Honey Grove ISD Substantial Highly Likely High
Ladonia Substantial Highly Likely High
Leonard Substantial Highly Likely High
Leonard ISD Substantial Highly Likely High
Ravenna Substantial Highly Likely High
Sam Rayburn ISD Substantial Highly Likely High
Savoy Substantial Highly Likely High
Savoy ISD Substantial Highly Likely High
Trenton Substantial Highly Likely High
Trenton ISD Substantial Highly Likely High
Windom Substantial Highly Likely High
Rural Areas Substantial Highly Likely High
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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 50 percent of property destroyed or with major damage.
Major 1 Injuries and/or ilinesses result inpermanent 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 1 Injuries and/or ilinesses do not result in permanent disability.
1 Complete shutdown of criticalfacilities for more than 1 week.
1 More than 10 percent of property destroyed or with major damage.
Limited 9 Injuries and/or ilinesses are treatable with first aid.
1 Minor quality of life lost.
1 Shutdown of critical facilities and services for 24 hours oe$s.
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 anyime
¢ 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 6 hoursvith a warning time of less than 6 hours.

CASCADING POTENTIAL:

Powerand Communication failures, destroyed infrastructure, gas leaks from damaged lines, and displace
homeowners

EXISTING WARNING SYSTEMS:

Local weather forecasts broadcasted via the media, internet weather sites, and storm warning sirens

PROGRESS SINCE EXISTING PLAN DEVELOPMENT

Emergency phone alerting is available for entire county on landline amdobile phones
100+ residential storm shelters have been installed

Additional storm warning sirens and upgrades to some of the existing sirens
Increased use of social media for all types of hazard information

Increase number of CERT volunteers trained andtady for emergency response
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Abundance of clay in soils, extremely high swelling pote
Frequent clay in soils, high swelling potential
Some clay in soils, moderate swelling potential

Little to no clay in soils, little to no swellingpotential

Source: www.geology.com

HAZARD PROFILE: Section Seven- Expansive Soils

1. Description

Expansive soils are soils with a relatively high percentage of clay minertist are
subject to changes in volume as they swell and shrink with changing moistu
conditions. As the soils swell pressure is exerted on structures. When the soil dris
out the soil shrinks and support for the structure can be displaced. These changgn impact the integrity of
structures built on or within the surface of such soils.

2. Location

The entire county is susceptible t@hight to oextremely highd soil swelling. The map aboveshows the
abundance of clay in the region and is based upoBW¥elling Clays Map of the Continuous United Statas:
Olive, A. Chleborad, C. Frahme, J. Shlocker, R. Schneider and R. Schuster.

3. Impact/ Extent

The most extensive damage from expansive soils can occur to bridges, highways and streets. Homes, bulding
and other structures can have extensive damage resulting in sticking doors, uneven floors and cracks in the
foundation, floors, walls, and ceilings. The greatest damage occurs when structures are constructed when
clays are dry (such as during a droughéind then subsequent soaking rains swell the clay. Damage can become
so severe that the cost of repair can exceed the value of the building.

Both public and private structures can develop extreme foundation problems during times of shyiukell
events. The most common signs of damage are cracks in foundations, brick exteriors, drywall interiors,
sidewalks and other concrete structures within the building.

Sewer and water lines are also affected by shrink swell soils. The action of the movement o§tiks can snap
water and sewer lines, producing a minimum of area discomfort, and a maximum of a serious health and
welfare risk.
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4. Previous Occurrences

Since this hazard develops gradually and seldom presents a threat to life, problems may noebegnized as
being related to expansive soils or may be considered only nuisances and therefore never repaired or reported.
No records of specific incidences of structure loss due to expansive soils in Fannin County were found.

Chart 4: Texas InsuranceClaims Involving Foundations
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Source: Texas Department of Insurance (TDI)

5. Probability of Future Events

Since no records of specific incidences of loss associated with expansive soils were found and no specific areas
of expansive soils were identifievithin the county, Probability of Future Events cannot be determined at this
time. However, according to public opinion, the probability of future events of loss due to expansive soil
within the county is possible ot unlikely.

6. Vulnerability

The effeds of expansive soils are most prevalent when periods of moderate to high precipitation are followed
by drought and then again by periods of rainfall. Other cases of damage result from increases in moisture
volume from such sources as broken or leaking ve and sewer lines. Dry clays are capable of absorbing
water and will increase in volume in an amount proportional to the amount of water absorbed. Areas capable
of these changes in soil volume present a hazard to buildings, slabs, concrete, asphaltodimel structures
built over them and to the pipelines buried in them. Houses and ostory commercial buildings are more apt

to be damaged by the expansion of swelling clays than are mdtory buildings, which are usually heavy
enough to counter sweling pressures. However, if constructed on wet clay, multory buildings may also be
damaged by clay shrinkage when moisture levels are substantially reduced.
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7. Secondary Hazards
Depending on the use of the pipeline, contamination of soils and groundwater could occur should buried
pipelines become damaged by expansive soils.

8. Overall Summary of Vulnerability and Impacts

Changes in soil volume present a hazard primarily torsictures built on top of expansive soils. Damages
occur as clay moisture content expands or shrinks the soil volume causing different parts of the structure to
move at different rates and distances. Houses and estery commercial buildings are more apb be damaged
since they are usually not heavy enough to counter swelling pressures. However, naitiry buildings may

be damaged by clay shrinkage when moisture levels are substantially reduced.

The local economy can feel the impacts if the expansivails cause mass foundation issues within a
community or jurisdictions. These issues can lower the values of homes which would reduce tax flow to the
local governments and education systems. The issues could also discourage the settling of new resatent
even businesses in the area.

There are no records of specific incidences of loss within the County due to expansive soils. For large areas
of the U.S., little information is reported other than field observations of the physical characteristics cycl
As a result, fixed criteria for determining the swelling potential have not been devised.

Table 8: Summary*

Jurisdiction Potential Severity of Impact Probability of Future Events Risk
Dodd City Limited Unlikely Low
Dodd City ISD Limited Unlikely Low
Ector Limited Unlikely Low

Ector ISD Limited Unlikely Low
Honey Grove ISD Limited Unlikely Low
Ladonia Limited Unlikely Low
Leonard Limited Unlikely Low
Leonard ISD Limited Unlikely Low
Ravenna Limited Unlikely Low
Sam Rayburn ISD Limited Unlikely Low
Trenton Limited Unlikely Low
Windom Limited Unlikely Low
Rural Areas Limited Unlikely Low

*Only jurisdictions that identified Expansive Soils as a hazard are listed.

Fannin County MultiJurisdictional Hazard Mitigation Plan Page83



HAZARD PROFILE WORKSHEET

HAZARD: Expansive Soils
POTENTIAL SEVERITY OF IMPACT:

Substantial 1 Multiple deaths
1 Complete shutdown of facilities for 30 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.
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.
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 first aid.
1 Minor quality of life lost.
1 Shutdown of critical facilities and services for 24 hours or less.
X 1 Lessthan 10 percent gbroperty destroyed or with major damage.
FREQUENCY OF OCCURRENCE: SEASONAL PATTERN:
¢ Highly likely: Event probable in next year. Most likely in Summer or Winter but can
¢ Likely: Event probable in next 3 years. occur at any time
¢ Occasional: Eventpossible in next 5 years.
X Unlikely: Event possible in next 10 years.

SOURCE DOCUMENTS:

www.geology.com , State mitigation plan, and the Texas Department of Insurance, Soil Survey of Fanr]
County

DATA LIMITATIONS:
Limitations in reported losses and iguantifying long term economic losses.

PROBABLE DURATION & WARNING TIME
Varies from a days to yeardependent on weather.
Damage is often gradual and continual therefor warning time in constant arehgoing.

CASCADING POTENTIAL:
Could cause old pipes to suddenly bust

EXISTING WARNING SYSTEMS:
Structure and facility inspections can alert of possible problems

PROGRESS SINCE EXISTING PLAN DEVELOPMENT
Community Education on methods to damage ttnomes by expansive soils
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HAZARD PROFILE: Section Eight - Flooding

1. Description
Flooding is the most prevalent and costly disaster in the
United States. Floods have the ability to roll boulders th
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 capacity
the soil and the flow capacity of rivers, streams or coast
areas. At the point the water concentration hyper extend
the capacity of the flood way, the water enters th
floodplain. Floods aremost common in seasons of rain and
thunderstorms. Floods can be associated with other natur
phenomenon such as rainstorms, thunderstorm
hurricanes, earthquakes, tsunamis and rapidly meltin
snow.

Flooding 6 The accumulation of water withm
water body and the overflow of excess water or

adjacent floodplain lands.

Floodplain dthe land adjoining the watercourse or
water bodythat is susceptible to flooding.

Flash Flood Watch & Flash flooding is possible.
Be prepared to move to higher ground.

Flood Warning 0 Flooding is occurring or will be
occurring soon.

Flash Flood Warning 0 A flash flood is occurring
seek higher ground. /

Fannin County is prone to two types of floods:

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

8 Flash Floodd A type of Riverine flood that occurs after a heavy storm, when the ground cannot absorb
the high amount of precipitation. This can occur when heavy precipitation falls on alreadgturated
soils. Flash Floods occur rapidly with little warning.

2. Location
Flood hazard areas are determined using statistical analyses of records of river flow, previous occurrence
information, topographic surveys, and hydrological

identify areas subject to flood hazardl'hese include Special Flood Hazard Areas, which is defined as the area
that will be inundated by the flood event having a one percent chance of being equaled or exceeded in any
given year. The onepercentannualchance flood is also referred to as the bafleod or 100year flood.
Moderate flood hazard areas are also shown on the FIRM, and are the areas between the limits of the base
flood and the two-percentannualchance (or 506year) flood.
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Fannin Countyds terrain cioedlsytheRedRo fv errololni ntdgh ep rAeoirrtine s

Creekrising upin neighboring Grayson County near Whitewrightand running northeastover 60 milesto its
confluencewith the Red River. The drainage for the southeastern corner of the county psovided by the

North Sulphur River. Fannin County has limited flood issues due to the lack of development near the
floodplain. There has only been three repetitive flood claims in the county and they were all within the city

limits of Bonham. The main tributaries of the BoisD & A Creek
are thePowder Creek and Pig Branch Creeltow run through the
more establishedand older areas ofBonham. These waterways
provide the main drainage vessel for runoff collection When
heavy rain events occur in Bonham and wegif the city these
hardly noticed creeks swell. When thgoverflow their banks the
can disrupt transportation from the southwest of town on San
Rayburn Drive and south of the downtown are@n Hwy 78. With
this type of rain events residential struct@s o the south side Pig
Branch Creek experience some water encrdanent. This is the
area where two of the threeepetitive flood claims exist.

Thetwocr eeks merge into the Boi
of town and flow northeastto the Red Riverthrough primarily
agricultural areas. Flooding can be a problem along the Be

/ Texas Flood Facts \

§ Central Texas has been identified as
the most flashflood prone area in the
U.S. by the National Weather Service.

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

§ Texas leads the nation in the most
flood-related deaths.

8§20 million of Tex
are flood-prone (more than any other
state).d Blue Ribbon Study

§ Texas has approximately 8 million
structures located in floodplains. 3
million of these have no flood
insurance.o Blue Ribbon Study

D @rc Creek for localfarmsb ut t he pr o p o sAd
Creek Reservoir could alleviate some of this damage.

The North Sulphur River provides drainage for the Ladonia area

and is formed about a mile from the Goberresidential area ruming east andsoutheast until flowing into

< )

t he

neighboring Delta County. The current river went through a channelization and straightening to prevent
floodinginthel at e thedresultds & channel top with of 16 to 30 feet and a depth of 9 to 12 feet. Due to
the shale riverbed some areas have experience extreme eroding and incising with channel depths of 40 feet in
some areas. These channels can contain flows in excesthef100year flood according to engineers.

Other flooding may also occur inthe floodplains surrounding local lakes. Lake Bonham has one repetitive
flood structure that haslboded twice in the past 30 years. The City of Bonham has ordinances and restrictions
from building in the floodplain to prevent this type ofincident in the future. Floods event has also been
reported as a transportation probleswwith road closures reqgwed. FM 100, FM 1396, and FM 271 north of

Honey Grove,Hwy11 cr ossi ng t h ewestofiRandolpbFNA

Over 75% of declared

2645 west Of EC'[OI’, and HWy 78 be'[\Neen Bonham and Ba”ey are federal disasters are relatec

transportation routes that in times of heavy rain may be closed

water. The maps provide in section 6 show previous flood locatignin

comparison to the floodplains.

Fannin County MultiJurisdictional Hazard Mitigation Plan
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3. Impact/ Extent
The extent of floods in Fannin County is influenced by several factors including rainfall intensity, duration,

and | ocation of the rainfall

Heavy

rains

cause

creeks and waterways to exceed their bask Flash floods are the most dangerous since they can occur
suddenly with little to no notice. A maximum flood threat could result if the soils were saturated and a wide

heavy rain event occurred.

The City of Bonhamis the mostvulnerableto floods in comparison to the othetocal jurisdictions. Bo h h a md|s

terrain is rather flat with two floodplain areas in the city limits. These areas are the Pig Branch and Powder

Creek which are tributaries of the Bois[® Ar ¢

storm water drainage system but also serve as the sourceflodd waters in flash floods.

'heses tkibutaries provide thedckbone of the Bonham
Bonham also

experiences more flooding events than other jurisdictions due to amount of paved areas in the city. These
paved areas block watesbsorption and promote runoff. In times of heavy downpours the drainage system is
inundated with too much water. The City of Bonham is working diligently to address current and future

storm drainage issues.

The City of Leonard, Honey Grove, & Trenton are also affected by floodHeavy rain evens overwhelm the
storm drainage systenallowing for the overflow to turn streetdnto streams.The City of Leonard is currently
working on a major drainage project withplans for others in the near future. Other jurisdictions experience

the same type of flooding but due to the smaller population densjtyiore open spaces, and less pawentthe

ﬂpetitive Loss Property 0 is}

effectsare usually limited.

4. Previous Occurrences

Accordingtod Amer i can Hazardscapes:
di saster published b,yTexasthecaudbeot its
size and location consistently outranks other states in deaths ar
damages from floods.Recent flooding occurredaround Bois D& A r
Creek and its tributaries in October 1981, May 1989, and Januar,
1998. The most significant floodingon record occurred in 1989 when
flood rescue operations for a number of Bonham residents took plac
The Bonham floodplain administrator indicated that at least 100

homes were flooded by the event. Iraddition, flooding from Bois
D @&rc Creek damaged properts, agricultural crops and equipment
throughout the county.

property which has had two or more
NFIP losses of at least 1K in a 10 year
period.

Severe Repetitive Loss Property
(SRL) 0 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. (Fannin County does not
currently have any SRL properties.)

Fannin County MultiJurisdictional Hazard Mitigation Plan
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Table 4: Repetitive Flood Loss Properties

Structure Date & Damage M't'gg;'fn Mitigation Action
05/15/2005 - No information as to anyaction was found.
Residential nearLake Bonham $7,046 $3,950.93
10/19/1993 - The creek channel that caused the flooding wa
Commercial structure in south Bonham $6,162 $1,965.92 | dredged and widened.
10/16/1981 -
Residential structure in south Bonham $1,270 $2,940.35
Source: Texas Sthtitigation Office
Table 4b: Past Flood Events1996:2012
Location Date Type Property Damage
Honey Grove 6/12/1996 Flash Flood
Bonham 11/7/1996 Flash Flood
Honey Grove 2/20/1997 Flash Flood
Bonham 4/4/1997 Flash Flood
Ivanhoe 12/20/1997 Flash Flood
Bonham 12/20/1997 Flash Flood $50K
Bonham 12/21/1997 Flash Flood $25K
Bonham 1/4/1998 Flash Flood
Bonham 1/4/1998 Flash Flood
Bonham 6/8/1999 Flash Flood
Fannin 5/27/2000 Flash Flood
Honey Grove 12/26/2000 Flash Flood
Countywide 2/27/2001 Flash Flood
Bonham 2/28/2001 Flash Flood
Fannin 3/19/2002 Flash Flood
Dodd City 8/27/2002 Flash Flood $5K
Bonham 1/2/2005 Flash Flood $25K
Countywide 1/3/2005 Flash Flood $100K
Leonard 4/5/2005 Flash Flood $25K
Fannin 4/5/2005 Flood
Trenton 3/19/2006 Flash Flood
Leonard 8/27/2006 Flood
Randolph 9/17/2006 Flood
Bailey 4/24/2007 Flash Flood
Bonham 5/30/2007 Flash Flood
Bonham 6/20/2007 Flash Flood
Fannin 6/28/2007 Flash Flood $200K
Trenton 7/10/2007 Flash Flood
Bonham 7/30/2007 Flash Flood $40K
Bonham 7/31/2007 Flash Flood
Trenton 3/18/2008 Flash Flood $40K
Honey Grove 6/14/2008 Flash Flood
Trenton 4/29/2009 Flash Flood
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Location Date Type Property Damage
Trenton 10/6/2009 Flash Flood $15K
Bonham 10/9/2009 Flood

Honey Grove 10/25/2009 Flash Flood
Bailey 5/14/2010 Flash Flood
Bonham 5/14/2010 Flood
Ladonia 5/14/2010 Flash flood
Lamasco 4/25/2011 Flash Flood
Bonham 5/20/2011 Flood

Telephone 5/20/2011 Flash Flood
Bonham 2/3/2012 Flash Flood
Mulberry 3/19/2012 Flash Flood

Sourcewww.ncdc.noaa.gov

5. Probability of Future Events

Fannin County receives abundant rainfall mainly in the spring and fall. Consequently, rivers and creeks

overflow their banks during these seasongNOAA has documented 40notable flood events specifically for
the Fannin County from 1996to 2012. This gives a average of 2.2 large floods occurring in Fannin County

each year. Many of these floods are of small consequence; however, the number of major floods in the last

100 yearswarrants a highly likely probability rating.

Halff Associates hasupdated the Fannin County Floodplain since the previous mitigation plan in 2009.

Another update will be warranted as construction on the two planned lakes begins: LovBois D6 Ar ¢ L ak e

and Lake Ralph Hall.

6. Vulnerability

Any structure or property that is | ocated in a
to a flood depends on its location in the floodplain. The properties that lie along the banks of a waiay are
the most vulnerable and are often repiéive loss structures. Fannin Gunty has no repetitive loss structures
but does have roads and bridges that are located in these flood arddsney Grove has one structure that has
received floods on more thn one occasion buthe flooding did limited damage. This property is used as a
rental property and is vacant often.

The property within the floodplain is broken into zones depending on its distae from the waterway. The
10-year flood zoneis anarea that has 10% chance of flood every year. Encompassing theyBar flood zone
and extending further out from the waterway is the 5@ear floodplain. This area has a 2% chance of flooding
each year. Encompassing both the ¥@ear and 50year and extending dirther away is the 106year flood
zone. This area has a 1% chance of occurring in any given year. Many people fall victim in the-¢6@ar
flood zone because of the thought that it would only occur once every 100 years but in itgainay happen
more often

Flooding vulnerability in Fannin County is primarily in the floodplain however; the City of Bonham has
increase vulnerability in areas not located in the floodplain. This vulnerability is due to recent development.
Development and growth of a city enhaces the threat of flooding where drainage systems cannot cope with
the increased storm runoff.
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Fannin County does hae a secondary risk from dam#iooding. There are four dams in the countyhat have

the potential to causes major flooding damages Hey are breeched. The areas that are vulnerable to this type

of flooding are identified in SectionTwelve.

Table 6a: Structures Located in the Fannin County Floodplain*

Location

Description

Lake Bonham

Approximately 60 residential structures (®00sq.ft. Custom Homes HAZUS Replacement Cost of
$108.5 persq.ft. = $217K each) =$13M
Approximately 3 businesses ($00sq.ft. HAZUS Recreation/Restaurant Replacement Cost 0$162.8 per
sq.ft. =$407K each) =$1.7M

City of Bonham

Approximately 40 residential structures (County average home value 880K each) =$3.2M
Approximately 3 businesses (1,800sq.ft. HAZUS W arehouse Cost 0f70.5 persq.ft. =$1M each) =
$3M

Other areas

Less than 50 residential structures (County average home valueb80K each) <$4M

* These are estimates based on available, HAZUS, THUMP, BIRBt&I Photography

Table 6b: Flood

Zone Designations

Zone Description
A (High Risk) | Areas with a 1%annual chance of flooding and a 26% chance of flooding over the life of a-3&ar mortgage.
Because detailed analyses are not performed for such areas; no depths or base flood elevations are shown.
?HElgﬁlR'lAsi? Areas with a 1% annuakhance of flooding and a 26% chance of flooding over the life of a-g8ar mortgage. In

most instances, base flood elevations derived from detailed analyses are shown at selected intervals.

AH (High Risk)

Areas with a 1% annual chance of shallolooding, usually in the form of a pond, with an average depth
ranging from 1 to 3 feet. These areas have a 26% chance of flooding over the life of-ge20 mortgage. Base
flood elevations derived from detailed analyses are shown at selected intervals.

AO (High Risk)

River or stream flood hazard areas and areas with a 1% or greater chance of shallow flooding each year, usl
in the form of sheet flow, with an average depth ranging from 1 to 3 feet. These areas have a 26% chance of
flooding over the life of a 30year mortgage. Average flood depths derived from detailed analyses are shown.

AR (High Risk)

Areas with a temporarily increased flood risk due to the building or restoration of a flood control system.
Mandatory flood insurance purchase requirements will apply, but rates will not exceed the rates for
unnumbered A zones if the structure is built orestored 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 specified legal requirents. No depths or base flood elevations are shown.
B, C, and X Areas outside the 1% annual chance floodplain, areas of 1% annual chance sheet flow flooding where avera
(Moderate to | depths are less than 1 foot, areas of 1% annual chance strélmding where the contributing drainage area is
Low Risk) less than 1 square mile, or areas protected from the 1% annual chance flood by levees. Insurance purchase
required in these zones.
D
(Undgtizrkr)nlned Areas with possible but undetermined flood hazards. No flood hazard analysis has been conducted.
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Figure 6a: Fannin County Flood Zones- Countywide Flood Areas
T h e B &ic €reeR throughout the county is known for its ability to disrupt transportationn heavy rain
events. Heavy rain events can cause road and bridge washouts and the need for swift water rescues.
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Figure 6b: Fannin County Flood Zones- Lake Bonham Area

Approximately 125 homes 2 businesses2 RepetitiveFlood Loss Properties ad numerous boathouses

occupythe floodplain area around Lake Bonham

Fannin County

| Flood Zone A Texas

& Lake Bonham Flood Areas

Fannin County MultiJurisdictional Hazard Mitigation Plan
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Figure 6¢: Fannin County Flood Zones- City of Bonham

Approximately 35 homes 5 businessesand portions of two school campuseare located inthe floodplain
that is located wthin the Bonham City Limits. The businesses located in the flood area inclu@aevarehouses,
an equipment rental business, an antique store, and part of an auto dealer lot.

Fannin County

Fannin County "
Texoms Council of Governments does not guarantes
Texas this map to be free from errors or inacaracies and
Flood Zene A disdaims any Esbity for interpretations from this
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Figure 6d: Fannin County Flood Zones- Honey Grove Area
Transportationissues occur in the Honey Grove area on FM 271 north of town. This road experiences

closures in heavy rain eventsThe Honey Grove School campus is within the city limits is not located near
a high risk flood area.
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Figure 6e: Fannin County Flood Zone s- Leonard Area

State Hwy 78 experiences some flooding issues with the low passage below the railroad overpasd.eonard
School campus is within the city limits is not located near a high risk flood area.

Fannin County
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Figure 6f: Fannin County Flood Zones- Ravenna, Ector, and Ladonia Areas

Flooding in these areas is very limited. FM 2645 west of Ector has a history of occasional floodiRgnnindel
ISD is located within the city limits of Ladonia and has facilities located near the flood zone. The schoa@sh
had no past history of flooding and the campuses are at higher elevations then the nearby flood zone.

Floed Zone A
Flood Zone AE
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Figure 6g: Fannin County Flood Zones- Savoy and Trenton Areas
Trenton & Savoy have limited flood damage history. Flooding in these areas woubé from flash floods

that generated massive runoff quicklyThe Savoy and Trenton School campuses are within the city limits
are not located neahigh risk flood zones.

Flocd Zone A
Flood Zone AE

|
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Figure 6h: Fannin County Flood Zones- Bailey, Dodd City, and Windom
Bailey experiences some disrupted transportation on Hwy 78 & Hwy 11 in heavy rain event®odd City &
Windom are located at higher elevations than most of the communitieen the county therefore limiting

flooding.

Floed Zone A
Flood Zone AE

S ——
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Figure 6i: Fannin County Flood Zones- Sam Rayburn ISD

Sam Rayburn ISD is the only ISD that is not within a city limits but in a rural canty areas. Sam Rayburn
doesnot experience flooding issues and does not have any facilities located near a flood areas.

Fannin County
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7. Secondary Hazards
Fannin County drains to the northeast into the Red RivetJpstream
flooding can have significant impact onthe water quality, flood The National Flood Insurance Program\
control, wildlife habitats, recreational opportunities, and other| (NFIP) is a federal program that enables
functions that are essential for maintaining the qualityf life and property owners to purchase flood
economic prosperity through a large section of Texas. Secondaf [MSurance as protection against flood losse
. . . . . in exchange for state and community

hazards include transportation disruptions, dam faire, and " . ;

) - ) . . oodplain  management regulation to
dispersionof contaminantsand threatened water supplies not just td  equce future flood damages.
the immediate area but throughout the river basithat reaches to the j
Bay of Galveston. Hazardous materialand other pssible sources of
contaminantsare not identified in the area, but may need to be addressed in updates to this plan as Fannin
County becomes more populated.

Fannin Countyds floodplains and storm drainage area
mitigation projects, development, and erosion.The riparian corridor along waterways hasheen severely
reduced and floogblain wetlands converteda farmland. The loss of stream bank vegetation has increases the
county to a secondary hazard of erosion.

The fall of the local economy can be felt as a secondary hazard of floods. Local businesses often do not reoper
after beingdestroyedby a flood. Residents whose homes were flooded may relocate to different communities
to make a fresh start. The cosif the damages to property mosdffectsthe local economy. Most homeowner
insurance policies do not cover floodshence an additional flood policy isneeded for coverag.  Fannin
County, Bailey, Bonham, Honey Grove, Ector, Ladonia, Leonard, Savoy, Trenton and Windom are
participants in the National Flood Insurance Plan Program (NFIP)Their participation in this program allows

the residents the opbn to purchase a flood insurance policy.

Nine of the twelve jurisdictions in Fannin County participate in the NFIP. Those not participating in the
NFIP are Dodd City, Ravenna, and Windom. These do not participate currently due to theurrent flood
information not identifying them as a Special Flood Hazard Area (SFHA) and no available FIRMs for the
area.

Table 7a: Why You Need Flood Insurance

Why You Need Flood Insurance

Floods and flash floods can | I Floods happen in all 50 states: on coasts, along rivers, in the desert, in communities of
occur anytime, anywhere. every size.
1 Roughly 30% of all flood insurance claims came from areas not considered high risk.

You can't rely on Federal 1 Many people don't qualify for grants, making the most common form of assistance a

Disaster Assistance alone. disaster home loan.

1 These loans must be repaid: principal plus interest.

1 Homes & buildings in high-risk flood areas with mortgages from federally regulated or
insured lenders are required to have flood insurance. These areas have a 1% or greate
chance of flooding in any given year, which is equivalent to a 26% chance of flooding
during a 30year mortgage.

1 When property owners receive federal financial assistance followingeesidentially
declared disaster, they may be required to purchase flood insurance coverage.

You may be required to have
Flood Insurance.
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Table 7b: National Flood Insurance Program (NFIP) Communities in Fannin County

: Current Map Sanction i 2l G # of Policies [iEtliEte
Entity Current Insured Amount
Date Date . 5 years ago
Policies Amount 5 years ago
Fannin County 2/18/11 1/04/05 98 $13M+ 31 $5.6M +
Bailey 2/18/11 (M) 7/01/92 0 0 1 $42K +

Bonham 2/18/11 2/01/88 49 $8M+ 10 $970K +
Ector 2/18/11 (M) 10/1/2007 1 $179K+ 0 0
Honey Grove 2/18/11 (M) 11/7/2007 0 0 0 0
Ladonia 2/18/11 (M) 2/11/09 0 0 0 0
Leonard 2/18/11 (M) 8/26/77 2 $208K+ 0 0
Savoy N‘Lig:rcéaéo'::]‘(’fd 6/19/85 0 0 0 0

Trenton 2/18/11(M)) 9/02/88 6 $1M+ 9 $954K +
Windom 2/18/11(M)) 0 0 0 0

(M) 0 No elevation determined, all zones A, C, & X
Source: NFIRupdated 3/31/2014)

8. Overall Summary of Vulnerability and Impacts

Spring and fall rains can resultinarise n t he Countyds rivers and creeks:s

intensity. Severity of flooding is determined by several factors including rainfall intensity, duration, and
location. Flash floods are most likely to close roadsnd cause evacuations ilBonham, where rain can fall
faster than the drainage system can handle.

With over 20 significant flood events in the past 10 years it is obvious thaannin County is vulnerable to
flooding events. Dollar amounts are often unavailable due to mos$toding events occuting in rural

agriculture areas and gimg unreported. These numbers are difficutb caculate due to the difficulty inplacing
adollar amount on the agricultural loss such afailed or low-yield crops, erosion, and the lezhing of the soil
of valuable minerals and nutrients.

With the addition of two lakes in the county the vulnerability of flooding will change. Areas that were once
considered high land may become susceptible to-§8ar and 50year floods.Fannin County DFIRMS were
creaked in 2011but most of thesemaps will be outdated within the next five due to the construction beginning
on the lakes in the next year or twoMaps of the two planned lakes are |lated in Appendix B.

e ————
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Table 8: Summary*

Potential Probability
Community | Severity of of Future Risk Difference Justifications
Impact Events
Bailey Limited Highly Likely Low Mostly transportation issues.
Bonham Major Highly Likely High Large floodplain areas in city limits.
Dodd City Major Highly Likely Medium Flood area onbus routes.
Dodd City ISD Minor Likely Medium
Ector Minor Highly Likely Medium Floodplains in city.
Ector ISD Limited Unlikely Low
Fannindel ISD Minor Likely Low Floodplain areanear school.
Honey Grove Major Likely High Floodplain area to thenorth of city.
Honey Grove Limited Unlikely Low
Ladonia Limited Likely Low Drainage waterway located in a deep channel
Leonard Major Highly Likely High Low bridge areas that floods and southeast portion of town in
floodplain.
Leonard ISD Limited Unlikely Low No floodplain near school.
Ravenna Limited Unlikely Low
Sam Rayburn Limited Unlikely Low Higher elevation.
Savoy Limited Unlikely Low
Savoy ISD Limited Unlikely Low
Trenton Limited Highly L ikely Low Several low areas within theity.
Windom Limited Unlikely Low Higher elevation.
Rural Areas Major Highly Likely High

*Only jurisdictions that identified Flooding as a hazard are listed.

Woman rescued in high flood waters in Fannin Co.

By: KXII Staff Email
Updated: Thu 12:52 PM. Jan 26, 2012
FANNIN COUNTY, TX - Rising flood waters trapped a woman in her car in Fannin County
Wednesday afternoon.

The Fannin County Sheriffs Office says she drove into what she thought was a few inches water on
County Road 2630. They say her car stalled, and she couldn't get her doors open panicked and
called 911. A Bonham Fire Department rescue team rescued her, but authorities say they had a
tough time getting to her because of all the high water in the area.

Brad Hammit owns a ranch on 2630. He says that when it rains as much as it has been, road
conditions in the area can get pretty treacherous.

“When it rains there's a lot of water thal's carried through this county and down this creek bottom
down to the Bois D'arc and all that," said Hammil, "so it's pretty treacherous sometimes. *

Mo one was hurt during the rescue.
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HAZARD PROFILE WORKSHEET

HAZARD: Floods

POTENTIAL SEVERITY OF IMPACT:

Substantial 1 Multiple deaths
1 Complete shutdown of facilities for 30 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.
1 Complete shutdown of critical facilities forat least 2 weeks.
X 1 More than 25 percent of property destroyed or with major damage.
Minor 1 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 propertydestroyed or with major damage.
Limited 91 Injuries and/or ilinesses are treatable with first aid.
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 majdamage.
FREQUENCY OF OCCURRENCE: SEASONAL PATTERN:
X Highly likely: Event probable in next year. Most likely in April to June but
¢ Likely: Event probable in next 3 years. can occur at any time
¢ Occasional: Event possible in next 5 years.
¢ Unlikely: Event possible in next 10 years.

SOURCE DOCUMENTS:

FIRMS, Texas Geographic Society Studies, www.thmp.info, NJDEP, USGS, NRCS, NOAA, The B
Study, CBO: Value of Properties in the NFIP, State of Texas Hazard Mitigation Plan

DATA LIMITATIONS:

Limitations in quantifying long term economic losses

PROBABLE DURATION & WARNING TIME

Flood can last from a few hours up to several months depending upon weathattprns
Warning time canvary from several days to a couple of hours

CASCADING POTENTIAL:

Runoff can contaminate water supplies throughout the drainage basin, standing water can cause illnesses
water damage to structures can cause mold, and increased need of shelters for those driven away from th
homes

EXISTING WARNING SYSTEMS:

USGS monitors stream flows, NOAA weather alerts, and local media weather reports.

PROGRESS SINCE EXISTING PLAN DEVELOPMENT

Additional communities participating in NFIP program

No new construction in major flood areas

County has receivedzoning authority from state kgislature around one of the planned lakes

Although floodplains have grown the number of residential structures in the City of Bonham located in t
floodplain have decreased
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HAZARD PROFILE: Section Nine - Wildfire

1. Description

The normal Texas climate is characterized by periods of above and below normal rainfall. The periods of
plentiful rains allows for increased vegetation growth. While the periods of below normal rains allow this
vegetation to dry and provide mple fuel for wildfires. This was the situation leading ugo the series of
destructive wildfires in 2011. Over 31,000 fis burned over 4 million acresjiestioyed approximately 3,000
homes, caised 6 fatalities, and caused ov&510 million in immediate damages. The agricultural lossto the
Texas economy is expected to be in the billions.

A wildfire is an uncontrolled fire spreading through vegetative fuels, exposing and possibly consuming
structures. They often begin unnoticed and spread quickly and are usually signaled by dense smoke that fills
the air for miles around. Wildfires pose a great threat to life and property, particular as they move from forest
or rangeland into Wildland Urban Interface or Intermix areas. The Interface and Intermix are the areas where
human development meets or intermingles with undeveloped wildland or vegetation. More and more
residents want th& home in a woodland setting not realizing that they are putting temselvesunder a real
threat of wildfire.

2. Location » b \
. . . Wildfires can be classified as one
Wild fires can occur throughout Texas and Fannin County due to thg  of three key types:

combination of dry burnable ground cover and lightning storms. Ther Surface Fires 8 most common
. . . . . . and slowly move along forest
is a higher risk of fatalities in the Interface or Intermix aras as shown in| .-

Figure 2. Areas such as Bonham are not as threatened as are areas loc Ground Fires & usually result

in the northern parts of the county. The City of Ravenna arnithe areanear | oM lightning strikes and ‘they
. ~ . . burn on or below the ground.

t he BArc GreelDdie at greatest risk due to the vegetation conte Crown Fires & spread quickly

population location, and the fact the community does not have a full time\_ from tree top to tree top by Windj
fire department to mitigate and prtect theseareas around the clock.
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