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Chapter 1
Introduction

1.1 Purpose

The Disaster Mitigation Act of 2000 has helped to bring attention to the need for successful
hazard mitigation planning throughout the United States. Section 322 of the Act
emphasizes the importance of comprehensive multi-hazard planning at the local level, both
natural and technological, and the necessity of effective coordination between State and
local entities to promote an integrated, comprehensive approach to mitigation planning.
The Hazard Mitigation Planning and Hazard Mitigation Grant Program (HMGP) interim
final rule published on February 26, 2002, identifies these new local mitigation planning
requirements. According to this rule, state and local governments are required to develop,
submit, and obtain FEMA approval of a hazard mitigation plan (HMP). Completion of an
HMP that meets the new Federal requirements will increase access to funds for local
governments and allow them to remain eligible for Stafford Act assistance.

The HMP becomes part of the foundation for emergency management planning, exercises,

training, preparedness and mitigation within the County. Such a plan sets the stage for
long-term disaster resistance through identification of actions that will, over time, reduce
the exposure of people and property to identifiable hazards. This plan provides an
overview of the hazards that threaten the County, and what safeguards have been
implemented, or may need to considered for implementation in the future.

Hazards, for purposes of this plan, have been divided into two basic categories: natural
and technological. Natural hazards include all hazards that are not caused either directly
or indirectly by man and are frequently related to weather events, such as tornados and
winter storms. Technological hazards include hazards that are directly or indirectly caused
by man, including hazardous materials spills and weapons of mass destruction (WMD)
events, although terrorism is not the particular focus of this Plan. This Plan also makes
some recommendations that transcend this classification of natural and technological
hazards. In other words, some of the recommendations contained within this Plan apply to
many or all hazards. This is commonly referred to as an “all-hazards approach”. Most
hazards throughout the United States could happen anytime and anywhere. However, the
main focus of this plan is on those hazards that are most likely to affect Bartow County and
the Cities of Adairsville, Cartersville, Emerson, Euharlee, Kingston, Taylorsville, and
White in the future.



1.2 Organization of the Plan

The Hazard Mitigation Plan (HMP) consists of four main components: 1) the narrative
plan, 2) the Hazard History Database, 3) the Hazard Frequency Table, and 4) a Critical
Facilities Database. The narrative plan itself is the main component of the HMP. This part
of the Plan includes an overview of the planning process, a summary of the County’s hazard
history, hazard frequency projections, a detailed discussion of proposed mitigation
measures, and a description of how future reviews and updates to the Plan will be handled.
The Hazard History Database is attached as a Microsoft Excel spreadsheet and includes
relevant information on past hazards within the County. The Hazard Frequency Table is
derived from the hazard history and provides frequency-related statistics for each discussed
hazard. This table is also attached as a Microsoft Excel spreadsheet. Finally, the Critical
Facilities Database is an online tool developed in part by UGA for GEMA that contains
detailed information on critical facilities within the County. Critical facilities for the
purposes of this plan are those facilities that are among the most important within a specific
jurisdiction with regard to the security and welfare of the persons and property within that
jurisdiction. Typical critical facilities include hospitals, fire stations, police stations,
critical records storage locations, etc. These facilities will be given special consideration
during mitigation planning. For instance, a critical facility should not be located in a
floodplain if at all possible. Using the critical facilities information, including GPS
coordinates and replacement values, along with different hazard maps from GEMA, this
database becomes a valuable planning tool that can be used by Counties to help estimate
losses and assess vulnerabilities. This interactive Critical Facilities Database will also help
to integrate mitigation planning into their other planning processes.

The following GEMA map displays the location of critical facilities within Bartow County
and the Cities of Adairsville, Cartersville, Emerson, Euharlee, Kingston, Taylorsville, and
White. These facilities may be viewed in much greater detail within the Critical Facilities
Database. Access to this database is limited and can only be viewed with the permission
of the EMA Director due to the sensitive nature of some of the information.



Bartow County Critical Facilities Map (GEMA)
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A risk assessment, which is composed of elements from each of the four main HMP
components, provides the factual basis for all mitigation activities proposed within this
Plan.

Inventory of Critical Facilities: Critical facilities are defined as facilities that provide
essential products and services to the public. Many of these facilities are government
buildings that provide a multitude of services to the public, including most public safety
disciplines such as emergency management, fire, police, and EMS. Other government
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buildings/facilities commonly classified as critical facilities are water distribution systems,
wastewater treatment facilities, public works, public schools, administrative services, and
post offices. For the purposes of this Plan, critical facilities have been identified by the
HMPC and important information gathered for each one. This information is located in
the Critical Facilities Database (Appendix A).

Hazard ldentification: During the planning process, a hazard history was created based
upon available records from the past fifty years. This hazard history includes the natural
and technological hazards that are most likely to affect the County. Unfortunately, record
keeping was not as accurate or detailed decades ago as it is now. Therefore, the most useful
information relating to these hazard events is found within the last ten to fifteen years. This
fact is obvious upon review of the Hazard History Database (Appendix B), and the Hazard
Frequency Table (Appendix C).

Profile of Hazard Events: Each hazard identified was analyzed to determine likely causes
and characteristics, and what portions of the County’s population and infrastructure were
most affected. However, each of the hazards discussed in this Plan has the potential to
negatively impact any given point within the County. A profile of each hazard discussed
in this plan is provided in Chapter 2.

Vulnerability Assessment: This step is accomplished with the Critical Facilities Database
by comparing GEMA hazard maps with the inventory of affected critical facilities, other
buildings, and population exposed to each hazard (see Worksheets 3a).

Estimating Losses: Using the best available data, this step involved estimating structural
and other financial losses resulting from a specific hazard. This is also accomplished to
some degree using the Critical Facilities Database. Describing vulnerability in terms of
dollar amounts provides the County with a rough framework in which to estimate the
potential effects of hazards on the built environment.

Based on information gathered, the Plan identifies some specific mitigation goals,
objectives, and actions to reduce exposure or impact from hazards that have the most
impact on each community. A framework for Plan implementation and maintenance is
also presented within this document.

Planning grant funds from the Federal Emergency Management Agency, administered by
GEMA, funded the HMP. The HMP was developed by the HMPC, with technical
assistance from GEMA and North Georgia Consulting Group.



1.3  Participants in Planning Process

This Hazard Mitigation Plan (HMP) is designed to protect both the unincorporated areas
of the County as well as the City. Though the County facilitated this planning process, the
Cities of Adairsville, Cartersville, Emerson, Euharlee, Kingston, Taylorsville, and White
provided critical input into the process. Without this mutual cooperation, the Plan would
not exist in its present comprehensive form. Note: Please keep in mind that throughout
this Plan, the term “county” typically refers to all of Bartow County, including the Cities
of Adairsville, Cartersville, Emerson, Euharlee, Kingston, Taylorsville, and White.

The process for updating Bartow County’s Hazard Mitigation Plan can be found in the
Federal Emergency Management Agency’s (FEMA) Hazard Mitigation Planning’s “How
To” Guides. According to “Getting Started: Building Support for Mitigation Planning;”
the suggested process for preparing a Hazard Mitigation Plan is to 1) Organize resources
and identify stakeholders and those holding technical expertise; 2) Access risks to the
community; 3) Develop a Mitigation Plan and lastly; 4) Implement and Monitor that plan
once it is adopted. (FEMA 386-1)

The Bartow County Hazard Mitigation Planning Committee (HMPC) is made up of a
variety of members. The EMA Director is responsible for all decisions relating to the
overall direction of the Plan, retrieval of data from various departments, and serving as a
central point of contact for all matters relating to the Plan. The consultant, NGCG, is
responsible for facilitation of HMPC meetings, integration of updated data into the Plan,
grant administration, and other administrative functions. Local government officials
including County and City employees, representatives from State government, and others
from private businesses and other organizations participated in the Plan update. Each
jurisdiction had representatives on the HMPC who provided critical data for consideration
through meetings, email, an/or site visits. This diverse group provided valuable input into
the planning process including identifying hazards and developing important mitigation
measures to be considered in the future. The HMPC met twice over the course of this
planning process. These meetings occurred on March 3, 2021 and September 22, 2021.
This was a more limited in-person meeting schedule than normal due to COVID-19. Other
meetings and discussions were held throughout this planning process at various times
between two or more HMPC members in order to accomplish smaller tasks. Two public
meetings relating to this Plan are required by FEMA: one during the drafting stages of the
Plan, and one after the final version of the Plan is completed. The first of these two
meetings occurred on September 22, 2021 during the drafting stages of the Plan. Once
necessary revisions were made to the Plan, a second public meeting was held on October
7, 2021 where it was adopted by Bartow County. A copy of the adoption resolution is
included in the Appendices. All public meetings were advertised in the local newspaper
and the draft Plan update was posted on the Bartow County website as shown on the
following page. Prior to adoption at the final public meeting, the public was provided with
an additional opportunity to review and comment on the Plan. This final version was then
submitted to GEMA and FEMA for review and approval.
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The Plan is the result of a community-wide effort put forth over the past several months
utilizing FEMA’s Hazard Mitigation Plan “How To” Guides to aid in laying out the
planning process described above. Stakeholders and persons with technical expertise were
identified early in the process. Full participation was provided by Bartow County and the
Cities of Adairsville, Cartersville, Emerson, Euharlee, Kingston, Taylorsville, and White.
Each jurisdiction had representatives on the Hazard Mitigation Planning Committee and
provided critical data to the HMPC for consideration.

The public involvement elements of this Plan were reviewed by the HMPC. They were
determined to have remained effective and were approved for use in the current Plan update
process.

HMPC members are listed alphabetically in the following table:

Name Affiliation Title

Mitchell Bagley City of Taylorsville Mayor

Kim Billue City of White Mayor

Scott Carter Cartersville Fire Dept. Fire Chief
Blake Davidson City of White Chief of Police
Michael Dickson Cartersville Gas Director

Sara Dussault Bartow Co. 911 Captain
Joshua Everett Metro Atlanta EMS Ops Manager
Dwayne Jamison Bartow Co. EMA Director
Brandon Johnson Bartow Co. Community Dev | Director

Mike Jones

City of Adairsville Police

Chief of Police

Daniel Manny

Bartow Co. Water Dept

Asst. Director

Kevin McBurnett

City of Emerson

City Manager

Spencer Miller Metro Atlanta EMS Operations
Jessica Pruett Bartow Co. Sheriff’s Major, Director
Office/911

Adam Rogers Cartersville Medical Center | Emergency Management

Coordinator

Phoebe Stieber HCA Healthcare Asst. Administrator
Marcus Warren Bartow Co. EMA Dep. Director
Cliff Yeager City of Euharlee Police Field Ops Commander

Various County and City departments, schools, and others participated in conversations
with the EMA Director that directly contributed to the development of this Plan. Due to
limited resources within the County and Cities, attendance at HMPC meetings for many
was not an option. Nevertheless, their direct input was utilized by the HMPC to develop
this Plan.
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The Plan was posted on the county’s website during the planning process. This was done
to allow the general public, including other nearby communities, as well as other agencies
to review and comment on the Plan utilizing the contact information provided on the
website. The Plan was also forwarded to surrounding jurisdictions with a request they
review the plan and provide any feedback they deem necessary. A copy of the email is
included in Appendix D. No feedback or comments have been received to date.

1.4  HRV summary/Mitigation goals

Bartow County has experienced a number of hazard events throughout its history, most
resulting in fairly localized damage. Flooding, tornados, winter storms, wildfire, drought,
severe thunderstorms (including hail and lightning), earthquakes, landslides, dam failure
and hazardous materials to varying degrees represent known threats to Bartow County.
The Bartow County HMPC used information gathered throughout this planning process to
identify mitigation goals and objectives as well as some recommended mitigation actions.
Each potential mitigation measure identifies an organization or agency responsible for
initiating the necessary action, as well as potential resources, which may include grant
programs and human resources. An estimated timeline is also provided for each mitigation
action.
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1.5 Multi-Jurisdictional Special Considerations

The Cities of Adairsville, Cartersville, Emerson, Euharlee, Kingston, Taylorsville, and
White were active participants and equal partner in the planning process as well as the
previous planning process. As an active part of the HMPC, both jurisdictions contributed
significantly to the identification of mitigation goals and objectives and potential mitigation
measures contained within the HMP.

Participation in Mitigation Plan

Jurisdiction 2016 Plan 2021 Plan

Bartow County

City of Adairsville

City of Cartersville

City of Emerson

City of Euharlee

City of Kingston

City of Taylorsville

D N N N I N N N S
D N I NI I N N N N I N N

City of White
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1.6 Adoption, Implementation, Monitoring, Evaluation

Upon completion of the Plan, it will be forwarded to GEMA for initial review. GEMA
will then forward the Plan to FEMA for final review and approval. Once final FEMA
approval has been received, Bartow County and the Cities of Adairsville, Cartersville,
Emerson, Euharlee, Kingston, Taylorsville, and White will be responsible for initiating the
appropriate courses of action related to this Plan. Actions taken may be in coordination
with one another or may be pursued separately. The “Plan Update and Maintenance”
section of this document details the formal process that will ensure that the Bartow County
HMP remains an active and relevant document. The HMP maintenance process includes
monitoring and evaluating the Plan annually, and producing a complete Plan revision every
five years. Additionally, procedures will ensure public participation throughout the plan
maintenance process. This Plan will be considered for integration into various existing
plans and programs, including the Bartow County Comprehensive Plan at its next
scheduled update. Mitigation actions within the HMP may be used by the County and
Cities as one of many tools to better protect the people and property of Bartow County and
the Cities of Adairsville, Cartersville, Emerson, Euharlee, Kingston, Taylorsville, and
White. Bartow County and the Cities of Adairsville, Cartersville, Emerson, Euharlee,
Kingston, Taylorsville, and White are each individually responsible for the processes
necessary to formally adopt this Plan.

Adoption Status

Jurisdiction Date of Adoption
Bartow County Upon GEMA & FEMA Approval
City of Adairsville Upon GEMA & FEMA Approval
City of Cartersville Upon GEMA & FEMA Approval
City of Emerson Upon GEMA & FEMA Approval
City of Euharlee Upon GEMA & FEMA Approval
City of Kingston Upon GEMA & FEMA Approval
City of Taylorsville Upon GEMA & FEMA Approval
City of White Upon GEMA & FEMA Approval
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1.7 Review and Incorporation

The HMPC recognized the need to integrate other plans, codes, regulations, procedures
and programs into this Hazard Mitigation Plan (HMP). Bartow County did not have the
opportunity to incorporate the original HMP’s strategy into other planning mechanisms,
but will now ensure that during the planning process for new and updated local planning
documents such as a comprehensive plan or Local Emergency Operations Plan, the EMA
Director will provide a copy of the HMP to the appropriate parties, so incorporation will
be considered in future updates. All goals and strategies of new and updated local planning
documents should be consistent with, and support the goals of, the HMP and not contribute
to increased hazards in the affected jurisdiction(s).

Record of Review

Existing blanning mechanisms Reviewed? Method of use in Hazard
gp g (Yes/No) Mitigation Plan
Comprehensive Plan (multi- Yes Development trends
jurisdictional)
Local Emergency Operations Plan Yes Identifying hazards;

Assessing vulnerabilities

Storm Water Management / Flood Yes Mitigation strategies
Damage Protection Ordinance

Building and Zoning Codes and Yes Development trends; Future growth
Ordinances

Mutual Aid Agreements Yes Assessing vulnerabilities

State Hazard Mitigation Plan Yes Risk assessment

Land Use Maps Yes Assessing vulnerabilities;

Development trends; Future growth

Critical Facilities Maps Yes Locations

Community Wildfire Protection Plan Yes Mitigation strategies
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As set forth in the plan maintenance section of this plan (Section 6.4), the Hazard
Mitigation Planning Committee will meet during the plan approval anniversary date of
every year to complete a review of the Hazard Mitigation Plan. It is during this review
process that the mitigation strategy and other information contained within the Hazard
Mitigation Plan are considered for incorporation into other planning mechanisms as
appropriate. Opportunities to integrate the requirements of this HMP into other local
planning mechanisms will continue to be identified through future meetings of the HMPC
on an annual basis. The primary means for integrating mitigation strategies into other local
planning mechanisms will be through the revision, update and implementation of each
jurisdiction’s individual action plans that require specific planning and administrative tasks
(e.g., plan amendments and ordinance revisions).

During the planning process for new and updated local planning documents such as a
comprehensive plan or Local Emergency Operations Plan, the EMA Director will provide
a copy of the HMP to the appropriate parties. It will be recommended that all goals and
strategies of new and updated local planning documents be consistent with, and support
the goals of, the HMP and will not contribute to increased hazards in the affected
jurisdiction(s).

Although it is recognized that there are many benefits to integrating components of this
plan into other local planning mechanisms, and that components are actively integrated
into other planning mechanisms when appropriate, the development and maintenance of
this stand-alone HMP is deemed by the committee to be the most effective method to
ensure implementation of local hazard mitigation actions at this time. Therefore, the
review and incorporation efforts made in this update and the last, which consisted of a
simple review of the documents listed in the chart above by various members of the HMPC,
are considered successful by the HMPC and will likely be utilized in future updates.

The County’s EMA is committed to incorporating hazard mitigation planning into its Local
Emergency Operations Plan and other public emergency management activities. As the
EMA Director becomes aware of updates to other County or City plans, codes, regulations,
procedures and programs, the Director will continue to look for opportunities to include
hazard mitigation into these mechanisms.
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1.8  Scope of Updates

Changes have been made to the HMP in this updated version.
summarized in the following table.

These changes are

Ofgzgzgn Chapter or Section Description Changes this Update
1.2 Organization of the Plan Descriptions
1.3 Participants in Planning Process Data
15 Multi-Jurisdictional Special Data

Considerations
1.6 Adoption, Implementation, Descriptions, Data

Monitoring, Evaluation
1.7 Review and Incorporation Descriptions, Data
1.8 Scope of Updates Descriptions, Data
1.9 Brief County Overview Descriptions, Data
2 Introduction Descriptions, Data
2.1 Tornado Descriptions, Data, Visual Aids
2.2 Severe Thunderstorm Descriptions, Data, Visual Aids
2.3 Flooding Descriptions, Data, Visual Aids
2.4 Winter Storm Descriptions, Data, Visual Aids
2.5 Wildfire Descriptions, Data, Visual Aids
2.6 Drought Descriptions, Data, Visual Aids
2.7 Earthquake Descriptions, Data, Visual Aids
2.8 Sinkholes Descriptions, Data, Visual Aids
3.1 Hazardous Materials Rel. Descriptions, Data, Visual Aids
3.2 Dam Failure Descriptions, Data, Visual Aids
3.3 Pandemic Descriptions, Data, Visual Aids
4 Land Use & Dev. Trends Descriptions, Data, Visual Aids
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5 Hazard Mitigation Goals Objectives | Descriptions, Data
& Actions

6.1 Action Plan Implementation Descriptions

6.2 Evaluation Descriptions

6.3 Multi-Jurisdictional Strategy & Descriptions
Considerations

6.4 Plan Update & Maintenance Descriptions, Data

7.2 References Data

App. A Critical Facilities Database Data

App. B Hazard History Database Data

App.C Hazard Frequency Table Data

App. D Other Planning Documents Descriptions, Data, Visual Aids

17




1.9 Brief County Overview

Bartow Cherokee

I Paulding "

County Formed: December 3, 1832
County Seat: Cartersville
Incorporated Municipalities: Adairsville, Cartersville, Emerson, Euharlee,

Kingston, Taylorsville, and White

U.S. Census Bureau Population Information:

Jurisdiction Population Source
Bartow County 107,738 2019, U.S. Census Bureau
City of Adairsville 4,963 2021, GMA website
City of Cartersville 21,760 2019, U.S. Census Bureau
City of Emerson 1,596 2021, GMA website
City of Euharlee 4,367 2021, GMA website
City of Kingston 679 2021, GMA website
City of Taylorsville 224 2021, GMA website
City of White 725 2021, GMA website
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Total Area: 459.9 square miles

0
{asn TOP

History:

Bartow County, established in 1832 as "Cass County" to honor General Lewis Cass of
Michigan, renamed when that general supported abolitionists during the Civil War and so
proved an embarrassment to the Confederate populace. In 1861, residents decided to
recognize instead General Francis S. Bartow who led victorious Southern forces at the First
Battle of Manassas. When yet another general, William Tecumsah Sherman, destroyed
Cassville, the first county seat, residents selected a point a few miles south on the railroad,
Cartersville, as the new county seat.

Adairsville remembers Chief John Adair, a Scottish settler who married a Cherokee Indian
girl. The town, like so many others in Georgia, grew up around the railroads. When the
Western and Atlantic Railroad set out to expand its rails to Chattanooga, landowner
William Watts deeded some tracts to the railroad and then surveyed business lots. Workers
finished building the town's depot in 1847, and Adairsville grew quickly as mills,
blacksmiths and hotels opened around the town square. The town continued to prosper,
earning the distinction the "Granary of the State" and later incorporated in 1854.
Adairsville's location - exactly 65 miles north of Atlanta and 65 miles south of Chattanooga
- makes for a convenient overnight stay.
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Cartersville, the county seat for Bartow County, honors Colonel Farish Carter, one of
Georgia's wealthiest antebellum landowners. Though Cartersville incorporated on
February 8, 1854, Union soldiers destroyed the city during the Civil War, and so it was
only after the city rebuilt, that it incorporated again in 1872. Cartersville is the home of
Red Top Mountain State Park and Lodge and Etowah Indian Mounds State Historic Site.
Located along Lake Allatoona, Red Top Mountain offers abundant wildlife, swimming,
boating, fishing and hiking. The historic Etowah Indian Mounds, meanwhile, showcases
ceremonial mounds that date from 1,000-1,500 A.D.

Emerson remembers Joseph Emerson Brown, Governor of Georgia and U.S. Senator.
During the Civil War, General Joseph E. Johnston's forces camped here after retreating
from Cassville and burning the highway and R.R. bridges over the Etowah. Having heard
that William Tecumsah Sherman's forces had moved southward from Kingston toward
Dallas, Johnston resumed his march on roads that converged there.

At the juncture of Euharlee Creek and the Etowah River, lies the City of Euharlee. The last
Native American tribe to utilize the rich land and waterways for transportation and
sustenance were the Cherokee. In fact, the name Euharlee is a derivative of a Native
American word meaning, “She laughs as she runs.” The phrase refers to the sound of the
creek as it moves toward the juncture with the river. In 1832, the State of Georgia formed
10 counties from what had been Cherokee land, including Cass County, now called Bartow.
Pioneers began settling around 1834 on the land due to its fertile soil and abundant water
for power and irrigation. The settlement was initially called Burge’s Mill, due to the
construction of a mill on Euharlee Creek by Nathaniel Burge. As the community continued
to grow, expansion was found in the building of cotton gins, stores, churches, schools, and
a militia courthouse. In 1852, the town was incorporated as Euharleyville. The population
of Euharleyville reached nearly 2,300 that year. Then in 1870, the town was chartered with
the name Euharlee. Agriculture has long been an important industry and way of life in
Euharlee. Following the Civil War and up through the early twentieth century, the
population of the town dwindled. In 1970 it had dipped to a population of 65. The town
was re-chartered in 1976 and has experienced continued residential and economic growth.

More so than many other cities in the state, Kingston is steeped in its antebellum and Civil
War history. Both the Martha Mulinix Annex and the Civil War Museum house artifacts,
scrapbooks and photographs that share stories of Southern culture and military skirmishes.
In fact, so dedicated is Kingston to its history that, since 1865, residents have every year
observed Confederate Memorial Day by honoring the 250 unknown soldiers in the town
cemetery. Kingston residents deserve full claim to this passion for their history: In May
1865, toward the end of the Civil War, the last contingent of Confederate Troops east of
the Mississippi received pardon at Kingston. While in the city, General William Sherman
made plans for and awaited approval from General Ulysses S. Grant for his devastating,
although effective, "March to the Sea.”

Filled with rolling hills and open skies, the city of Taylorsville is located in northwest
Georgia, made up from parts of Bartow and Polk counties. Taylorsville offers residents
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and visitors the opportunity to escape the hustle and bustle of every day life. This small
town provides a quiet refuge for those who want to experience Georgia's natural beauty.

White may seem to have a small population, but when the areas just north and south of the
city are taken into consideration, the population is closer to 4,200. This has prompted city
residents to discuss extending White's city limits. White, placed at the meeting of Highway
411 and Interstate 75, bridges rural Georgia and urbanized Georgia. Connected as a series
of homes and shops, the city serves as a bedroom community for Cartersville, which lies
eight miles southwest. Tire production is among White's hometown industries.

Points of Interest:

* Red Top Mountain State Park, Bartow Carver Park, and Allatoona Lake occupy a large
portion of southeast Bartow County. The lake’s wildlife management area serves as a
public hunting area. Other local attractions include the Etowah Indian Mounds, Euharlee
Historic Area, Roselawn, Barnsley Gardens, and the Weinman Mineral Museum.

* The county provides a habitat for one endangered plant, the Jeffersonia Diphylla (Twin
Leaf), and three endangered animals: the Indian Bat, the Red Cockaded Woodpecker, and
the Southern Bald Eagle.

Notable Citizens: Several notable people have hailed from Bartow County.

Robert Benham (born September 25, 1946[1]) is a retired American lawyer and jurist who
served on the Supreme Court of Georgia for over 30 years, retiring in March 2020. He was
the second African-American graduate of the University of Georgia School of Law, the
first African-American to serve on the Supreme Court of Georgia, and the first African-
American to serve as the court's Chief Justice. Justice Benham is a lifelong resident of
Georgia, and was born to Jesse Knox Benham and Clarence Benham in Cartersville,
Georgia. He graduated from Summer Hill High School in Cartersville in 1963, and
Tuskegee University with a Bachelor of Science in Political Science in 1967, attended
Harvard University, graduated from the University of Georgia School of Law with a Juris
Doctor in 1970, and received his Master of Laws from the University of Virginia in 1989.
Justice Benham became the first African American to establish a law practice in Bartow
County. In 1989, Justice Benham was further distinguished as the first African American
to serve on the Supreme Court of Georgia, following his appointment by Governor Harris.
He won the statewide election to a full term on the Supreme Court in 1990,[2] and
continued to serve on the court until his retirement on March 1, 2020.[3] Justice Benham
served as the court's Chief Justice from 1995-2001.

Bill Arp was a famous philosopher and humorist during the Civil War era.

Rebecca Latimer Felton who at the age of 87 became the first woman U.S. senator. She
was appointed to fulfill an unfinished term.
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Corra Harris, was the author of several books including A Circuit Rider’s Life, based on
her life as a traveling minister’s wife.

Sam P. Jones was a nationally known evangelist in the late 1880s.

Education: North Metro Technical Institute and Floyd College has a satellite campus in
Bartow County.
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Chapter 2
L ocal Natural Hazard, Risk and VVulnerability (HRV)

Summary

The Bartow County Hazard Mitigation Planning Committee (HMPC) identified eight
natural hazards the County is most vulnerable to based upon available data including
scientific evidence, known past events, and future probability estimates. As a result of this
planning process, which included an analysis of the risks associated with probable
frequency and impact of each hazard, the HMPC determined that each of these natural
hazards pose a threat significant enough to address within this Plan. These include
tornados, severe thunderstorms (including hail & lightning), flooding, winter storms,
wildfire, drought, earthquakes, and sinkholes. For this plan update, the HMPC reviewed
the natural hazards listed in the 2014 Georgia Hazard Mitigation Strategy Standard Plan
Update to assess the applicability of these hazards to Bartow County and the Cities of
Adairsville, Cartersville, Emerson, Euharlee, Kingston, Taylorsville, and White (See Table
2.1). Each of these natural hazards is addressed in this chapter of the Plan. An explanation
and results of the vulnerability assessment are found in Tables 2-1 and 2-2.

The HMPC also discussed how changes in the climate may in some ways impact the
County and Cities. If this is the case, at this point there is insufficient data to calculate how
and to what degree such changes may impact Bartow County in the future. However, it
seems likely that the impact of any changes in climate would be manifested in the form of
the same hazards currently addressed within this Plan, even though frequency, probability
and severity of those hazards might change.

23



Table 2.1 — Hazards Terminology Differences

Hazards Identified in
Georgia Hazard
Mitigation Strategy
Plan (2019-2024)

Equivalent/Associated
Hazards identified in the
current Bartow County

Plan

Difference

Tornadoes

Tornados

Grammatical only.

Wind

Severe Thunderstorms

HMPC views as an associated hazard.

Severe Weather

Severe Thunderstorms

Difference in terminology.

Hailstorm

Severe Thunderstorms

HMPC views as an associated hazard.

Lightning

Severe Thunderstorms

HMPC views as an associated hazard.

Tropical Cyclonic Events

Severe Thunderstorms

Due to the County’s inland location, not
directly viewed as a threat. Tropical
weather has limited effects within the

Flooding County and is generally considered in
terms of Severe Thunderstorms and
Flooding, associated hazards.
Inland Flooding Flooding Difference in terminology.
Earthquake Earthquake None

Severe Winter Storms

Winter Storms

Difference in terminology.

Wildfire

Wildfire

None

Drought

Drought

None




Table 2.2 — Vulnerability Assessment Survey Results - Natural Hazards

(see Keys A, B, and C below)

Hazard

Bartow
County

Adairsville

Cartersville

Emerson

Euharlee

Kingston

Taylorsville

White

Severe Thunderstorm (incl.

Hail/Lightning) - Severity

H

Severe Thunderstorm (incl.

Hail/Lightning) — Frequency

Severe Thunderstorm (incl.
Hail/Lightning) - Probability

T

T

T

T

T

T

T

T

Tornado — Severity

Tornado — Frequency

Tornado — Probability

Flooding — Severity

Flooding — Frequency

Flooding — Probability

Winter Storm — Severity

Winter Storm — Frequency

Winter Storm — Probability

Wildfire — Severity

Wildfire — Frequency
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Hazard

Bartow
County

Adairsville

Cartersville

Emerson

Euharlee

Kingston

Taylorsville

White

Wildfire — Probability

L

<

<

Drought — Severity

Drought — Frequency

Drought — Probability

Earthquake — Severity

Earthquake — Frequency

Earthquake — Probability

Sinkhole — Severity

Sinkhole — Frequency

Sinkhole - Probability
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Key A for Table 2.2 — VVulnerability Assessment Severity Definitions

Code

Definitions

Low Severity

Average hazard event would typically result in relatively low damage. For
example, a hazard that significantly affects less than 5% of the jurisdiction
typically with no serious injuries. All data is compiled from the most recent
vulnerability assessment survey responses.

Medium Severity

Average hazard event would typically result in moderate damage. For example,
a hazard that significantly affects up to 15% of the jurisdiction or results in
multiple injuries. All data is compiled from the most recent vulnerability
assessment survey responses.

High Severity

Average hazard event would typically result in significant damage. For example,
a hazard that significantly affects 25% of the jurisdiction or results in multiple
injuries and/or deaths. All data is compiled from the most recent vulnerability
assessment survey responses.




Key B for Table 2.2 — Vulnerability Assessment Frequency Definitions

Code Definitions

Low Frequency

L The hazard has not occurred or has rarely occurred within the past five years. All
data is compiled from the most recent vulnerability assessment survey responses
and hazards history data.
Medium Frequency

M The hazard has occurred one or more times within the past five years. All data is
compiled from the most recent vulnerability assessment survey responses and
hazards history data.
High Frequency

H The hazard has occurred multiple times within the past five years, and at least

once within the past year. All data is compiled from the most recent vulnerability
assessment survey responses and hazards history data.
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Key C for Table 2.2 — Vulnerability Assessment Probability Definitions

Code Definitions

Low Probability

L The probability for the hazard to occur at least one time within the next five years
Is estimated to be between 1% and 30%. All data is compiled from the most
recent vulnerability assessment survey responses.
Medium Probability

M The probability for the hazard to occur at least one time within the next five years
Is estimated to be between 31% and 70%. All data is compiled from the most
recent vulnerability assessment survey responses.
High Probability

H The probability for the hazard to occur at least one time within the next five years

is estimated to be between 71% and 100%. All data is compiled from the most
recent vulnerability assessment survey responses.
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2.1 Tornados

A. Hazard Identification — A tornado is a dark, funnel-shaped cloud containing violently
rotating air that develops below a heavy cumulonimbus cloud mass and extends toward the
earth. The funnel twists about, rises and falls, and where it reaches the earth causes great
destruction. The diameter of a tornado varies from a few feet to a mile; the rotating winds
attain velocities of 200 to 300 mph, and the updraft at the center may reach 200 mph. A
tornado is usually accompanied by thunder, lightning, heavy rain, and a loud "freight train™
noise. In comparison with a hurricane, a tornado covers a much smaller area but can be
just as violent and destructive. The atmospheric conditions required for the formation of a
tornado include great thermal instability, high humidity, and the convergence of warm,
moist air at low levels with cooler, drier air aloft. A tornado travels in a generally
northeasterly direction with a speed of 20 to 40 mph. The length of a tornado's path along
the ground varies from less than one mile to several hundred.

30



The Fujita Scale was the standard scale in the United States for rating the severity of a
tornado as measured by the damage it causes from 1971 to 2007 (see table below).

The Fujita Scale of Tornado Intensity

F-Scale Intensity Wind Tvoe of Damade Done
Number Phrase Speed yp 9
Gale Some damage to chimneys; breaks branches off trees;
FO tornado 40-72 mph  pushes over shallow-rooted trees; damages sign

boards.

The lower limit is the beginning of hurricane wind speed;

F1 Moderate 73-112 mph peels surface off roofs; mobile homes pushed off
tornado foundations or overturned; moving autos pushed off the
roads; attached garages may be destroyed.

Considerable damage. Roofs torn off frame houses;
Significant 113-157 mobile homes demolished; boxcars pushed over; large

7 tornado mph trees snapped or uprooted; light object missiles
generated.
F3 Severe 158-206  Roof and some walls torn off well constructed houses;
tornado mph trains overturned; most trees in forest uprooted
. Well-constructed houses leveled; structures with weak
Devastating 207-260 . . .
F4 foundations blown off some distance; cars thrown and
tornado mph o
large missiles generated.
Strong frame houses lifted off foundations and carried
Incredible 261-318 co_ns_lderable distances to @smtegrate; automobile §|zed
F5 missiles fly through the air in excess of 100 meters;
tornado mph ; ;
trees debarked; steel reinforced concrete structures
badly damaged.
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The Enhanced Fujita (EF) Scale for Tornado Damage is an update to the original Fujita
Scale by a team of meteorologists and wind engineers that was implemented in the United
States in 2007. The EF Scale is still a set of wind estimates (not measurements) based on
damage. It uses three-second gusts estimated at the point of damage based on a judgment
of 8 levels of damage to 28 indicators. These estimates vary with height and exposure. The
three-second gust is not the same wind as in standard surface observations. Standard
measurements are taken by weather stations in open exposures, using a directly measured,
"one-minute mile" speed.

Levels of the Enhanced Fujita scale
Grade, damage and windspeeds

. EF4

e EF3

> Windspeeds:
218-266km/h (136-165mph)

Damage:
Considerable

Windspeeds:
178-217km/h (111-135mph)

Damage:
Moderate 1

Windspeeads:
138-177km/h (86-110 mph)

Damage:
Light

Windspeeds:
105-137km/h (65-85mph)

Source: Fema
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The adoption of Doppler radar, along with other technical advancements and increased
storm observation, has led to the ability to detect weaker and/or short-lived tornados that
would often have gone unreported. The 1995-2019 U.S. average was 1,239 tornadoes per
year. The 1955-1994 average was much lower at 813 tornadoes per year. Source:
ustornadoes.com
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B. Hazard Profile — All areas within Bartow County are vulnerable to the threat of a
tornado. There is simply no method to determine exactly when or where a tornado will
occur. The Bartow County Hazard Mitigation Planning Committee (HMPC) reviewed
historical data from the Georgia Tornado Database, the National Climatic Data Center, the
National Weather Service and various other resources in researching the past effects of
tornados within the County. With most of the County’s recorded tornado events, only basic
information was available. However, many dozens of tornado watches have been recorded
during this period, and certainly some tornados go undetected or unreported. Therefore,
any conclusions reached based upon available information on tornados within Bartow
County should be treated as the minimal possible threat. Bartow County is located in both
a state and a region known for high tornado activity.

National overview:

The following map demonstrates the average number of tornados each year by state for the
period 1995-20109.
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The first chart below, which includes data from 1950-2019, shows weak F/EF0 and F/EF1
tornadoes have comprised about 80 percent of all tornados. F/EF2 make up about 14%,
F/EF3 roughly 4%, F/EF4 nearly 1%, and F/EF5 a mere 0.1%. Yet 63% of all fatalities
have been caused by that one percent of F/EF4 and F/EF5 events. The second chart below
demonstrates average tornados by month. Source: ustornadoes.com
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The following shapefile map, based off of National Weather Service data, demonstrates
tornado warnings issued from 2008-2016 by state.

Tornado V!asgnil;\gs i2008-201 3

... Top NWS Offices...
Jackson, MS (JAN) — 1175
Birmingham, AL (BMX) — 801
New Orleans, LA (LIX) — 801

2 Memphis, TN (MEG) —~ 755
®ustornadoes | Data: IEM Mobile, AL (MOB) — 692

However, as shown in the chart below, tornado warnings don’t always result in tornados.

m'Warnings o To

2009 2010 2011 2012 2014 2015 2016 A

&\ arnings to tornad
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Regional overview:

Dixie Alley is the nickname given to the areas of the southern United States with a
particularly high frequency of strong, long-track and violent tornadoes. The Dixie Alley
region includes areas of the lower Mississippi Valley, and spans from eastern Texas and
Arkansas across Louisiana, Mississippi, Tennessee, Alabama, Georgia, and to upstate
South Carolina and western North Carolina. The term Dixie Alley was first used in 1971
by Allen Pearson, a director of the Storm Prediction Center after witnessing a violent and
deadly tornado outbreak on February 21, 1971. Although tornadoes are less frequent than
in the more well-known Tornado Alley, Dixie Alley experiences more deaths because of
relatively higher numbers of strong long tracked tornadoes and higher population density
of this region. New research indicates that Dixie Alley is essentially an extension of
Tornado Alley. Tornadoes in this area are long-tracked and deadly and often occur during
the night and early morning. Tornadoes in the Dixie Alley are often partially or fully
wrapped in rain making it hard for storm spotters and chasers, law enforcement, and the
public to spot. They often occur in early spring and late autumn, but can continue
throughout the winter and into late spring. Some notable tornado outbreaks in the region
includes: Great Natchez Tornado, the 1884 Enigma tornado outbreak, the April 1924
tornado outbreak, the 1932 Deep South tornado outbreak, the 1936 Tupelo-Gainesville
tornado outbreak, the April 1957 Southeastern tornado outbreak, the 1984 Carolinas
tornado outbreak, and the November 1992 tornado outbreak. See the map below of Dixie
Alley.

Michigan

HOOSIER
<«—afLLEY ...

Iffinois Indiana

Maryland

MI§’souﬂ Wes! Virginia S

Kentucky < Virginia

2556 4
Tenngssee INorth Carolinag

SouthiCarolina \

S CAROLINA
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State overview:

The state of Georgia is also known for its relatively high historical level of tornado activity.
The most recent version of this National Weather Service map below covers the period
from 1950-2014. It demonstrates historic tornado activity of the County in relationship to
surrounding counties, and the entire state. The map shows 26 Bartow County tornados on
record from the specific time period, however, a total of 25 tornados have actually been
recorded over the past fifty years (1971-2020).

10-14

15-19

20 Or More
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Tornados are considered to be the most unpredictable and destructive of weather events in
Georgia, even though they are not the most frequently occurring natural hazard within
Bartow County. Tornado season in Georgia is ordinarily said to run from March through
August, with the peak activity being in April. However, tornados can strike at any time of
the year when certain atmospheric conditions are met, including during the coldest months
of the year. See the National Weather Service graph below, which covers the NWS
Peachtree City County Warning Area (CWA).

NWS PeadltreeClty“ ‘

In the Peachtree City County Warning Area (CWA), which includes Bartow County, the
average number of tornado days per year is six, according to the National Weather Service.
While tornadoes have been reported in all months of the year, most occur in the months of
March, April, and May. During this "tornado season™ the most likely time of occurrence
is from mid-afternoon through early evening. Tornado intensities of F2 or greater are
involved in 37% of the events when the data is broken down into a county-by-county basis.
These strong tornados are more likely to occur during the month of April than in any other
month.
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Local overview:

A total of 25 tornados have been recorded to have occurred in Bartow County over the past
fifty years (1971-2020). See the following chart which shows all 25 recorded tornados.

Bartow County - Recorded tornados 1965 to present

Date Time (24hr) Intensitv
4/3/74 1755 F2
3/13/75 1800 F1

414177 1530 F1
4/26/82 1615 F2
12/3/83 2030 F1

5/3/84 2159 F1

5/7/84 2320 F1

4/4/89 1315 F2
2/21/93 2050 F1
6/27/94 0100 F1
6/29/94 0830 FO

5/7/98 1930 Unknown
11/11/02 0135 F2
3/15/08 1132 EF3
4/10/09 1719 Unknown
5/3/09 1715 Unknown
2/28/11 1629 Unknown
4/27/11 2010 EF1
4/27/11 2020 EF3
12/22/11 1705 EFO
1/30/13 1112 EF3
2/6/20 0528 EFO
4/12/20 0600 EF1
3/25/21 1155 EF1
3/26/21 2108 EF1
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There are 25 recorded tornado events in Bartow County for the 50-year period from 1971
to 2020. The following Midwestern Regional Climate Center (MRCC) map shows many
of the estimated paths and intensities of those tornados in Bartow County even though the
actual map considers events from 1950 to 2017. Source: MRCC

MBCC

Migwestern Regional Climate Center

Tornado Tracks, 1950-2017 (from NWS SPC)  F-Scale
Bartow County, GA ‘ B
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An example of a recent tornado occurred when an EF1 tornado briefly touched down in
Cartersville, GA in Bartow County on Thursday March 25, 2021. The tornado first touched
down as it crossed Hwy 41 on the north side of town uprooting a few pine trees onto
powerlines. The storm tracked NE crossing Oakridge Dr uprooting trees onto and next to
homes in the neighborhood along that street. The tornado intensified to its maximum
intensity as it crossed onto Greenacre Lane and Ridgedale Rd where numerous trees were
snapped or uprooted onto and around homes. In addition, several homes had shingles or
portions of their roof peeled back. The storm continued NE crossing Grassdale Rd and
along Old Grassdale road where a gas station's windows and doors were blown out and
portions of a wall were blown out blowing insulation into a nearby treeline. In addition,
numerous trees were snapped or uprooted onto or near homes in that vicinity. The storm
then hit a large metal warehouse peeling large portions of its metal roof and throwing the
panels hundreds of yards to the NE of the building or over the northeastern edge of the
warehouse. The storm then crossed Peeples Valley Rd snapping and uprooting trees on
both sides before moving into a largely wooded area and lifting before reaching Interstate
75.

Damage Points
| EF5 -
EF4
¥ EF3
¥y EF2
EF1
v EF0
o TSTM
Other
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This home sustained damage in the tornado. A number of trees were snapped and uprooted.
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Another EF1 tornado briefly touched down during the evening of Thursday March 25, 2021
on the Northwest side of Taylorsville GA in southern Bartow County. Trees were uprooted
near a small school along Euharlee St and a large tree fell onto a small cabin on the eastern
side of the road. The tornado continued across an open field where it flipped a large center
pivot irrigation system. The tornado then hit a tree line along Euharlee Creek where
numerous trees were snapped and uprooted. The storm continued east-northeast along the
creek, where it continued to snap and uproot trees before lifting as it approached Old
Alabama Road. Radar data suggests the storm that produced this tornado was anticyclonic,
which sometimes happens in unstable environments but it is rare for such storms produce
tornadoes. However, in this case it did produce one briefly.
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On April 12, 2020, just after 1:00am, an EF-1 tornado touched down in Bartow County to
the southwest of Cartersville along West Avenue (Route 113) where a fence was blown
down and roofing material was peeled at a small business. The tornado continued northeast
along West Avenue with sporadic damage to trees before entering the southwest side of
Cartersville, downing trees on Cedar Lane. A very large oak tree was downed along
Herring and Fite Street onto a home, killing a 34-year old male who was asleep in the
bedroom hit by the large tree. The tornado continued northeast, downing trees along
Bartow Street and West Cherokee Avenue in addition to other areas across downtown
Cartersville. The tornado continued northeast through downtown with mostly EF-0 tree
damage. The tornado crossed 1-75 and GA 294/20 spur, downing a few trees and onto
Dean Road. The tornado intensified as it crossed Highway 20 east of I-75. Numerous.
Numerous trees were downed near the end of Black Road NE with some minor roof
damage to a home. Bells Ferry Road also had numerous large trees snapped and downed
across it. The tornado reached maximum intensity in this area. The storm crossed Stamp
Creek Road, downing trees and powerlines, before entering the Pine Log Wildlife
Management Area. According to Wildlife Management Personnel, at least 60-70 more
trees were downed here before the tornado lifted. The storm eventually regenerated a new
tornado in Cherokee County.
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Reflectivity (1:09 AM EDT). Velocity (1:09 AM EDT).

On April 27, 2011 at approximately 8:45pm, an EF2 tornado with maximum winds of 125
mph moved across extreme northwest Polk, south Floyd, and Bartow Counties. The
tornado touched down about six miles southwest of Cave Springs in Polk County. It lifted
about four miles southwest of Kingston in Bartow county around 9:25pm. The path length
was 26 miles long and had a width of a half mile wide. More than 13 structures were
destroyed and in addition about 10 chicken houses were destroyed.

Polk - Floyd - Bartow Tornado
April 27, 2011 8:45 PM
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EF-0

EF-1

EF-2
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Chicken houses destroyed on Mountain Home Road (Polk/Floyd ~ Damage to home on Old Cedartown Road just south of Lindale
County line) (Floyd County)

Reflectivity image of tornado in Floyd County Storm Relative Velocity image of tornado in Floyd County

Shortly thereafter, on the same day, an EF3 tornado with winds of 150 mph touched down
around 9:25 PM. It tracked from 5 miles northeast of Kingston in Bartow County, crossing
northwest Cherokee County, and lifted approximately 7 miles west of Jasper in Pickens
County near the intersection of Jerusalem Church Road and State Highway 53 at
approximately 9:45 PM. The path was 23 miles long and a half mile wide. Several chicken
houses were destroyed along Interstate 75, several outbuildings were destroyed and
hundreds of trees were downed in Bartow County. Hundreds of trees were snapped or
uprooted in Cherokee County. Extensive damage was reported along Henderson Mountain
Road and Bryant Road in Pickens County where several mobile homes were destroyed. At
least 3 injuries were reported with this tornado, two in Bartow and one in Pickens.

Bartow - Cherokee - Pickens Tornado
April 27, 2011 9:25 PM

EF-0
EF-1
EF-2
EF-3

TR @ rogle
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Car pushed into a pool by a tornadoin ~ House destroyed by tornado in Bartow  Aerial photo showing damage from tornado in
Bartow County County Bartow County

Reﬂectivty image of do in Bartow County Storm Relative Velocity image of tornado in Bartow County

Many years prior, on Palm Sunday, March 27, 1994 a historical outbreak of killer tornadoes
raced east-northeastward across the southeast U.S. mainly from north-central Alabama and
northern Georgia to the Carolinas. A total of 42 deaths and over 320 injuries were
attributed directly to the storms and damage to property exceeded $100 million. Twenty
people died in the tornado that struck the Goshen Methodist Church near Piedmont,
Alabama. Eighteen fatalities occurred in Georgia and 2 in North Carolina. The supercell
that produced the tornado near Piedmont tracked at least 200 miles from east-central
Alabama into South Carolina. Not only did the supercells develop very early in the day,
but the dozen or so tornado producing supercells traversed a narrow area typically less than
two counties wide. They spawned tornadoes in parallel tracks, some of which were nearly

overlapping.
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(National Climatic Data Center) NCDC and other records show that 25 tornados occurred
within the County over the past fifty years, which equates to a 50% annual frequency of
reported events. However, in the past five years the County has averaged an 80% annual
frequency. It would appear that tornado activity has increased over time within the County.
This may be the case or it may simply be that record keeping and technology have improved
significantly over the course of time, reflecting the higher numbers. It may also be a
combination of these factors. The following chart provides annual frequency of reported
events over the past five, ten, twenty, and fifty-year periods. The most recent five-year
period, covering the span of time since the last update to this Plan, is highlighted in gold.

Bartow County — Tornado Frequency
(based on Reported Events)

10yrs 20yrs 50yrs
Time Period (2011- (2001- (2971-

2020) 2020) 2020)
Number of Reported Events 6 13 25
Frequency Average per Year 0.60 0.65 0.50
Frequency Percent per Year 60% 65% 50%
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C. Assets Exposed to Hazard - Tornados are unpredictable and are indiscriminate as to
when or where they strike. All public and private property including critical facilities are
susceptible to tornados since this hazard is not spatially defined. The GEMA map below
identifies critical facilities located within the hazard area, which in the case of tornados
includes all areas within the County and Cities.
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D. Estimate of Potential Losses — For loss estimate information, please refer to the Critical
Facilities Database (Appendix A).

E. Multi-Jurisdictional Concerns - Bartow County and the Cities of Adairsville,
Cartersville, Emerson, Euharlee, Kingston, Taylorsville, and White have a design wind
speed of between 200 and 250 mph as determined by the American Society of Civil
Engineers (ASCE). Since no part of the County is immune from tornados, any mitigation
steps taken related to tornados will be undertaken on a countywide basis, including the
Cities of Adairsville, Cartersville, Emerson, Euharlee, Kingston, Taylorsville, and White.
See the following GMIS wind hazard map.

Critical_Facilities_Status_Release
Complete Facilities -+

Incomplete Facilities

Hazard - GEMA.wind
[
i 2
3
R
s

<all other values>

F. Hazard Summary — Based on its history, Bartow County has a high exposure to
potential damage from tornados. Should a tornado strike residential areas or critical
facilities, significant damage and loss of life could occur. Due to the destructive power of
tornados it is essential that the mitigation measures identified in this plan receive full
consideration. Specific mitigation recommendations related to tornados are identified in
Chapter 5.
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2.2 Severe Thunderstorms (including Hail & Lightning)

A. Hazard Identification — A Severe Thunderstorm is defined as a thunderstorm
producing wind at or above 58 mph and/or hail % of an inch in diameter or larger. This
threshold is met by approximately 10% of all thunderstorms. These storms can strike any
time of year, but similar to tornados, are most frequent in the spring and summer months.
They are nature's way of providing badly needed rainfall, dispersing excessive atmospheric
heat buildup and cleansing the air of harmful pollutants. Not only can severe thunderstorms
produce injury and damage from violent straight-line winds, hail, and lightning, but these
storms can produce tornados very rapidly and without warning. Note: For the purposes of
this Plan, severe thunderstorms that result from tropical storms and hurricanes are included
in this section.

Thunderstorms are violent short-lived weather disturbances that are almost always
associated with lightning, thunder, dense clouds, heavy rain or hail, and strong gusty winds.
Thunderstorms arise when layers of warm, moist air rise in a large, swift updraft to cooler
regions of the atmosphere. There the moisture contained in the updraft condenses to form
towering cumulonimbus clouds and eventually precipitation. Columns of cooled air then
sink earthward, striking the ground with strong downdrafts and horizontal winds. At the
same time, electrical charges accumulate on cloud particles (water droplets and ice).
Lightning discharges occur when the accumulated electric charge becomes sufficiently
large. Lightning heats the air it passes through so intensely and quickly that shock waves
are produced; these shock waves are heard as claps and rolls of thunder. On occasion,
severe thunderstorms are accompanied by swirling vortices of air that become concentrated
and powerful enough to form tornadoes. See structure of a thunderstorm in the following
diagram. Source: Encyclopedia Britannica
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The most damaging phenomena associated with thunderstorms, excluding tornado activity,
are thunderstorm winds. These winds are generally short in duration involving straight-
line winds and/or gusts in excess of 50 mph. However, these winds can gust to more than
100 miles an hour, overturning trailers, unroofing homes, and toppling trees and power
lines. Such winds tend to affect areas of the County with significant tree stands, as well as
areas with exposed property, infrastructure, and above-ground utilities. Resulting damage
often includes power outages, transportation and economic disruptions, and significant
property damage. Severe thunderstorms can ultimately leave a population with injuries
and loss of life. Thunderstorms produce two types of wind. Tornados are characterized
by rotational winds. The other more predominant winds from a thunderstorm, downbursts,
are small areas of rapidly descending air beneath a thunderstorm that strike the ground
producing isolated areas of significant damage. Every thunderstorm produces a downburst.
The typical downburst consists of only a 25mph gusty breeze, accompanied by a
temperature drop of as much as 20 degrees within a few minutes. However, severe
downburst winds can reach from 58 to 100 mph, or more, significantly increasing the
potential for damage to structures. Downbursts develop quickly with little or no advance
warning and come from thunderstorms whose radar signatures appear non-severe. There
is no sure method of detecting these events, but atmospheric conditions have been
identified which favor the development of downbursts. Severe downburst winds have been
measured in excess of 120 miles per hour, or the equivalent of an F2 tornado, on the Fujita
Scale. Such winds have the potential to produce both a loud “roaring” sound and the
widespread damage typical of a tornado. This is why downbursts are often mistaken for
tornados.

Hail can also be a destructive aspect of severe thunderstorms. Hail causes more monetary
loss than any other type of thunderstorm-spawned severe weather. Annually, the United
States suffers about one billion dollars in crop damage from hail. Storms that produce
hailstones only the size of a dime can produce dents in the tops of vehicles, damage roofs,
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break windows and cause significant injury or even death. Unfortunately, hail is often
much larger than a dime and can fall at speeds in excess of 100 mph. Hailstones are created
when strong rising currents of air called updrafts carry water droplets high into the upper
reaches of thunderstorms where they freeze. These frozen water droplets fall back toward
the earth in downdrafts. In their descent, these frozen droplets bump into and coalesce with
unfrozen water droplets and are then carried back up high within the storm where they
refreeze into larger frozen drops. This cycle may repeat itself several times until the frozen
water droplets become so large and heavy that the updraft can no longer support their
weight. Eventually, the frozen water droplets fall back to earth as hailstones. See the
diagram below.

Finally, one of the most frightening aspects of thunderstorms is lightning. Lightning kills
nearly one hundred people every year in the United States and injures hundreds of others.
A possible contributing reason for this is that lightning victims frequently are struck before
or just after the occurrence of precipitation at their location. Many people apparently feel
safe from lightning when they are not experiencing rain. Lightning tends to travel the path
of least resistance and often seeks out tall or metal objects. With lightning however, it's all
relative. A 'tall' object can be an office tower, a home, or a child standing on a soccer field.
Lightning can and does strike just about any object in its path. Some of the most dangerous
and intense lightning may occur with severe thunderstorms during the summer months,
when outdoor activities are at their peak.
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Lightning is produced as a result of charge separation within the atmosphere. Lightning (a
spark discharge between centers of positive and negative charge) can occur within clouds,
between clouds and between clouds and the ground. See diagram below.

++ ++++ +

Positive
+ + + +
Positive
Negative ‘ Negative
+ + + + + + + + + +
Negative Positive Negative Positive

B. Hazard Profile — Severe thunderstorms, hail, and lightning are serious threats to the
residents of Bartow County. Over the course of a year, the County experiences dozens of
thunderstorms, with about one in ten being severe. Severe thunderstorms occur more
frequently than any other natural hazard event within Bartow County. Many of these
storms include lightning and/or hail.

Most of the available information relating to severe thunderstorms, hail, and lightning
occurrences within Bartow County fails to describe damage estimates in great detail.
However, with each thunderstorm event it is likely there are unreported costs related to
infrastructure and utilities repair and public safety costs, at a minimum. Severe
thunderstorms have occurred in all parts of the day and night within Bartow County. They
have also taken place in every single month of the year.
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Bartow County is located in one of the more active areas of the United States as it relates
to severe thunderstorms. The following map based upon NOAA data shows the average
number of severe thunderstorm watches in the U.S. per county from 2007-2017, which for
Bartow County was between 51 and 75.
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[ 76- 100
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. Source: NOAA/NCEP/SPC|
_ Map Creator: Darrel Kingfield (CU/CIRES & NOAA/ESRL/GSD),

56



The ASCE design wind speed map below indicates that Bartow County is located in two
wind zones: Wind Zone 111, or 200mph, and Wind Zone IV, or 250mph. This map is based
on Allowable Stress Design.
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Although a little outdated, the most recent version of the following NOAA map
demonstrates the average number of severe thunderstorm wind days per year. For this
particular time period, Bartow County averaged 14 days per year.

Severe Thunderstorm Wind Days Per Year From 2003-2012 Reports

g b5 67 Y27

)

Severe thunderstorms can occur at any time of day. In Bartow County they tend to occur
in the late afternoon/early evening. The following map demonstrates the average time of
occurrence of severe thunderstorm winds across the country.
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In the two maps below, NOAA Storm Prediction Center data shows both the number of
reported hail events and the average hail size for the period 1999 to 2020. According to
the data, Bartow County is on the high end of the spectrum with regard to number of hail
reports (first map) and near mid-range with regard to average hail size (second map).
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Lightning is another aspect of severe thunderstorms that can cause great devastation. The
maps below show lightning activity nationwide. According to the data in the first map,
Bartow County experienced between 12 and 16 flashes of lightning per square mile in
2019. Similarly, the second map shows between 6 and 20 lightning flashes per square mile
for the period 2008-2017 for Bartow County. Source: Vaisala

U.S. Total Lightning Density in 2019
222,988,888 Events Detected

R -
e

National Lightning Detection Network
Total Lightning (Strokes + Cloud) Density
2019

VA|SA|.A ANNUAL LIGHTNING REPORT 2019 Vaisala 2020

Flash Density
Flashes/sq milyear

National Lightning Detection Network
2008 - 2017

-
VA|SALA © Vaisala 2018. Al riahts reserved. For display purposes only - any other use s prohibited without prior written consent from Vaisala.
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Lightning can be a deadly phenomenon. As shown in the map below, Georgia has

experienced seven reported lightning fatalities from 2011-2020. Source: Storm Data, June
2021

Lightning Fatalities 2011-2020

Alaska: 0

Hawaii: 0 Rank

American Samoa: 0 B

D.C:0 1

Guam: 1 . 11-20

Puerto Rico: 1 [ 21-32

Virgin Islands: 0 Source: Storm Data D 33-52
June 2021
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The table below shows the frequency of lightning fatalities by month nationwide from
2011-2020. It is clear that the second half of the year is drastically more dangerous than
the first half with regard to lightning fatalities. Source: National Lightning Safety Council

Average Number of Lightning Fatalities
Through Each Day of the Year
10-Year Average (2011-2020)

—
s
3
m

Day |[Jan Feb Mar |Apr [May July |Aug [Sept |[Oct Nov |Dec

N
o

16 21 24 25 25 25
16 21 24 25 25 25
16 22 25 25

w
o

1 0 0 0 0 1 4 9 17 22 24 25 25
2 0 0 0 0 1 4 9 17 22 24 25 25
3 0 0 0 0 1 4 9 17 22 24 25 25
4 0 0 0 0 2 4 9 17 22 24 25 25
5 0 0 0 0 2 4 9 18 22 24 25 25
6 0 0 0 0 2 4 10 18 23 24 25 25
7 0 0 0 1 2 4 10 18 23 24 25 25
8 0 0 0 1 2 5 10 18 23 24 25 25
9 0 0 0 1 2 5 10 18 23 24 25 25
10 0 0 0 1 2 5 11 18 23 24 25 25
11 0 0 0 1 2 5 11 18 23 24 25 25
12 0 0 0 1 2 5 12 19 23 24 25 25
13 0 0 0 1 2 6 12 19 23 24 25 25
14 0 0 0 1 2 6 12 19 23 24 25 25
15 0 0 0 1 2 6 13 19 24 24 25 25
16 0 0 0 1 3 6 13 19 24 24 25 25
17 0 0 0 1 3 6 13 19 24 24 25 25
18 0 0 0 1 3 6 13 20 24 24 25 25
19 0 0 0 1 3 6 14 20 24 24 25 25
20 0 0 0 1 3 6 14 20 24 24 25 25
21 0 0 0 1 3 6 14 20 24 25 25 25
22 0 0 0 1 3 6 14 20 24 25 25 25
23 0 0 0 1 3 7 15 20 24 25 25 25
24 0 0 0 1 3 7 15 20 24 25 25 25
25 0 0 0 1 3 7 15 20 24 25 25 25
26 0 0 0 1 3 7 16 21 24 25 25 25
27 0 0 0 1 3 8 16 21 24 25 25 25
28 0 0 0 1 4 8 16 21 24 25 25 25

0 0 0 1 4 8

0 0 1 4 8

0 0 4

w
ey

Compiled by John Jensenius
National Lightning Safety Council
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The specific list of lightning fatalities in Georgia from 2006-2020 is shown below. While
none of these unfortunate events occurred in Bartow County, many were close by in
neighboring communities. Source: National Lightning Safety Council

Georgia Lightning Fatalities
Date Day of State City Age | Sex Location Activity Name
Week
Wooden -
7/3/2020  Friday GA  Moultrie 9 F shelter Walking S Yetno
near tree
7/4/2018 Wednesday GA Dalton 37 M Pond Fishing Egan Stanley
Lowndes Under pole Sheltering
9/7/2014 Sunday GA County 57 M bam Fonston Larry Dasher
; . Trimming Mary Jo
7/11/2014 Friday GA Dawsonville 48 F  Backyard hedges Fortune Kinney
hieCioedh Mauselio
7/22/2013 Monday GA Bainbridge 21 M Road working on G
omes
farm
Outside -
8/9/2012 Thursday GA Atlanta 35 M  under roof of Bm!dmg
s Maintenance
building
. : Undertree by .. .. Burnette
7/13/2012 Friday GA Peachtree City 52 M boat ramp Fishing Hayes
7113/2010 Tuesday  GA  Austell 16 F  Undertree  Walking home aduile
. Theresa
7/13/2010 Tuesday GA Austell 14 F  Undertree Walking home Sachrim
6/29/2010 Tuesday =~ GA  McDonough 14 | M | Outside Shettering Eric Jarrell
home under tree West
8/26/2007 Sunday GA Alpharetta 15 M  Parking lot Riding bicycle ~Kevin Avalar
6/30/2007 Saturday GA Tifton 23 M  Undertree Taking shelter Pablo Figueroa
Cummings, Unfinished : Jose DeJesus-
6/25/2007 Monday GA Forsyth County 27 M House Taking shelter Crz
Mowing lawn,
6/21/2006 Wednesday GA Columbus 24 M Under Tree riding lawn Adam White
mower
5/13/2006 Saturday GA Tifton 31 M Yard Getting to Car Max Hancock
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The following chart derived from NCDC data shows the 20 costliest hail events on record
within the County over the past 50 years. The City of Adairsville experienced the top two
of these costliest hail events. They occurred on April 10, 2009 with $1.5 million in property
damage and on February 21, 2005 with $1.0 million in property damage. However, NCDC
data demonstrates that hail damage occurs in all parts of the County and Cities.

ot comzmn 5w i ool b o

Totals: 0 7.568M 0.00K
ADAIRSVILLE BARTOW CO. GA 04/10/2009 16:30 EST-5 | Hail 275in. 0 0 1.500M 0.00K
ADAIRSVILLE BARTOW CO. GA 02/21/2005 17:28  EST Hail 2.00in. 0 0 1.000M 0.00K
WHITE BARTOW CO. GA 03/31/2012 18:15 EST-5 Hail 1.75in. 0 0 704.00K  0.00K
OAKLAND BARTOW CO. GA 04/06/2016 20:59 EST-5 Hail 1.75in. 0 0 670.00K  0.00K
CARTERSVILLE BARTOW CO. GA 1 06/15/2011 19:50 EST-5 Hail 1.75in. 0 0 667.00K 0.00K
CARTERSVILLE BARTOW CO. GA 02/21/2005 18:256 EST Hail 1.75in. 0 0 500.00K  0.00K
ADAIRSVILLE BARTOW CO. GA  04/10/2009 16:56 EST-5 Hail 2.00in. 0 0 500.00K 0.00K
CARTERSVILLE BARTOW CO. GA 06/19/2010 13:33 EST-5 Hail 1.75in. 0 0 437.00K 0.00K
ADAIRSVILLE BARTOW CO. GA 07/25/2010 17:19  EST-5 | Hail 1.75in. 0 0 437.00K 0.00K
KINGSTON BARTOW CO. GA  04/10/2009 17:.05 EST-5 Hail 1.75in. 0 0 400.00K  0.00K
CARTERSVILLE BARTOW CO. GA 04/23/2009 18:40 EST-5 Hail 1.75in. 0 0 400.00K 0.00K
RYDAL BARTOW CO. GA 06/11/2007 15:00 EST-5 Hail 1.75in. 0 0 200.00K 0.00K
Emerson BARTOW CO. GA 05/14/1995 16:00 EST Hail 4.50in. 0 0 30.00K 0.00K
EMERSON BARTOW CO. GA 04/06/2016 21:16 EST-5 Hail 1.75in. 0 0 30.00K 0.00K
BARTOW CO. BARTOW CO. GA 05/14/1995 15:00 EST Hail 090in. 0 0 25.00K 0.00K
Cartersville BARTOW CO. GA 05/14/1995 16:42 EST Hail 2.75in. 0 0 25.00K 0.00K
CARTERSVILLE BARTOW CO. GA 05/07/1998 19:33 |[EST Hail 2.75in. 0 0 20.00K 0.00K
Cartersville BARTOW CO. GA 05/14/1995 16:49  EST Hail 1.76in. 0 0 15.00K 0.00K
ADAIRSVILLE BARTOW CO. GA 05/07/1998 19:05 EST Hail 1.75in. 0 0 3.00K 0.00K
WHITE BARTOW CO. GA 07/09/2001 17:32 EST Hail 1.76in. 0 0 3.00K 0.00K
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The Bartow County HMPC utilized data from the National Climatic Data Center, the
National Weather Service, numerous weather-related news articles and various online
resources, and the Bartow County Emergency Operations Plan in researching severe
thunderstorms and their impact on the County. With most of the County’s recorded severe
thunderstorm events, only basic information was available. It is also likely that some
severe thunderstorm events have gone unrecorded. Therefore, any conclusions reached
based upon available information on severe thunderstorms within Bartow County should
be treated as the minimal possible threat.

NCDC records show that 298 severe thunderstorms occurred within the County over the
past fifty years, which equates to a 596% annual frequency based upon reported events.
Over the past twenty years that frequency has increased to 895%. It would appear that
severe thunderstorm activity has increased over time within the County. This may be the
case or it may simply be that record keeping and technology have improved significantly
over the course of time, reflecting the higher numbers. It may also be a combination of
these two factors. The following chart provides annual frequency of reported events over
the past five, ten, twenty, and fifty-year periods. The most recent five-year period, covering
the span of time since the last update to this Plan, is highlighted in gold.

Bartow County — Severe Thunderstorm Frequency including Hail & Lightning
(based on Reported Events)
10yrs 20yrs 50yrs
Time Period (2011- (2001- (2971-
2020) 2020) 2020)
Number of Reported Events 56 179 298
Frequency Average per Year 5.60 8.95 5.96
Frequency Percent per Year 560% 895% 596%
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C. Assets Exposed to Hazard — All public and private property including critical facilities
are susceptible to severe thunderstorms, hail, and lightning since this hazard is not spatially
defined. The GEMA map below identifies critical facilities located within the hazard area,
which in the case of severe thunderstorms includes all areas within the County and Cities.
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D. Estimate of Potential Losses — For loss estimate information, please refer to the Critical
Facilities Database (Appendix A).
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E. Multi-Jurisdictional Concerns — Any portion of Bartow County can be negatively
impacted by severe thunderstorms, hail, and lightning. Therefore, any mitigation steps
taken related to these weather events will be pursued on a countywide basis and include
the Cities of Adairsville, Cartersville, Emerson, Euharlee, Kingston, Taylorsville, and
White.

F. Hazard Summary — Overall, severe thunderstorm, hail, and lightning events pose one
of the greatest threats to Bartow County in terms of property damage, injuries and loss of
life. These weather events represent the most frequently occurring natural hazard within
Bartow County and have a great potential to negatively impact the County each year.
Based on the frequency of this hazard, as well as its ability to negatively impact any part
of the County, the HMPC recommends that the mitigation measures identified in this plan
for severe thunderstorm, hail, and lightning be aggressively pursued. Specific mitigation
actions related to these weather events are identified in Chapter 5.
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2.3 Flooding

A. Hazard Identification: The vulnerability of a river or stream to flooding depends upon
several variables. Among these are topography, ground saturation, rainfall intensity and
duration, soil types, drainage, drainage patterns of streams, and vegetative cover. A large
amount of rainfall over a short time span can result in flash flood conditions. Nationally,
the total number of flash flood deaths has exceeded tornado fatalities during the last several
decades. Two factors seem to be responsible for this: public apathy regarding the flash
flood threat and increased urbanization. A small amount of rain can also result in floods
in locations where the soil is saturated from a previous wet period or if the rain is
concentrated in an area of impermeable surfaces such as large parking lots, paved
roadways, etc. Topography and ground cover are also contributing factors for floods in
that water runoff is greater in areas with steep slopes and little or no vegetation.
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B. Hazard Profile: Over the past fifty years, flood events on record in Bartow County
have usually been associated with areas in the vicinity of the County’s many creeks and
lakes. The areas most affected or potentially most affected include locations in the vicinity
of the Dripping Rock Tr, Valley Tr, Ridgeway Ct, Puckett Rd, Old Alabama Rd, Old
Alabama Rd at Old Hardin Bridge Rd, Old Alabama Rd at Iron Hill, Richland Dr,
Ridgecross Rd, Miller Farm Rd, Alford Rd, Watters Rd, Worthington Rd, Oak Grove Rd,
Euharlee Five Forks Rd, Adams Chapel Rd, Harrison Rd, Mission Rd at Bramblewood Dr,
Ladds Mtn Rd, Jones Mill Rd, Pine Vista Cr, Parr Wade Rd, Old Rome Rd, Tom Jones Rd,
Wayside Rd, Dry Creek Rd, Old Halls Station Rd at Griffin Rd, Twin Bridges Rd, Pleasant
Valley Rd at Matthews Rd, Crowe Springs Spur, Gaines Rd, Shotgun Rd, Brown Loop Rd,
Old Grassdale Rd, Stamp Creek Rd, Sugar Valley Rd, Greenacre Ln, Bishop Rd, Cagle
Rd, and the Jones Street Community. Other areas affected by flooding were associated with
storm drain systems within the Cities of Adairsville, Cartersville, Emerson, Euharlee,
Kingston, Taylorsville, and White. Relatively little information on flooding damage
estimates, in terms of dollars, is available. However, with each of these events there were
certainly significant costs related to road repair, infrastructure repair, and public safety, at
a minimum. Most of the flood damage that has occurred historically within the County
appears to be “public” flood damage. More specifically, roads and culverts washing out
have been the most common flooding problem.
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There are four flood gauges tracked by the National Weather Service in Bartow County.
A description of each follows.
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Below is a National Weather Service graphic illustrating both the historical and recent
crests of the Etowah River near Cartersville, GA, as well as flood categories (in feet). The
record historic crest was 37ft on April 1, 1886. This fell within the category of “Major
Flood Stage”. Other noteworthy crests are listed below.

Flood Categories (in feet

Zoom Level:16

IModerate Flood Stage: 19 » » Switch Basemap -

Action S: 16

lILow Stage (in feet): 0

'Historic Crests

/(1) 37.00 ft on 04/01/1886

1(2) 31.00 ft on 12/19/1919

1(3) 30.40 ft on 01/08/1946

1(4) 30.00 ft on 11/29/1948 T SW
1(5) 29.90 ft on 04/08/1938

|Show More Historic Crests

|(P): Preliminary values
|subject to further review.

'Recent Crests

(1) 21.98 ft on 07/11/2005
1(2) 18.00 ft on 03/06/2003
1(3) 19.50 ft on 12/06/1983
/(4) 20.76 ft on 02/03/1982
1(5) 19.70 ft on 05/28/1981 ;
|Show More Recent Crests §
|(P): Preliminary values /

|subject to further review.

USGS The National Map: Nati... (=i{d}”

Low Water Records Legend
/(1) 3.80 ft on 10/01/1949
(2) 4.60 ft on 10/01/2007 1% Annual Chance Flood Hazard

1(3) 4.66 ft on 09/26/2007 # Regulatory Floodway
| : ¥ Special Floodway

Area of Undetermined Flood Hazard
0,2% Annual Chance Flood Hazard

x.g- FEMA . Future Conditions 1% Annual Chance Flood Hazard

¥4 Area with Reduced Risk Due to Levee

For more information on your flood FEMA Layer
risk go to www.floodsmart.gov. .
¥ Show FEMA's National Flood 1Y
Hazard Layers 9 Gauge Location . Disclaimer

Latitude/Longitude Disclaimer: The gauge location shown in the above map is the
FEMA's National Flood Hazard approximate location based on the latitude/longitude coordinates provided to the
Layers not showing? NWS by the gauge owner.
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Below is a National Weather Service graphic illustrating both the historical and recent
crests of the Etowah River below Allatoona Dam, as well as flood categories (in feet). The
record historic crest was 20.8ft on January 1, 1946. This fell within the category of “Major
Flood Stage”. Other noteworthy crests are listed below.
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Below is a National Weather Service graphic illustrating both the historical and recent
crests of the Etowah River at Lake Allatoona, as well as flood categories (in feet). The
record historic crest was 861.19ft on April 10, 1964. This fell within the category of “Flood
Stage”. Other noteworthy crests are listed below.
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Below is a National Weather Service graphic illustrating both the historical and recent
crests of the Two Run Creek near Kingston, GA, as well as flood categories (in feet). The
record historic crest was 9.27ft on March 26, 2021. This fell within the category of “Flood
Stage”. Other noteworthy crests are listed below.
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Below is a National Weather Service graphic illustrating both the historical and recent
crests of the Etowah River near Kingston, GA, as well as flood categories (in feet). The
record historic crest was 31ft on December 11, 1919. This fell within the category of
“Major Flood Stage”. Other noteworthy crests are listed below.
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The extent of flooding within Bartow County

A floodplain mapping study performed by the engineering firm Dewberry was provided by
Mark Cox, PE, Engineering Division Manager for the Bartow County Community
Development Department. The results of the study follow and provide an excellent
overview of flooding threats to Bartow County and the municipalities within.

Dewberry performed a floodplain modeling and mapping of all streams within Bartow
County up to a 100-acre drainage area for both existing and future land use conditions. The
primary intent of this study is to provide Bartow County with the models and floodplain
information required to regulate floodplains in accordance with the county storm water
ordinance adopted in response to the requirements of the Metropolitan North Georgia
Water Planning District’s Floodplain Management/Flood Damage Prevention Ordinance
(Measure 5.A.2) which was designed to minimize future flooding impacts and integrate
floodplain management with stormwater management. In addition to performing
floodplain modeling and mapping, Dewberry has identified and ranked all county owned
road crossing hydraulic structures within a drainage area greater than 1 square mile that
were identified as being overtopped by the 1% annual chance (100-year) existing land use
conditions flood event and has provided conceptual sizes for potential Capital
Improvement Projects (CIPs). Dewberry identified 157 structures that would most likely
overtop during the 1% annual chance flooding event and has provided conceptual designs
for each of these. This information has been submitted separately under the report titled,
“Capital Improvement Projects Final Report, Floodplain Mapping for Bartow County,
Georgia.” A review of all floodplains was performed to identify both residential and
commercial structures within the floodplains delineated during this study. Dewberry
identified 3,648 structures that would most likely be located in the floodplain during a 1%
annual chance flooding event. In addition to identifying structures in the floodplain,
Dewberry also reviewed structures located in the floodplain less than 1 mile downstream
of Category Il (Significant Hazard) dams and within twice the drainage area of each dam.
Dewberry identified 7 structures that would likely justify the reclassification of dams from
Category 1l to Category | (High Hazard).

Where the effective Federal Emergency Management Agency (FEMA) Flood Insurance
Studies (FIS) provides base flood elevations (BFE), Dewberry performed comparisons of
the FEMA BFEs and the 1% annual chance flood elevations determined during this study
to identify areas where the FEMA FIS likely lacks accuracy and is in need of updating.
Pumpkinvine Creek, Pettit Creek and the Etowah River were identified as those with the
greatest need for updated studies based on discrepancies in flood elevations between the
two studies and population impacted by these effective base flood elevations.

In areas shown on the effective FEMA FIS as an approximate (Zone A), Dewberry
compared the effective FEMA Zone A floodplain with the new 1% annual chance
floodplain determined during this study and identified numerous areas where updates
would be recommended. Dewberry used a variety of industry standard approaches and
methodologies to determine the hydrologic and hydraulic conditions applicable to and
proven accurate for the metropolitan Atlanta area. The United States Army Corps of
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Engineers (USACE), Hydrologic Engineering Center (HEC), Hydrologic Modeling
System, commonly referred to as HEC-HMS, was used to execute rainfall runoff
calculations and perform hydrologic routing. The USACE, HEC, River Analysis System,
commonly referred to as HEC-RAS was used to perform hydraulic calculations of both
natural river channels and hydraulic structures. ArcGIS, a geographic information system
(GIS) was used to calculate many of the hydrologic and hydraulic modeling parameters
used by HEC-HMS and HECRAS. ArcGIS was also used to perform floodplain
delineation and the identification of structures in the floodplain.

The scope of study required that the floodplain extents of all potential flooding sources
with a drainage area of 100-acres or greater be identified for both existing and future land
use conditions. Since the studies were not intended for incorporation into FEMA FISs, the
studies were not intended to meet FEMA’s Guidelines and Specifications for Flood Hazard
Mapping Partners (FEMA Guidelines) and were based on limited detail modeling
methodologies successfully applied previously by other Metropolitan Atlanta
municipalities including Cobb, Rockdale and Gwinnett Counties. All spatial data and
spatial deliveries were created using State Plane Georgia West Coordinates referencing the
North American Horizontal Datum of 1983 (NAD 83) in feet and the North American
Vertical Datum of 1988 (NAVD 88) in feet.

This flood study for Bartow County, GA uses improved hydrologic computer models and
updated topography that utilize the natural terrain data of the region to accurately model,
analyze and delineate the floodplain. In the effective study, storage behind the
embankments is not considered at many of the existing road crossings which can
overestimate flood elevations and indicate incorrect overtopping of structures.
Additionally, there are crossings where the structures have not been included in the
effective study, thus not taking into consideration any effects of the structure. This new
study utilizes storage routing behind large embankments that can reduce the water surface
elevations (WSEL) compared to the effective base flood elevations (BFE) in certain areas.
Also, this new study includes any previously unmodeled road crossings to accurately
delineate any backwater effect. Some common inaccuracies occur when finer detailed
topography data is used. The true stream centerlines can be mapped outside of the effective
floodplain in areas where the effective delineations are narrow. This also occurs mostly
were there are road crossings. The effective areas, especially in Zone A, have very general
delineations that cover broad areas.

In addition, where the effective FEMA floodplain captures streams with drainage basins
up to the one square mile drainage area, this new flood study also captures streams up to
the 100 acre (0.15 square mile) drainage area. Because of this, approximately 40-70% of
newly mapped stream miles were not mapped in the effective study. A majority of the
newly mapped areas consist of “extensions” and “arms” of larger rivers and creeks. Flood
elevations and floodplain delineation from this new study were compared to the effective
data for Bartow County. Several large discrepancies were observed and have been
described in detail below.
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The current FEMA effective Zone A delineations vary considerably compared to the new
study. The effective FEMA floodplain typically captures only up to the one square mile
drainage area, while this new study captures up to the 100 acre (0.15 square mile) drainage
area. Because of this, approximately 4070% of the newly mapped stream miles were not
mapped in the effective study (Figures 10 - 13). In some cases, this resulted in updated
information for homeowners because additional homes in areas not previously mapped
were placed in the 100-year floodplain (Figure 13). In addition, the effective Zone A
delineations were based on less accurate USGS topography and simple engineering
judgment as opposed to engineered calculations. Some areas as a result have
underestimated Zone A floodplains possibly allowing structures to unknowingly be built
in the 100-year floodplain (Figures 14 - 16). Additionally, incorrect spatial referencing of
the effective FIRMSs resulted in misaligned stream centerlines and floodplains that do not
match the current topography (Figures 17 - 18). Finally, there are several places along
effective Zone A streams where the effective FIRM shows the Zone A floodplain
overtopping a roadway, but the newly mapped 100-year floodplain in these areas in fact do
not show overtopping. See the following twelve maps.
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Sugar Hill Creek with 68 acres of newly captured 100-acre drainage area floodplains
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Capturing additional residential structures in the updated 100-year floodplain on an
unnamed tributary to Richard Creek for previously unstudied areas
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Updated floodplain mapping on Satterfield Branch
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Updated effective stream centerline on Richland Creek
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Updated effective stream centerline on an unnamed tributary to Connesena Creek at Hall
Station Rd
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New 100-year floodplain does not overtop at Joe Frank Harris Pkwy on Oothkalooga Creek
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New 100-year floodplain does not overtop at Interstate 75 on Two Run Creek
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The extent of flooding within the City of Adairsville

The City of Adairsville did not identify any additional flood prone locations and flood
depths beyond the data found in FEMA flood maps and the Dewberry report.

The extent of flooding within the City of Cartersville

According to Dan Porta, City Manager of the City of Carterville, here is a basic summary
of specific flood prone areas:

Over the last 5 years or less, we do not recall any flooding events that entered any structures
along the larger river basins (i.e.- Etowah River, Pettit Creek, Nancy Creek, Satterfield
Branch). The most significant impact we have seen have been the result of localized
flooding within small residential and urban basins. Most of these localized flooding events
have not impacted structures. However, some of the locations where stormwater has
entered buildings are Bruce Street between the CSX railroad and its intersection with the
unnamed state water, Herring Street between Fite Street and Lee Street, Woodland Drive
west of its intersection with Terrell Drive, Oak Street near its intersection with Alexander
Street, West Avenue at its intersection with Etowah Drive and one location on Waterford
Drive. Most of these issues are a result of high intense rains over a very small sub-basin.
To our knowledge, the depth of flooding within any of the buildings in these locations have
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been limited to just a few inches. We have also had several locations of localized flooding
within streets that have required some type of road closure. These streets are Bruce Street,
Wall Street, Leake Street and Erwin Street.

The extent of flooding within the City of Emerson

According to Kevin McBurnett, City Manager for the City of Emerson, there are several
repetitive flood prone areas within the City.

Over the last several years the majority of flooding occurring within Emerson is located
along individual small drainage areas. The City has little data regarding water inundating
structures but is aware of such occurrences in the area of Puckett Road @ Old Alabama
Road and Sixth Street. A more routine occurrence is that of localized street flooding.
These streets include Old Allatoona Road @ 1-75 overpass, Old Alabama near Puckett
Road, Puckett Road near Arizona Avenue, vicinity of 193 Puckett Road, Third Street near
Fourth Street, vicinity of 77 Sixth Street and area of Second Street near Florida Avenue.

The extent of flooding within the City of Euharlee

The City of Euharlee did not identify any additional flood prone locations and flood depths
beyond the data found in FEMA flood maps and the Dewberry report.

The extent of flooding within the City of Kingston

According to Kelly Ensley, City Clerk for the City of Kingston, the City has several areas
of concern with regard to flooding. The areas of primary concern are identified as follows:

1) Hardin Bridge Rd after Kingston Park Subdivision coming into City; 5 inches
flowing down road; causes hydroplaning in curve.

2) Hardin Bridge Rd, over bridge at Two Run Creek; 3 to 24 inches.

3) East and West Railroad St; 8 to 12 inches.

4) West Main St; 1 to 2 inches.

5) Reynolds Bridge Rd; 14 inches.

6) Cochran St; 3 to 4 inches.

7) Coleman St; 3 to 4 inches.

8) Cemetery St; 6 to 8 inches

9) Church St at Main St; 6 to 8 inches.

The extent of flooding within the City of Taylorsville

According to Mitchell Bagley, Mayor of the City of Taylorsville, the City does not have
any additional flood prone areas that are not already shown in the FEMA flood maps and
the Dewberry report.
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The extent of flooding within the City of White

The City of White did not identify any additional flood prone locations and flood depths
beyond the data found in FEMA flood maps and the Dewberry report.

NCDC records show that 46 flood events occurred within the County over the past fifty
years, which equates to a 92% annual frequency based upon reported events. However,
flooding events were obviously underreported during the first few decades of the fifty-year
history since reported events for the twenty-year history also equals 41. The more recent
five-year history presents a much more active picture with a 420% annual frequency. In
addition, it is clear that NCDC data does not account for what is probably dozens of smaller
flood events. There are also no records at the local level for such events, even though
members of the HMPC have a general recollection of some of them, albeit without dates
or depth data. As a result, the NCDC data is incomplete and cannot be relied upon in any
significant way. The following chart provides annual frequency of reported events over
the past five, ten, twenty, and fifty-year periods. The most recent five-year period, covering
the span of time since the last update to this Plan, is highlighted in gold.

Bartow County — Flooding Frequency
(based on Reported Events)
10yrs 20yrs
Time Period (2011- (2001- (19323_’;320)
2020) 2020)
Number of Reported Events 23 41 46
Frequency Average per Year 2.30 2.05 0.92
Frequency Percent per Year 230% 205% 92%

Bartow County (CID No. 130463) and the Cities of Adairsville (CID No. 130235),
Cartersville (CID No. 130209), Emerson (CID No. 130276), Euharlee (CID No. 130570),
Kingston (CID No. 130277), and White (CID No. 130278) each participate in the National
Flood Insurance Program (NFIP) and follow the Program guidelines to ensure future
development is carried out in the best interests of the public. The City of Taylorsville does
not participate in the NFIP at this time. According to NFIP guidelines, each participating
jurisdiction has executed a Flood Damage Prevention Ordinance. The purpose of this
ordinance is to minimize the loss of human life and health as well as to minimize public
and private property losses due to flood conditions. The ordinance requires that potential
flood damage be evaluated at the time of initial construction of structures, facilities and
utilities, and that certain uses be restricted or prohibited based on this County evaluation.
The ordinance also requires that potential homebuyers be notified that property is located
in a flood area. In addition, all construction must adhere to the Georgia State Minimum
Standard Codes (Uniform Codes Act). The minimum standards established by these codes
provide reasonable protection to persons and property within structures that comply with
the regulations for most natural hazards.
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According to the National Flood Insurance Reform Act, a repetitive loss structure is
defined as ““...a building covered by a contract for flood insurance that has incurred flood-
related damages on two occasions during a 10-year period ending on the date of the event
for which a second claim is made, in which the cost of repairing the flood damage, on the
average, equaled or exceeded 25 percent of the market value of the building at the time of
each such flood event.” As of December 2020, there are two official residential
“repetitive loss structures” on file for Bartow County. One occurred within the
County and the other within the City of Cartersville. Specific addresses for repetitive
loss structures cannot be included in this Plan, but a current list of these structures may be
viewed in GMIS by authorized individuals, as determined by the EMA Director.

C. Assets Exposed to Hazard — In evaluating assets that may potentially be impacted by
the effects of flooding, the HMPC determined that, although all critical facilities, public
and private property are potentially susceptible to flooding, structures located within the
vicinity of Dripping Rock Tr, Valley Tr, Ridgeway Ct, Puckett Rd, Old Alabama Rd, Old
Alabama Rd at Old Hardin Bridge Rd, Old Alabama Rd at Iron Hill, Richland Dr,
Ridgecross Rd, Miller Farm Rd, Alford Rd, Watters Rd, Worthington Rd, Oak Grove Rd,
Euharlee Five Forks Rd, Adams Chapel Rd, Harrison Rd, Mission Rd at Bramblewood Dr,
Ladds Mtn Rd, Jones Mill Rd, Pine Vista Cr, Parr Wade Rd, Old Rome Rd, Tom Jones Rd,
Wayside Rd, Dry Creek Rd, Old Halls Station Rd at Griffin Rd, Twin Bridges Rd, Pleasant
Valley Rd at Matthews Rd, Crowe Springs Spur, Gaines Rd, Shotgun Rd, Brown Loop Rd,
Old Grassdale Rd, Stamp Creek Rd, Sugar Valley Rd, Greenacre Ln, Bishop Rd, Cagle
Rd, the Jones Street Community, Bruce Street between the CSX railroad and its
intersection with the unnamed state water, Herring Street between Fite Street and Lee
Street, Woodland Drive west of its intersection with Terrell Drive, Oak Street near its
intersection with Alexander Street, West Avenue at its intersection with Etowah Drive and
one location on Waterford Drive, Wall St, Leake St, Erwin St, the area of Puckett Road at
Old Alabama Road and Sixth Street, Old Allatoona Road at the I-75 overpass, Old
Alabama near Puckett Road, Puckett Road near Arizona Avenue, vicinity of 193 Puckett
Road, Third Street near Fourth Street, vicinity of 77 Sixth Street and area of Second Street
near Florida Avenue, Hardin Bridge Rd after Kingston Park Subdivision, bridge at Hardin
Bridge Rd and Two Run Creek, East and West Railroad St, West Main St, Reynolds Bridge
Rd, Cochran St, Coleman St, Cemetery St, and Church St at Main St are the most
susceptible.

The following GEMA maps identify the locations of critical facilities in relationship to the
known flooding hazard areas located within the County and Cities.
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D. Estimate of Potential Losses — For loss estimate information, please refer to the Critical
Facilities Database (Appendix A).

E. Multi-Jurisdictional Concerns — Any portion of Bartow County can potentially be
impacted by flooding. All mitigation steps taken related to flooding will be pursued on a
countywide basis and include the Cities of Adairsville, Cartersville, Emerson, Euharlee,
Kingston, Taylorsville, and White. According to GMIS flood maps, the County and each
of the municipalities all have significant flood-prone areas within their jurisdictions.

F. Hazard Summary — Severe flooding has the potential to inflict significant damage
within Bartow County. Mitigation of flood damage requires the community to have
knowledge of flood-prone areas, including roads, bridges, bodies of water, and critical
facilities, as well as the location of the County’s designated shelters. The Bartow County
HMPC identified flooding as a hazard requiring mitigation measures and identified specific
mitigation goals, objectives and action items they deemed necessary to lessen the impact
of flooding. These findings are found in Chapter 5.
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2.4  Winter Storms

A. Hazard ldentification — The Bartow County HMPC researched historical data from
the National Climatic Data Center, The National Weather Service, as well as information
from past newspaper articles and various online resources relating to winter storms in
Bartow County. Winter storms bring the threat of freezing rain, ice, sleet, snow and the
associated dangers. A heavy accumulation of ice, especially when accompanied by high
winds, devastates trees and power lines. Such storms make highway travel or any outdoor
activity extremely hazardous due to falling trees, ice, and other debris. The diagram below
demonstrates the formation of these different forms of precipitation.
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B. Hazard Profile — Although winter storms occur relatively infrequently, they have the
potential to wreak havoc on the community when they do strike. Winter storms within
Bartow County typically cause damage to power lines, trees, buildings, structures, and
bridges, to varying degrees. Portions of the County with higher elevations have highways
with steep grades, resulting in very hazardous travel conditions when they are covered with
frozen precipitation. Another hazard exists due to the large tree population. Trees and
branches weighed down by snow and ice become very dangerous to person and property.

February 9-11, 1973 Great Southeastern Snowstorm

One of the greatest snowstorms in Southeastern United States history occurred February 9-
11, 1973. This storm dropped one to two feet of snow across a region that typically sees
only an inch or two of snow per year. New all-time snowfall records were established in a
number of locations in Georgia, North Carolina and South Carolina. Measurable snow fell
along the Gulf Coast from Texas to Florida.
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Deep South of Nation

Is Knee-Deep in Snow

ATLANTA (UPI)—A “once-
in-a-hundred-years” snow-
storm whipped across the
Deep South today, blanketing
the Mississippi Gulf Coast and
dumping nearly a foot of snow
on the midsection of Georgia.

The storm, rolling rapidly
out of Louisiana, was blamed
for three traffic deaths as it
whipped through Mississippi
and Alabama and spawned a
line of squalls in Florida that
damaged half a dozen homes
near Stuart.

Eleven inches of snow was
on the ground at Macon and
the city waspractically
snowbound. The mayor there
declared a state of emergen-
cy.

The National Guard was
called out to rescue stranded
motorists in central and south
Georgia. It was the heaviest
snowfall in a decade on the
Mississippi Gulf Coast

Sleet and freezing rain hit
the Carolinas’ coastland early
today and Wilmington, N.C.,
was blanketed with six inches
of snow.

The storm followed a belt-
line pattern, and except'for
frigid temperatures, missed
Atlanta and North Georgia
completely.

“This is probably what you
would call a once-in-a-hundred
years snow,” said Columbus
Mayor J. R. Allen. “And cer-
tainly the city is not equipped
with snowplows and equip-
ment for this sitnation.”

The city measured nine
ir.ches of snow by early today.

Hazardous travel warnings
were issued for northwest
Florida and winds of from 25
to 30 miles an hour brought
rough seas and high tides to
Tampa,

South Carolina braced
against sleet and freezing rain
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along the coastal areas and in
the vicinity of Charleston and
up to five inches of snow was
expected today in the Aiken
and Orangeburg areas.

The snow on the Mississippi
Gulf Coast was the heaviest in
a decade.

In Mississippi, the National
Weather Service reported ac-
cumulations of two to four
inches of snow along the coast
and the state's highway patrol
said most major bridges in
the area were impassable.

Mississippi Power & Light
Co. said electric service was
interrupted in some areas
north of the coastal region
when ice accumulations
snapped tree limbs and knock-
ed down wires.

In Georgia, Columbus, Ma-
con and Augusta reported sev-
en inches of snmow on the
ground by Friday night, the
heaviest ever recorded by the
National Weather Service
since recordkeeping was first
started in 1947.

“Please get off the streets
and go home for your own
safety,” said Columbus Mayor
J. R. Allen in a spzcial bulle-
tin. City offices, schools and
businesses shut down at noon
Friday as the snow began to
mount,

Georgia Gov. Jimmy Carter
ordered the National Guard
into rescue work on U.S.
Highway 80 below Thomaston,
where some 20 vehicles,
including a Greyhound bus,
were snowed in. The rescue
teams evacuated occupants of
the vehicles, sending them to
a special disaster shelter for
the night.

National Guard generators
also provided emergency
power for the hospital at
Preston, in Webster County.



December 22-24, 1989 Christmas Snowstorm

The largest snowstorm in history for the Southeast U.S. coast occurred just before
Christmas 1989. This storm broke all-time snowfall records in Wilmington (15.3 inches),
Cape Hatteras (13.3 inches), Charleston (8 inches), and Savannah (3.6 inches).
Measurable snow fell as far south as Jacksonville and Tallahassee, Florida, and snow
flurries were reported in Tampa and near Sarasota. In addition to record amounts of snow
unprecedentedly cold temperatures accompanied the storm. All-time record lows were
smashed across coastal North Carolina. Arctic air flooded south into Florida as well with
record lows observed all across the peninsula. Even Key West, FL reached 44 degrees
tying the coldest December temperature ever seen. The Florida citrus industry suffered
severe injury with newspaper reports indicating "nearly total destruction”. This particular
storm had little effect on Bartow County specifically, but shows the threat to the area.
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March 12-14, 1993 Storm of the Century

The Superstorm of 1993 (also called the Storm of the Century) was one of the most intense
mid-latitude cyclones ever observed over the Eastern United States. The storm will be
remembered for its tremendous snowfall totals from Alabama through Maine, high winds
all along the East coast, extreme coastal flooding along the Florida west coast, incredibly
low barometric pressures across the Southeast and Mid-Atlantic, and for the unseasonably
cold air that followed behind the storm. In terms of human impact the Superstorm of 1993
was more significant than most landfalling hurricanes or tornado outbreaks and ranks
among the deadliest and most costly weather events of the 20th century. Bartow County
accumulation was between 10 and 20 inches.
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January 9-10, 2011 Winter Storm

Beginning Sunday, January 9, 2011, a mix of rain, sleet and snow fell across central
Georgia, with accumulations of up to two inches. In north Georgia, where the cold air was
deeper, precipitation fell in the form of mostly snow with some sleet. Between 10 p.m.
and midnight on Sunday, an area of intense snow developed along and just north of the I-
20 corridor, contributing to a narrow band of 6-8.5 inches total snowfall amounts in Eastern
Georgia. To the north of 1-20, the airmass was sufficiently cold and moist to produce
widespread snowfall amounts greater than 6 inches. In the northernmost counties of
Georgia, and especially at higher elevations, snowfall amounts of 8-10 inches were
common. The heavier snow and sleet accumulations began tapering off by mid-day
Monday, but temperatures hovered at or below freezing throughout the day. Persistent
freezing drizzle and light freezing rain across much of central and northern Georgia on
Monday helped extend the winter event into the afternoon. Reports of ice accumulations
from 0.1- 0.5 inches were received on Monday — mainly across central Georgia. Bartow
County averaged 4-8 inches.

Snow and Sleet Accumulation 1/9-10/2011
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January 28, 2014 Winter Storm

A cold arctic airmass that originated over northern Canada moved rapidly across the central
United States on Monday, January 27, 2014. The advancing cold front moved rapidly out
of the midwest and across north and central Georgia Monday night. By Tuesday morning,
January 28, 2014, temperatures were already below freezing across northwest Georgia, and
by afternoon, north and west Georgia temperatures were below freezing. By Tuesday night
freezing temperatures were reported across the entire area. During this time, a 500 millibar
(mb) short wave was moving out of the southwest United States and into the western Gulf
of Mexico. By Tuesday this disturbance was spreading moisture out of the Gulf and across
the Southeast. This resulted in a mix of winter precipitation across north and central
Georgia with mostly snow across north Georgia, and a mix of freezing rain, sleet and snow
across much of central Georgia. Bartow County accumulation totals were between 2 and
4 inches.

- Time: 12:49:39 PM
Preliminary Snow and Sleet Totals Date: Wednesday, January 59, 2014
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February 16-17, 2015 Winter Storm

A significant winter storm to affect Bartow County occurred in mid-February of 2015. A
strong cold front pushed across Georgia by the morning of February 15th, bringing in
plenty of below freezing temperatures to north Georgia. As a low-pressure system
approached the area from the west on February 16th, warmer temperatures surged
northward, bringing much of the area above freezing. However, temperatures at the surface
across parts of north and northeast Georgia hovered at or below freezing as the rainfall
increased, thanks to a wedge of cold air. Freezing rain continued for these areas into the
early morning hours of February 17th before coming to an end. Freezing rain totals reached
from 1/4" to 1/2" in some areas, leading to widespread tree and power line damage. By the
morning of February 17th, more than 200,000 customers were without power, generally
for the northeast Atlanta metro area and points north and east. The following map shows
ice accumulations and snowfall totals in Bartow County and surrounding areas.

Total Observed Ice Accumulations (Feb 16-17, 2015)
Valid: February 27, 2015
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Observed Snowfall Totals
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On April 6, 2015, Governor Nathan Deal requested a major disaster declaration due to the
severe winter storm during the period of February 15-17, 2015. On April 20, 2015,
President Obama declared that a major disaster exists in the State of Georgia. This
declaration made Public Assistance requested by the Governor available to state and
eligible local governments and certain private nonprofit organizations on a cost-sharing
basis for emergency work and the repair or replacement of facilities damaged by the severe
winter storm in Banks, Barrow, Dawson, Elbert, Forsyth, Franklin, Habersham, Hall,
Jackson, Lumpkin, Madison, Oglethorpe, Pickens, Stephens, and White Counties. This
declaration also made Hazard Mitigation Grant Program assistance requested by the
Governor available for hazard mitigation measures statewide.
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February 25, 2015 Winter Storm

Winter continued to let its presence be known across north Georgia on February 25, 2015.
Moisture across the southeast spread over-top of dry, cold surface air already in place
across north Georgia, causing temperatures to rapidly cool to near or just below freezing.
Rain changed to a heavy, wet snow, generally across the Atlanta metro and areas
northward. Towards evening, the surface low advected warmer air from the Gulf as far
north as the Atlanta metro, changing snow to a rain/freezing rain mix. Areas north of the
metro continued to experience snow, heavy at times, as low-level cold air remained in
place. Most areas across far north Georgia received between 7-10 inches of snow, with a
tight snow gradient setting up just north of the metro. Travel impacts were significant and
widespread, as the heavy, wet snow stuck to roadways and accumulated quickly. This
system rapidly exited the area overnight and into the morning hours of February 26, 2015.
Bartow County accumulation varied between approximately 2 and 7 inches.

Preliminary Snow Totals
Valid: February 25, 2015
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January 22-23, 2016 Winter Storm

A winter weather event impacted most of north Georgia from Friday, January 22nd through
the morning of Saturday, January 23rd. This event resulted in light snowfall accumulations
as far south as central Georgia, with more significant snow and ice accumulations in the
north Georgia mountains. Snow totals ranged as high as 6+" in far north Georgia. This
snow and ice was in association with a low pressure system moving into Georgia. Rain
changed to frozen precipitation as cold air filtered in, which led to bands of light snow
across a large portion of the area. The rain initially changed to freezing rain and snow in
northeast Georgia as a wedge of cold air advected into these locations. By midnight
Saturday morning, most of the remaining precipitation had transitioned into snow. This is
the same system that led to blizzard conditions across the mid-Atlantic and parts of the
northeastern United States. Bartow County received between 1 and 2 inches of snow.
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Some accumulations of freezing rain also occurred prior to the onset of most of the snow.
Accumulations were light across portions of north Georgia, though a couple of locations
did see accumulations over 1/4 inch. Bartow County saw accumulations of 0.15 inches.

Storm Total Ice (Jan 22-23)
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December 8, 2017 Winter Storm

A major early-season heavy snowfall affected north Georgia from Friday, December 8th
into the morning of Saturday, December 9th. Many locations recorded up to a foot of
snowfall, which is exceptionally rare for Georgia, especially in early December. This
heavy snowfall also led to numerous power outages. At the height of the storm over
200,000 customers in north Georgia were in the dark. There was a sharp northwest to
southeast gradient of accumulating snow through metro Atlanta. Areas southeast of
Atlanta did not receive much accumulating snow, while areas north and west of the city
received very significant totals. Adairsville reported 9.5 inches and Taylorsville reported
8.8 inches.

Snowfall Totals From December 8th and 9th Wether Forecast Office
Atlanta, GA
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NCDC records show that 36 winter storms occurred within the County over the past fifty
years, which equates to a 72% annual frequency based upon reported events. However,
winter storm events were obviously underreported during the first few decades of the fifty-
year history since reported events for the twenty-year history equals 25, equating to a much
higher 125% annual frequency. It may be best to place higher consideration on the more
consistent 5, 10 and 20-year histories when considering the threat that winter storm events
present to the County. The following chart provides annual frequency of reported events
over the past five, ten, twenty, and fifty-year periods. The most recent five-year period,
covering the span of time since the last update to this Plan, is highlighted in gold.

Bartow County — Winter Storm Frequency
(based on Reported Events)

10yrs 20yrs 50yrs
Time Period (2011- (2001- (2971-

2020) 2020) 2020)
Number of Reported Events 12 25 36
Frequency Average per Year 1.20 1.25 0.72
Frequency Percent per Year 120% 125% 72%
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C. Assets Exposed to Hazard - All public and private property including critical facilities
are susceptible to winter storms since this hazard is not spatially defined. The GEMA map
below identifies critical facilities located within the hazard area, which in the case of winter

storms includes all areas within the County and Cities.
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D. Estimate of Potential Losses - For loss estimate information, please refer to the Critical

Facilities Database (Appendix A).
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E. Multi-Jurisdictional Concerns — Any portion of Bartow County can be negatively
impacted by winter storms. Therefore, any mitigation steps taken related to winter storms
will be pursued on a countywide basis and include the Cities of Adairsville, Cartersville,
Emerson, Euharlee, Kingston, Taylorsville, and White.

G. Hazard Summary — Winter storms, unlike other natural hazards, typically afford
communities some advance warning. The National Weather Service issues winter storm
warnings and advisories as these storms approach. Unfortunately, even with advance
warning, some of the most destructive winter storms have occurred in the Southern United
States, where buildings, infrastructure, crops, and livestock are not well-equipped for
severe winter conditions. Motorists, not accustomed to driving in snow and icy conditions,
pose an additional danger on roads and highways. The Bartow County HMPC recognized
the potential threats of winter storms and identified specific mitigation actions. These can
be found in Chapter 5.
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2.5 Wildfire

A. Hazard ldentification — The Bartow County HMPC utilized data from Georgia
Forestry Commission (GFC) and the Community Wildfire Protection Plan (CWPP) in
researching wildfires and their impact on the County.

A wildfire is defined as an uncontrolled fire occurring in any natural vegetation. For a
wildfire to occur, there must be available oxygen, a supply of fuel, and enough heat to
kindle the fuel. Often, these fires are begun by combustion and heat from surface and
ground fires and can quickly develop into a major conflagration. A large wildfire may
crown, which means it may spread rapidly through the topmost branches of the trees before
involving undergrowth or the forest floor. As a result, violent blowups are common in
forest fires, and on rare occasion they may assume the characteristics of a firestorm. A
firestorm is a violent convection caused by a continuous area of intense fire and
characterized by destructively violent surface indrafts. Sometimes it is accompanied by
tornado-like whirls that develop as hot air from the burning fuel rises. Such a fire is beyond
human intervention and subsides only upon the consumption of everything combustible in
the locality. No records were found of such an event ever occurring within Bartow County,
but this potential danger will be considered when planning mitigation efforts.

The threat of wildfire varies with weather conditions: drought, heat, and wind participate
in drying out the timber or other fuel, making it easier to ignite. Once a fire is burning,
drought, heat, and wind all increase its intensity. Topography also affects wildfire, which
spreads quickly uphill and slowly downhill. Dried grass, leaves, and light branches are
considered flash fuels; they ignite readily, and fire spreads quickly in them, often
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generating enough heat to ignite heavier fuels such as tree trunks, heavy limbs, and the
matted duff of the forest floor. Such fuels, ordinarily slow to kindle, are difficult to
extinguish. Green fuels (growing vegetation) are not considered flammable, but an intense
fire can dry out leaves and needles quickly enough to allow ready ignition. Green fuels
sometimes carry a special danger: evergreens, such as pine, cedar, fir, and spruce, contain
flammable oils that burst into flames when heated sufficiently by the searing drafts of a
wildfire.

Science of a wildfire

The interaction of three HEAT allows fire to
elements is needed for spread by evaporating
the creation of a fire. moisture in fuels,

If one element is allowing it to ignite
removed, the fire will and travel more
extinguish. easily.

OXYGEN FUEL

16% is required. gives thefirea
Oxygen supportsthe  burnable material,
oxidation process, allowing the fire to
creating heat and advance.

gases.

SOURCE National Interagency Fire Center

Tools for fighting wildfires range from the standard equipment of fire departments to
portable pumps, tank trucks, and earth-moving equipment. Firefighting forces specially
trained to deal with wildfire are maintained by local, state and federal entities including the
Bartow County Fire Department, Georgia Forestry, and U.S. Forest Service. These trained
firefighters may attack a fire directly by spraying water, beating out flames, and removing
vegetation at the edge of the fire to contain it behind a fire line. When the very edge is too
hot to approach, a fire line is built at a safe distance, sometimes using strip burning or
backfire to eliminate fuel in the path of the uncontrolled fire or to change the fire's direction
or slow its progress. Backfiring is used only as a last resort.

The control of wildfires has developed into an independent and complex science costing
hundreds of millions of dollars annually in the United States. Because of the extremely
rapid spreading and customary inaccessibility of fires once started, the chief aim of this
work is prevention. However, despite the use of modern techniques (e.g., radio
communications, rapid helicopter transport, and new types of chemical firefighting
apparatus) more than 10 million acres of forest are still burned annually. Of these fires,
about two thirds are started accidentally by people, almost one quarter are of incendiary
origin, and more than 10% are due to lightning.
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B. Hazard Profile — Wildfires are a serious threat to Bartow County.

The South is one of the fastest growing regions in the nation, with an estimated population
growth of 1.5 million people per year. The South also consistently has the highest number
of wildfires per year. Population growth is pushing housing developments further into
natural and forested areas where most of these wildfires occur. This situation puts many
lives and communities at risk each year. In particular, the expansion of residential
development from urban centers out into rural landscapes, increases the potential for
wildland fire threat to public safety and the potential for damage to forest resources and
dependent industries. This increase in population across the region will impact counties
and communities that are located within the Wildland Urban Interface (WUI). The WUI
is described as the area where structures and other human improvements meet and
intermingle with undeveloped wildland or vegetative fuels. Population growth within the
WUI substantially increases the risk from wildfire.
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As of August 20, 2021, Bartow County’s threat of wildfire was classified as “low” by the
U.S. Forest Service. However, this status can change from week to week. See the

following map.
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As of August 19, 2021, Bartow County’s “Fire Danger Rating” is classified as “low” to
“moderate”.

Fire Danger Rating
as of August 19, 2021 230pm
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Georgia Automated Environmental Mornitoring Network provided 75% of the stations in the map.

The Georgia Forestry Commission meteorologist produces the above map each afternoon at 230pm
by utilizing National Fire Danger Rating System output from weather station locations across
Georgia. Values are interpolated between the stations to produce the map.

The system 1s designed to cover large geographical areas. Localized conditions may differ

from the above map based on local ramfall, windspeeds, and relative humidity.

For more detailed information select 'weather' on our web site.

If you have questions contact Daniel Chan at 1-800-GATREES.
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GFC records show that 5,690 wildfires occurred within the County over the past fifty years,
which equates to a 11,380% annual frequency based upon reported events. Over the course
of the entire 50-year period that frequency has steadily declined. It would appear that
wildfire activity has decreased significantly over time within the County. The following
chart provides annual frequency of reported events over the past five, ten, twenty, and fifty-
year periods. The most recent five-year period, covering the span of time since the last
update to this Plan, is highlighted in gold.

Bartow County — Wildfire
(based on Reported Events)

10yrs 20yrs 50yrs
Time Period (2011- (2001- (2971-

2020) 2020) 2020)
Number of Reported Events 312 969 5690
Frequency Average per Year 31.20 48.45 113.80
Frequency Percent per Year 3120% 4845% 11380%

C. Assets Exposed to Hazard — In evaluating assets that are susceptible to wildfire, the
committee determined that all public and private property is susceptible to wildfire,
including all critical facilities. The maps on the following pages display the wildfire risk
potential for Bartow County and each of the municipalities, including locations of critical
facilities within the hazard areas.

The Wildland Urban Interface (WUI) Risk Index layer is a rating of the potential impact
of a wildfire on people and their homes. The key input, WUI, reflects housing density
(houses per acre) consistent with Federal Register National standards. The location of
people living in the Wildland Urban Interface and rural areas is key information for
defining potential wildfire impacts to people and homes. The WUI Risk Rating is derived
using a Response Function modeling approach. Response functions are a method of
assigning a net change in the value to a resource or asset based on susceptibility to fire at
different intensity levels, such as flame length. The range of values is from -1 to -9, with
-1 representing the least negative impact and -9 representing the most negative impact. For
example, areas with high housing density and high flame lengths are rated -9 while areas
with low housing density and low flame lengths are rated -1. To calculate the WUI Risk
Rating, the WUI housing density data was combined with Flame Length data and response
functions were defined to represent potential impacts. The response functions were defined
by a team of experts based on values defined by the SWRA Update Project technical team.
By combining flame length with the WUI housing density data, you can determine where
the greatest potential impact to homes and people is likely to occur. Fire intensity data is
modeled to incorporate penetration into urban fringe areas so that outputs better reflect real
world conditions for fire spread and impact in fringe urban interface areas. With this
enhancement, houses in urban areas adjacent to wildland fuels are incorporated into the
WUI risk modeling. All areas in the South have the WUI Risk Index calculated
consistently, which allows for comparison and ordination of areas across the entire region.
Data is modeled at a 30-meter cell resolution, which is consistent with other SWRA layers.
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Bartow County Wildland Urban Interface (WUI) Risk Map 2021
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When considering the WUI Risk map above, many portions of the County and Cities have
been classified under WUI Risk Rating classes 1 through 3, which represent lower risks
and WUI Risk Rating classes 4 through 6, which represent more moderate risks. However,
there are many smaller pockets scattered throughout the County classified under WUI Risk
Rating classes 7 through 9, which represent more major risks to those areas. Central and
far western Bartow County as well as areas in and around each of the Cities seem to have
the most concentrated pockets of these higher risk classes.

The following is GEMA’s version of the same WUI Risk Map above.
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Another useful tool in determining wildfire threat is the Burn Probability (BP) layer. The
BP layer depicts the probability of an area burning given current landscape conditions,
percentile weather, historical ignition patterns and historical fire prevention and
suppression efforts. Described in more detalil, it is the tendency of any given pixel to burn,
given the static landscape conditions depicted by the LANDFIRE Refresh 2008 dataset (as
resampled by FPA), contemporary weather and ignition patterns, as well as contemporary
fire management policies (entailing considerable fire prevention and suppression efforts).
The BP data does not, and is not intended to, depict fire-return intervals of any vintage, nor
do they indicate likely fire footprints or routes of travel. Nothing about the expected shape
or size of any actual fire incident can be interpreted from the burn probabilities. Instead,
the BP data, in conjunction with the Fire Program Analysts FIL layers, are intended to
support an actuarial approach to quantitative wildfire risk analysis (e.g., see Thompson et
al. 2011). Values in the Burn Probability (BP) data layer indicate, for each pixel, the
number of times that cell was burned by an FSim-modeled fire, divided by the total number
of annual weather scenarios simulated. Burn probability raster data was generated using
the large fire simulator - FSim - developed for use in the Fire Program Analysis (FPA)
project. FSim uses historical weather data and current landcover data for discrete
geographical areas (Fire Planning Units - FPUs) and simulates fires in these FPUs. Using
these simulated fires, an overall burn probability and marginal burn probabilities at four
fire intensities (flame lengths) are returned by FSim for each 270m pixel in the FPU. The
fire growth simulations, when run repeatedly with different ignition locations and weather
streams, generate burn probabilities and fire behavior distributions at each landscape
location (i.e., cell or pixel). Results are objectively evaluated through comparison with
historical fire patterns and statistics, including the mean annual burn probability and fire
size distribution, for each FPU. This evaluation is part of the FSim calibration process for
each FPU, whereby simulation inputs are adjusted until the slopes of the historical and
modeled fire size distributions are similar and the modeled average burn probability falls
within an acceptable range of the historical reference value (i.e., the 95% confidence
interval for the mean).
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Bartow County Burn Probability Map 2021

W

19

-

L
.

Bartow 2021

Burn Probability

B 1 (Lowest Probability)
B

s

[]a

[1s

s

| i

| K]

| K]

I 0 (Highest Probability)

N
[5.00 mi | @
|1091s.1 m |

| JOUTHERN

—= GROUP OF STATE =—

& FORESTERS

Southern Wildfire Risk Assessment
https://southernwildfirerisk.com/




When considering the Burn Probability map above, it becomes clear that the eastern half
of the county, including the Cities of Adairsville, Euharlee, Kingston and Taylorsville, has
a relatively low burn probability, while the western half of the county, including the Cities
of Cartersville, Emerson, and White, has a more moderate burn probability. Of course
there are exceptions but this is the general situation.

Characteristic Fire Intensity Scale (FIS) is yet another way to gauge wildfire risk. FIS
specifically identifies areas where significant fuel hazards and associated dangerous fire
behavior potential exist based on a weighted average of four percentile weather categories.
Similar to the Richter scale for earthquakes, FIS provides a standard scale to measure
potential wildfire intensity. FIS consist of 5 classes where the order of magnitude between
classes is ten-fold. The minimum class, Class 1, represents very low wildfire intensities
and the maximum class, Class 5, represents very high wildfire intensities. Refer to
descriptions below.

Class 1, Very Low

Very small, discontinuous flames, usually less than 1 foot in length; very low rate of spread;
no spotting. Fires are typically easy to suppress by firefighters with basic training and non-
specialized equipment.

Class 2, Low

Small flames, usually less than two feet long; small amount of very short range spotting
possible. Fires are easy to suppress by trained firefighters with protective equipment and
specialized tools.

Class 3, Moderate

Flames up to 8 feet in length; short-range spotting is possible. Trained firefighters will
find these fires difficult to suppress without support from aircraft or engines, but dozer and
plows are generally effective. Increasing potential for harm or damage to life and property.

Class 4, High
Large Flames, up to 30 feet in length; short-range spotting common; medium range

spotting possible. Direct attack by trained firefighters, engines, and dozers is generally
ineffective, indirect attack may be effective. Significant potential for harm or damage to
life and property.

Class 5, Very High

Very large flames up to 150 feet in length; profuse short-range spotting, frequent long-
range spotting; strong fire-induced winds. Indirect attack marginally effective at the head
of the fire. Great potential for harm or damage to life and property.

This dataset was derived from updated fuels and canopy data as part of the 2010 SWRA
Update Project recently completed in May 2014. Since all areas in the South have fire
intensity scale calculated consistently, it allows for comparison and ordination of areas
across the entire region.
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Fire intensity scale is a fire behavior output, which is influenced by three environmental
factors - fuels, weather, and topography.

Weather is by far the most dynamic variable as it changes frequently. To account for this
variability, four percentile weather categories were created from historical weather
observations to represent low, moderate, high, and extreme weather days for each weather
influence zone in the South. A weather influence zone is an area where, for analysis
purposes, the weather on any given day is considered uniform.

The fire intensity scale map is derived at a 30-meter resolution. This scale of data was
chosen to be consistent with the accuracy of the primary surface fuels dataset used in the
assessment. While not appropriate for site specific analysis, it is appropriate for regional,
county or local planning efforts.
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Bartow County Fire Intensity Scale Map 2021
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A review of the Fire Intensity Scale map above shows that, generally speaking, the highest
fire intensities would tend to occur in the north, northwest, and western portions of the
County. Although there are plenty of smaller pockets scattered throughout the County that
would also be prone to higher fire intensities. No portion of the County can truly be
overlooked when considering fire intensities.

D. Estimate of Potential Losses — In most of the documented cases of wildfire within
Bartow County, relatively little information on damages, in terms of dollars, was available.
The potential commercial value of the land lost to wildfire cannot be accurately calculated,
other than replacement costs of structures and infrastructure. With regard to the land itself,
aside from the loss of timber and recreation, the damage is inestimable in terms of land
rendered useless by ensuing soil erosion, elimination of wildlife cover and forage, and the
loss of water reserves collected by a healthy forest. For available loss estimate information,
please refer to the Critical Facilities Database (Appendix A).

E. Multi-Jurisdictional Concerns — As shown in the current WUI Risk map, not only
does the County have a serious risk of wildfire, but each of the Cities as well. Any steps
taken to mitigate the effects of wildfire should be undertaken on a countywide basis and
include the Cities of Adairsville, Cartersville, Emerson, Euharlee, Kingston, Taylorsville,
and White. For Bartow County, it is estimated that 96.4 % percent of the total project area
population live within the WUI.

F. Hazard Summary — Wildfires pose a serious threat to Bartow County in terms of
property damage, as well as injuries and loss of life. Wildfires are one of the most
frequently occurring natural hazards within the County each year. Based on the frequency
of this hazard, as well as its ability to inflict devastation most anywhere in the County, the
mitigation measures identified in this plan will be thoroughly pursued. Specific mitigation
actions related to wildfire are identified in Chapter 5.
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2.6 Drought

A. Hazard Identification —The term "drought” has various meanings, depending upon
context. To a farmer, a drought is a period of moisture deficiency that affects the crops
under cultivation (even two weeks without rainfall can stress many crops during certain
periods of the growing cycle). To a water manager, a drought is a deficiency in water supply
that affects water availability and water quality. To a meteorologist, a drought is a
prolonged period when precipitation is less than normal. To a hydrologist, a drought is an
extended period of decreased precipitation and streamflow.

Drought is a normal, recurrent feature of climate. It occurs almost everywhere, although
its features vary from region to region. Droughts in Georgia historically have severely
affected municipal and industrial water supplies, agriculture (including both livestock and
crops), stream water quality, recreation at major reservoirs, hydropower generation,
navigation, and forest resources. Drought is also a key factor in wildfire development by
making natural fuels (grass, brush, trees, dead vegetation) more fire prone.

In Georgia, droughts have been documented at U.S. Geological Survey (USGS) streamflow
gaging stations since the 1890°s. From 1910 to 1940, about 20 streamflow gaging stations
were in operation. Since the early 1950’s through the late 1980’s, about 100 streamflow
gaging stations were in operation. Currently, the USGS streamflow gaging network
consists of more than 135 continuous-recording gages. Groundwater levels are currently
monitored at 165 wells equipped with continuous recorders.
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B. Hazard Profile — The Bartow County HMPC reviewed historical data from the National
Oceanic and Atmospheric Administration (NOAA), the National Climatic Data Center
(NCDC), the U.S. Geological Survey (USGS), the Georgia Department of Natural
Resources (GA DNR) and the Georgia Forestry Commission (GFC) in researching drought
events of the County and the State. Most historical information related to drought within
this Plan has been derived from USGS streamflow data and NOAA precipitation data. Due
to the nature of drought to affect large areas of the State simultaneously and the availability
of only very limited County-specific drought information, the threat of drought is looked
at within this Plan from a statewide perspective. Similarly, due to limited month-by-month
information on drought, this hazard will be quantified on an annual basis (either there was
a drought or there was not for any given year within the State). These guidelines are also
used in Appendix B and Appendix C with regard to historical hazard information.

In the State of Georgia significant drought events, as identified by USGS, NOAA and other
sources, have occurred in 24 of the last 50 years. Bartow County was affected to varying
degrees in each of those years.

Drought in Georgia from 2000-Present

The U.S. Drought Monitor started in 2000. Since 2000, the longest duration of drought (D1-D4) in Georgia lasted 161 weeks beginning on April 11,
2006, and ending on May 5, 2009. The most intense period of drought occurred the week of December 11, 2007, where D4 affected 49.86% of
Georgia land.

2000 - Present (Weekly) 1895 - Present (Monthly)  0-2017 (Yearly) Explore Historical Drought Maps

The U.S. Drought Monitor (USDM) is a national map released every Thursday, showing parts of the U.S. that are currently in drought. The
USDM relies on drought experts to synthesize the best available data and work with local observers to interpret the information. The USDM
also incorporates ground truthing and information about how drought is affecting people, via a network of more than 450 observers across
the country, including state climatologists, National Weather Service staff, Extension agents, and hydrologists. Learn more.

100%

90%
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Click or hover on legend boxes to interact with the graph.
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Some of the most extreme droughts to affect the State include the following:

1903-1905: According to the USGS, the 1903 to 1905 drought is “the earliest recorded
severe drought in Georgia.” In 1904, the U.S. Weather Bureau (today’s National Weather
Service) reported, “Levels in streams and wells were the lowest in several years. Many
localities had to conserve water for stock and machinery and many factories were forced
to close or operate at half capacity.” When the 1903 drought struck, farm jobs dried up as
quickly as the fields. The cities attracted many of these workers who migrated to Atlanta.

1924-1927: The drought that struck from 1924 to 1927 affected a wider area than simply
north Georgia, affecting the Coosa River and Altamaha Basin as well at the Chattahoochee
River. The U.S. Weather Bureau reported the lowest stream levels ever recorded in north
Georgia in July-September of 1925, stating that the drought not only affected agricultural
operations, but industrial operations as well. The scarcity of water had a profound
influence on industrial and agricultural conditions in Georgia. This may have been the first
time Georgia media used the term “Drought of the Century”. Combined with the ongoing
devastation from the boll weevil and technological advances in agriculture that increased
efficiency and thereby reduced the number of farm jobs, migration from rural Georgia to
urban Georgia increased significantly. The impact of this drought, plus other natural events,
helped send the Georgia economy into a depression well before the rest of the United
States.

1930-1935: Although the drought of 1930-1935 had little long-term impact on north
Georgia, it contributed to the ongoing economic problems throughout the state and the
United States as a whole. The USGS reports that the severity of this drought “exceeded a
25-year recurrence interval” in central and southwestern Georgia and affected much of the
Country. In extreme northern and southeastern Georgia, the recurrence interval was 10—
25 years. This period was also referred to as the “Drought of the Century.”
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1938-1944: Many of the same areas that suffered during the 1930 to 1935 drought endured
severe drought again from 1938 to 1944. The drought of 1938-1944 struck the upper Coosa
River basin and the Chattahoochee River basin. According to USGS the recurrence
interval exceeded 50 years in those areas. In extreme northern and southwestern Georgia,
the drought had recurrence intervals of 10-25 years. It was this drought that convinced
politicians to move towards massive hydroelectric projects that would supply power and
keep water available to constituents throughout long dry spells. One of the key supporters
of hydroelectric power in the United States was Senator Richard B. Russell, member of the
Senate Appropriations Committee. The first such dam in the State, Allatoona, was begun
in 1941 and completed after World War 1I.

1950-1957: A large statewide drought lasted from 1950 to 1957. Most streamflows had
recurrence intervals exceeding 25 years according to USGS. The catastrophic drought
devastated crops by 1954. This event also earned the title as “Drought of the Century.”
This drought was most severe in southern Georgia, with most streamflows having
recurrence intervals exceeding 25 years. In northeastern Georgia, the drought severity also
exceeded the 25-year recurrence interval. The low rainfall affected the length of time it
took to fill Lake Lanier for the first time since its creation in 1950 and completion in 1956.
In northwestern Georgia, the recurrence interval of the drought was between 10 and 25
years.

1976-1978: According to USGS, beginning in 1976, the weather over southwest Georgia
turned towards a persistent pattern of late-summer drought including parts of the
Chattahoochee Valley.

1980-1982: The 1980 to 1982 drought resulted in the lowest streamflows since 1954 in
most areas, and the lowest streamflows since 1925 in others. Recurrence intervals of 10—
25 years were common in most of Georgia. Pool levels at four major reservoirs receded to
the lowest levels since first filling. Groundwater levels in many observation wells were
lower than previously observed. Nearly continuous declines were recorded in some wells
for as long as 20 consecutive months, and water levels remained below previous record
lows for as long as nine consecutive months.

1985-1989: Many North Georgia residents remember the drought of 1985 to 1989 that
saw Lake Lanier reach its lowest levels since it was filled in 1950. Streamflows touched
the lows reached during the 1925 drought. Water-supply shortages occurred in Georgia in
1986. Shortages first occurred in a few Atlanta metropolitan systems, primarily because
of large demand and small reservoir storage. As the drought continued, other systems in
the southern part of the metropolitan area also had water-supply problems, as did several
municipalities in northern and central Georgia. During 1986, the U.S. Army Corps of
Engineers significantly decreased the release of water from Lake Lanier, but reservoir
levels continued to recede to about 2 feet above the record minimum lake level. Ground-
water levels in northern Georgia were significantly less than normal during the 1985 to
1989 drought, and shortages in ground-water supplies from domestic wells occurred in the
northern one-third of the State.
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1998-2002: From 1998 through 2002, with a brief respite in 2000-2001, North Georgia
suffered through a historic drought. The term “historic,” in this instance, is used by
weathermen to describe a drought of unusually long duration, one of the three measures of
adrought. While the regional impact of a long-term drought is massive, in North Georgia’s
case, the drought’s effect was mitigated, simply because of technology, mostly the dams
built by the Corps of Engineers and others. Earlier droughts, however, did not have the
benefit of these dams and had a “historic” impact on North Georgia. Shortages of surface-
water supplies similar to those during 1986 occurred in the 1998 to 2002 drought. Water
shortages during the summer of 2000 prompted the Georgia Department of Natural
Resources to institute statewide restrictions on outdoor water use.

2006-2009: Beginning in late 2006 another drought struck north Georgia, on the heels of
the earlier 5-year drought. River levels plummeted, causing lakes to fill up more slowly
when water was released. Georgia politicians battled against the Army Corps of Engineers’
continuous flow requirement for Lake Lanier due to the looming water shortages. The
Georgia Environmental Protection Division (EPD) declared a level four drought response
across the northern third of Georgia, including Bartow County, which prohibits most types
of outdoor residential water use effective immediately.

Lake Lanier and Lake Allatoona 2007 (L to R)
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2011-2012: For two years beginning in 2011, the County was impacted once again by a
relatively short, but severe drought.

2016-2017: The most recent drought began in 2016 and ended mid 2017.
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Agricultural crop damage during periods of drought is difficult to estimate. Water supplies,
industries, power generation, agriculture, forests, wetlands, stream water quality,
navigation, and recreation for the State of Georgia have been severely impacted over time.
Because of the extremely unpredictable nature of drought (to include duration), reliably
calculating a recurrence interval is difficult. The Hazard Frequency Table in Appendix C
analyzes historical data from the past fifty years to provide a general idea of the frequency
of drought within the State.

The Palmer Drought Severity Index map shows current drought conditions nationwide and
is updated weekly. According to the map, the County’s current drought status, as of August
14, 2021, is “near normal”.

Drought Severity Index by Division
Weekly Value for Period Ending Aug 14, 2021
Long Term Palmer

_— f
L-’\‘ A { \'\«)

7 v
(e,

Z o L - f
. 4
i A \

B

| ! G
,/ ’\)
{

DROUGHT SEVERITY INDEX (PALMER)

DEPICTS PROLONGED (MONTHS, YEARS) ABNORMAL DRYNESS OR
WETNESS: RESPONDS SLOWLY; CHANGES LITTLE FROM WEEK TO 3 X
WEEK; AND REFLECTS LONG-TERM MOISTURE RUNOFF, \
RECHARGE, AND DEEP PERCOLATION AS WELL AS

EVAPOTRANSPIRATION.

USES... APPLICABLE IN MEASURING DISRUPTIVE EFFECTS OF
PROLONGED DRYNESS OR WETNESS ON WATER SENSITIVE
ECONOMIES, DESIGNING DISASTER AREAS OF DROUGHT

OR WETNESS: AND REFLECTING THE GENERAL LONG-TERM STATUS
OF WATER SUPPLIES IN AQUIFERS, RESERVOIRS AND STREAMS.

LIMITATIONS... IS NOT GENERALLY INDICATIVE OF SHORT-TERM
(FEW WEEKS) STATUS OF DROUGHT OR WETNESS SUCH AS
FREQUENTLY AFFECTS CROPS AND FIELD OPERATIONS

(THIS IS INDICATED BY THE CROP MOISTURE INDEX).
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Based on preliminary data

-4.0 or less (Extreme Drought) +2.0 to +2.9 (Unusual Moist Spell)
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-2.0 to -2.9 (Moderate Drought) [l +4.0 and above (Extremely Moist)
--1.9 to +1.9 (Near Normal) M Missing/Incomplete

130



The U.S. Seasonal Drought Outlook map, forecasts likely drought conditions through
November 30, 2021, which indicates that drought conditions are unlikely in Bartow County
within this time period.

U.S. Seasonal Drought Outlook Valid for August 19 - November 30, 2021
Drought Tendency During the Valid Period Released August 19
n

7 4

Depicts large-scale trends based
on subjectively derived probabilities
quided by short- and long-range
statistical and dynamical forecasts
Use caution for applications that

can be affected by short lived events.
"Ongoing” drought areas are

based on the U_S. Drought Monitor
areas (intensities of D1 to D4).

NOTE: The tan areas imply at least
a 1-category improverment in the:
Drought Monitor intensity levels by
the end of the period, although
drought will remain. The green
areas imply drought removal by the
end of the period (D0 or none).

. Drought persists

- Drought remains but improves

Author:
Adam Hartman
NOAA/NWS/NCEP/Climate Prediction Center

. Drought removal likely
<& Drought development likely

'?35® Da @ @

http:/igo.usa.gov/3eZ73

The U.S. Drought Monitor indicates that as of August 19, 2021, Bartow County is not
experiencing drought conditions at this time.

Map released: Thurs. August 19,

2021
Data valid: August 17, 2021 at 8 a.m. EDT

Intensity

None

DO (Abnormally Dry)

D1 (Moderate Drought)

D2 (Severe Drought)
- D3 (Extreme Drought)
- D4 (Exceptional Drought)

- No Data

Authors
United States and Puerto Rico Author(s):
Curtis Riganti, National Drought Mitigation Center

Pacific Islands and Virgin Islands Author(s):
Brad Rippey, U.S. Department of Agriculture

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text
ry for forecast
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According to the National Integrated Drought Information System, Bartow County is
experiencing no drought conditions as of September 10, 2021. See map below.

Current Conditions for Bartow County

U.S. DrouEM Monitor Temperature (30-Day Departure from Normal)

View More National Drought Maps

Precipitation (30-Day % of Normal)

The U.S. Drought Monitor (USDM) is updated each Thursday to show the
location and intensity of drought across the country using a five-category
system, from Abnormally Dry (DO) conditions to Exceptional Drought (D4).
The USDM is a joint effort of the National Drought Mitigation Center, USDA,
and NOAA. Learn more,
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« Fire risk is elevated
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D1- Moderate Drought
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D2 - Severe Drought
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cattle early; planting is delayed; soil is hard; conditions  of Bartow
are dustier than usual County

« Small streams dry up; rivers are very low (D2-D4)

« Tree mortality begins

D3 - Extreme Drought

« Majority of hay/grazing is lost; agriculture suffers 0.00%
economic losses of Bartow

* Outdoor burn bans are implemented County

* Rivers and livestock ponds are dry; wells are drying up; (D3-D4)
mandatory water conservation is implemente:

D4 - Exceptional Drought
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« Fire risk is high; fire activity increases County
* Tree mortality is high; army worm outbreaks occur (D4)
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C. Assets Exposed to Hazard — All public and private property including critical facilities
are susceptible to drought since this hazard is not spatially defined. The danger of drought
is compounded due to the fact that drought conditions create a heightened risk for wildfire.
The GEMA map below identifies critical facilities located within the hazard area, which in
the case of drought includes all areas within the County and Cities.

ragon

& “ 11
L B
4 oty B g e AT e L L I M T | i i &
. a ||; 3 7
\ n
; T ] 140
‘ch‘svﬂle\\., 2 P |
a ¥ - |
¥ Gy (;’ |
™S 7 |
% ol

’ ‘%R Bg ™ an . | Ra
L L} e ‘Rydal |
™ = = |
| &
™ {
d - \”‘_\,
s = @ g
ol S ql’l (3}
@ *,, \ .
& -\ ™ \4 sl 'Wh‘ te
o 3 By W
v L ‘\P g?
» b 3
3= B \‘\\_ » m
z z g
ot -l‘u \\\:‘ 7 4 ’
{20 - “\\\
GA=203 = = . )
Wington s [ =
| \\
A1 u 3 1) ) e
o 207411 '.A;;_\_:__:_,:_«‘ s o4 === iighway PONe. [ 2
e N 7 g ) s
- \'U&;’ [ /
Tl g = L]
fl_{..;: ) | - :
L) ]
a o" {nn |
2 ‘\IZQ\ |
I -:4.31:
Carte-rsvilg._‘.,i i\
(] !, % 0
e‘”" 3 "{‘,\
Euharlee . . Y-SE= n_k
L :Ll!\arian,.gds,.|‘, 4 - ) “Iﬁ
; = ' }ﬁ’
a " Ehersorh‘ : ,
i R \ é w
| B Ofd AVad —;\/. ) Q 1’; ] ' \
] 4 iaman b | \ y
u n n "1 N, T +°
- \ \ |\ o
|113 = a .ll o
> L) | 9
= L - (I =, |
daylorsville s ol — RN gl -
¥ 1 - Fi-— R
Acworth
o a1

133



D. Estimate of Potential Losses — No damage to facilities is anticipated as a result of
drought conditions, aside from the threat of wildfire. Crop damage cannot be accurately
quantified due to several unknown variables: duration of the drought, temperatures during
the drought, severity of the drought, rainfall requirements for specific crops and livestock,
and the different growing seasons. There may also be financial losses related to water
system shortages. For loss estimate information, please refer to Appendix A, the Critical
Facilities Database, and Appendix D, Worksheet 3a, for each jurisdiction.

E. Multi-Jurisdictional Concerns — Agricultural losses associated with drought are more
likely to occur in the rural, less concentrated areas of the County. Although the Cities of
Adairsville, Cartersville, Emerson, Euharlee, Kingston, Taylorsville, and White may be
slightly less likely to experience agricultural-related drought losses than the County, they
can be financially impacted by water resource-related drought losses.

F. Hazard Summary — Unlike other hazard events, drought causes damage slowly. A
sustained drought can cause severe economic stress to the agricultural interests of the
County and even the entire State or Region. The potential negative effects of sustained
drought are numerous. In addition to an increased threat of wildfires, drought can affect
water supplies, stream-water quality, water recreation facilities, hydropower generation, as
well as agricultural and forest resources. The HMPC realized the limitations associated
with mitigation actions for drought, but did identify some basic mitigation measures in
Chapter 5.
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2.7 Earthquakes

A. Hazard Identification — One of the most frightening and destructive natural hazards is
a severe earthquake. An earthquake is a sudden movement of the Earth, caused by the
abrupt release of strain that has accumulated over a long time. The forces of plate tectonics
shape the Earth as the huge plates that form the Earth's surface slowly move over, under,
and past each other. Sometimes the movement is gradual. At other times, the plates are
locked together, unable to release the accumulating energy. When the accumulated energy
grows strong enough, the plates break free. If the earthquake occurs in a populated area, it
may cause many deaths, injuries and extensive property damage.

ANATOMY DF AN EARTHODAKE

AN EARTHQUAKE IS THE SHAKING OF THE GROUND CAUSED BY SUDDEN MOTIONS
ALONG FAULTS, OR FRACTURES IN THE EARTH'S CRUST

FAULT | / Y
A FRACTURE IN THE ROCKS THAT \ \ BLATES

MAKE UP THE EARTH'S CRUST MASSIVE ROCKS THAT MAKELP
THE OUTER LAYER OF THE
EARTH'S SURFACE, AND WHOSE

ERIGENTER MOVEMENT ALONG FAULTS

THE POINT AT THE TRIGGERS EARTHOUAKES

SURFACE OF THE EARTH

DIRECTLY ABOVE THE FOCUS BEISMIC WAVES
WAVES THAT TRANSMIT

FOCUS (HYPOGENTER THE ENERGY RELEASED

THE an(r WITHIN THE EAgTH BY AN EARTHOUAKE

WHERE AN EARTHQUAKE RUPTURE STARTS
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The goal of earthquake prediction is to give warning of potentially damaging earthquakes
early enough to allow appropriate response to the disaster, enabling people to minimize
loss of life and property. The U.S. Geological Survey conducts and supports research on
the likelihood of future earthquakes. This research includes field, laboratory, and
theoretical investigations of earthquake mechanisms and fault zones. A primary goal of
earthquake research is to increase the reliability of earthquake probability estimates.
Ultimately, scientists would like to be able to specify a high probability for a specific
earthquake on a particular fault within a particular year. Scientists estimate earthquake
probabilities in two ways: by studying the history of large earthquakes in a specific area
and the rate at which strain accumulates in the rock.

Scientists study the past frequency of large earthquakes in order to determine the future
likelihood of similar large shocks. For example, if aregion has experienced four magnitude
7 or larger earthquakes during 200 years of recorded history, and if these shocks occurred
randomly in time, then scientists would assign a 50 percent probability (that is, just as likely
to happen as not to happen) to the occurrence of another magnitude 7 or larger quake in
the region during the next 50 years. But in many places, the assumption of random
occurrence with time may not be true, because when strain is released along one part of the
fault system, it may actually increase on another part.

through the planet (right). Analyzing the

A‘( E waves'’ strength and arrival times at seismic P-wave
A stations around the world allows scientists to look shadow zone

f Earthquakes send seismic waves coursing

inside our otherwise inaccessible interior. Two types of
waves are key to seismic studies: P-waves and S-waves.
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compress the layers of rock or travel half as fast as P-waves,
liquid they pass through and are  shearing rocks apart. S-waves stop
the first to reach seismic stations. when they hit a liquid boundary.

Unlike S-waves, P-waves can travel through liquid, but = 5 shadow zone
the change in density deflects them, creating “shadow

zones” with no P-waves. The absence of S-waves

at Earth’s center and the presence of P-wave shadow

zones led scientists to believe Earth’s inner core was

liquid. In 1936, seismologist Inge Lehmann reported

P-waves in a P-wave shadow zone. (Her findings

are redrawn at right.) She recognized the unexpected Lehmann’s errant P-wave
deflection pattern as a hint of a solid inner core. shown at leftin yellow.

P-waves—»
S-waves—»

Another way to estimate the likelihood of future earthquakes is to study how fast strain
accumulates. When plate movements build the strain in rocks to a critical level, like pulling
a rubber band too tight, the rocks will suddenly break and slip to a new position. Scientists
measure how much strain accumulates along a fault segment each year, how much time
has passed since the last earthquake along the segment, and how much strain was released
in the last earthquake. This information is then used to calculate the time required for the
accumulating strain to build to the levels that result in an earthquake. This simple model
is complicated by the fact that such detailed information about faults is rare. In the United
States, only the San Andreas Fault system has adequate records for using this prediction
method.
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Magnitude and intensity measure different characteristics of earthquakes.

Magnitude

measures the energy released at the source of the earthquake and is determined from
measurements on seismographs. Intensity measures the strength of shaking produced by
the earthquake at a certain location and is determined from effects on people, human
structures, and the natural environment. The following table compares the Richter Scale
and the Modified Mercalli Intensity Scale, and describes intensities that are typically
observed at locations near the epicenter of earthquakes of different magnitudes.

Richter Magnitude Scale (M)

Modified Mercalli Intensity
Scale (MMI)

Magnitude/Intensity felt near an earthquake
epicenter

1.0-1.9

I

An M=1 is roughly equivalent to a quarry blast and
can be generated by non-earthquake related events
(such as a rock fall). Earthquakes of this intensity are
generally not felt.

2.0-2.9

Felt by only a few people at rest, especially on the
upper floors of buildings.

3.0-3.9

Felt noticeably by pcople indoors or on upper floors
of buildings, but may not be recognized as an
earthquake (similar to shaking by a passing truck,
typically very short in duration).

4.0-4.9

V-V

Felt noticeably by people both indoors and outdoors.
Will wake some sleeping people. Walls will make
cracking noises, and dishes, doors, and windows will
rattle or move. Motor vehicles will rock noticeably.
MMI=5 will cause unstable objects to fall or
overturn; pendulum clocks may stop.

VI-VII

An M=5 carthquake is roughly equivalent to the
force of a 10 kiloton nuclear blast (like Hiroshima).
Earthquakes of this magnitude are felt by practically
everyone. Damage is negligible in well-constructed
buildings. Plaster may crack and fall; some chimneys
may be broken.

Damage negligible in well-designed buildings. Slight
to great damage to buildings and infrastructure of
Gl
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The following USGS map provides a historical view of earthquakes in the Eastern United
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B. Hazard Profile — Today, earthquakes are much more common and severe on the West
Coast than they are on the East Coast. Significant earthquakes in Georgia are uncommon,
which often leads to complacency over these potentially devastating events. Earthquakes
that occur in the eastern U.S. are quite efficient at transmitting seismic energy over large
distances. So the destruction and damage of these earthquake may be more significant than
their magnitude would indicate.

Any portion of Georgia can feel the effects of an earthquake from time to time. The
northern half of Georgia is the most seismically active, particularly in the most
northwestern counties. Seismic activity in northwest Georgia is frequent by the standards
of the State, but damage from this activity is usually minor or moderate at worst. The area
usually experiences one magnitude 4.0 earthquake about every 5 to 10 years. This typically
involves a startling vibration what may rock objects off shelves or crack some plaster, but
does not involve devastating destruction.

The greatest earthquake threat to the State of Georgia is most likely a repeat of a major
earthquake outside of its borders. Both the great Charleston earthquake of 1886 and the
New Madrid earthquakes of 1811-1812 caused the greatest damage within Georgia of any
other known earthquakes on record. Damages included toppled chimneys, broken
windows, cracked plaster, and other similar damage. Due to population growth, a similar
earthquake today would have the potential to be much more devastating. On average, these
major earthquakes have the potential to occur about once every 100 years in the eastern
U.S.
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Using the earthquakes recorded in and around Georgia since 1962 the long-term estimated
return period of larger earthquakes can be estimated. A magnitude 6 is expected about
every 100 years and a magnitude 7 about every 1000 years. See graph above.
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Significant and/or recent earthquakes that impacted Georgia

1811-1812: The first earthquakes recorded as being felt in Georgia were the great New
Madrid earthquakes of 1811-1812 (also known as the Mississippi River Valley
earthquakes) centered in northeast Arkansas and New Madrid, Missouri. There were
hundreds of earthquakes during the two month period between December 16, 1811 and
February 7, 1812. On the basis of the large area of damage (600,000 square kilometers),
the widespread area of perceptibility (5,000,000 square kilometers), and the complex
physiographic changes that occurred, this series of earthquakes rank as some of the largest
in the United States since its settlement by Europeans. The area of strong shaking
associated with these shocks is two to three times larger than that of the 1964 Alaska
earthquake and 10 times larger than that of the 1906 San Francisco earthquake. The first
three major earthquakes occurred in northeast Arkansas on December 16, 1811 (three
shocks - Mfa 7.2/MSn 8.5; Mfa 7.0/MSn 8.0; and MSn 8.0). There were six aftershocks
on December 16" and 17" alone in the range of M5.5 to M6.3 (Note: aftershocks actually
are earthquakes). The fourth earthquake occurred in Missouri on January 23, 1812 (Mfa
7.1/MSn 8.4). The fifth earthquake occurred in New Madrid, Missouri on February 7, 1812
(Mfa 7.4/ MSn 8.8). This is the earthquake that created Reelfoot Lake, located in northwest
Tennessee. It was reported to have been formed as the Mississippi River flowed backward
for 10-24 hours to fill the lake. As a result of this earthquake, the original town of New
Madrid now lies under the Mississippi River.

140



This accounted for a total of five earthquakes of magnitude MSn 8.0 or higher occurring
in a period of 54 days. The first earthquake caused only slight damage to man-made
structures, mainly because the region was so sparsely populated. However, as the
earthquakes continued, they began to open deep cracks in the ground, created landslides
on the steeper bluffs and hillsides, large areas of land were uplifted, and sizable sink areas
were created. These five main earthquakes, and several aftershocks, were felt over almost
all of the eastern United States including the State of Georgia. In Georgia this series of
earthquakes was strong enough to have shaken bricks from chimneys and other minor
damage.

August 31, 1886: The great Charleston, South Carolina, earthquake of 1886 killed
approximately 60 people. The magnitude 7.3 earthquake is the most damaging earthquake
on record to occur in the southeastern U.S. and one of the largest historic shocks in the
eastern U.S. It damaged or destroyed many buildings in the old city of Charleston.
Property damage was estimated at $5-$6 million. Structural damage was reported several

~ e,

hundred kilometers from Charleston including in the State of Georgia. On August 31,
1886 at 9:25 pm, preceded by a low rumble, the shock waves reached Savannah. People
had difficulty remaining standing. One woman died of fright as the shaking cracked walls,
felled chimneys, and broke windows. Panic at a revival service left two injured and two
more were injured in leaping from upper story windows. Several more were injured by
falling bricks. Ten buildings in Savannah were damaged beyond repair and at least 240
chimneys damaged. People spent the night outside. At Tybee Island light station the 134
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foot lighthouse was cracked near the middle where the walls were six feet thick, and the
one-ton lens moved an inch and a half to the northeast. In Augusta, the shaking was the
most severe (VIII on the Modified Mercalli scale) in the State. An estimated 1,000
chimneys and many buildings were damaged. The business and social life was paralyzed
for two days. Brunswick and Darien were affected as well.

June 17, 1872: An earthquake on June 17, 1872 in Milledgeville, GA and had an intensity
of at least V on the Modified Mercalli scale, the lowest intensity in which some damage
may occur. It was reported as a sharp shock, jarring brick buildings and rattling windows.

November 1, 1875: On November 1, 1875, at 9:55 in the evening, an intensity VI
earthquake occurred near the South Carolina border. It was felt from Spartanburg and
Columbia, South Carolina, to Atlanta and Macon, Georgia, from Gainesville to Augusta,
and generally over an area of 25,000 square miles.

October 18, 1902: A more local event occurred on October 18, 1902, with a sharp shock
felt along the east face of Rocky Face Mountain, just west of Dalton, GA with intensity VI
and at LaFayette, GA with intensity V. The earthquake was felt over an area of about 1500
square miles including Chattanooga, Tennessee.

January 23, 1903: The Savannah, GA area was shaken with an intensity VI earthquake on
January 23, 1903. Centering near Tybee Island, it was felt over an area of 10,000 square
miles including Savannah (intensity V1), Augusta (intensity I11), Charleston (intensity IV-
V), and Columbia (intensity I11-1V). Houses were strongly shaken.

June 20, 1912: Another shock was felt on June 20, 1912, at Savannah with intensity V.

March 5, 1914: According to USGS, Georgia experienced another earthquake on March
5, 1914. Magnitude 4.5.

March 5, 1916: On March 5, 1916, an earthquake centered 30 miles southeast of Atlanta
was felt over an area of 50,000 square miles, as far as Cherokee County, North Carolina,
by several people in Raleigh, and in parts of Alabama and Tennessee.

March 12, 1964: An earthquake of intensity V or over occurred on March 12, 1964,

centered near Haddock, GA less than 20 miles northeast of Macon. Intensity V was
recorded at Haddock while shaking was felt in four counties over a 400-square-mile area.
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April 29, 2003: On April 29, 2003 just before 5:00 a.m. a moderate earthquake, rated 4.9
on the Richter Scale, shook most of the northwest corner of Georgia, south to Atlanta. The
epicenter was located in Menlo, GA, about 37 miles south of Chattanooga. See map to
right.
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August 23, 2011: On August 23, 2011 at 1:51pm, a 5.8 magnitude earthquake originated
near Louisa and Mineral, Virginia. It struck Washington DC (about 100 miles away from
epicenter) causing moderate shaking and potentially significant damage. The earthquake
was recorded all along the Appalachians, from Georgia to New England. The earthquake
was felt so widely because it was a shallow earthquake, and geologic conditions in the
eastern U.S. allow the effects of earthquakes to propagate and spread much more efficiently
than in the western United States. Only mild movement was felt in Bartow County.
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December 21, 2018: On November 23, 2018 at 9:59am, a 2.7 magnitude earthquake
originated 8km northwest of Adairsville, GA. See the map below.
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In researching earthquake history for this Plan, two problems have greatly limited the
ability to develop concise technical data regarding the number of and magnitude of
earthquakes that would have impacted Bartow County. The first is that beyond the past
couple of decades, record keeping for minor earthquakes in this area was quite limited.
The second is the difficulty in determining which earthquakes should be counted.
Earthquakes from many states away that are “felt” but cause no damage sometimes merit
mention, but are not truly a hazard event for the County. Likewise, very minor earthquakes
nearby that are inconsequential and cause very little or no damage are also not truly
considered hazard events by the County. For the purposes of this plan many of these types
of unimpactful earthquakes might be compared to snow flurries (vs. winter storm) or minor
thunderstorm (vs. severe thunderstorm). Sure, they demonstrate that the potential for a true
hazard exists, but the events themselves are not hazards. In summary, the HMPC has
concluded that, while many minor or distant earthquakes may be felt in the County, the
true earthquake threat is probably more straightforward. It is likely the major earthquake
that occurs once every hundred plus years. With that in mind, the examples of earthquakes
shown on previous pages do not represent an all-inclusive list. They simply represent some
of the more historic and/or recent earthquakes that had an impact, however minor, on
Bartow County.
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Seismic activity for the State of Georgia is shown on the following USGS map for the
period 1900 to present.
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Based on U.S. Geological Survey estimations using the earthquake frequency method
described in the section above, the probability of an earthquake of a magnitude over 5.0
within Bartow County over the next 25 years is between 2% and 5% (see map below). As
discussed above, such predictions are based on limited information, and cannot necessarily
be relied upon for their precision. However, they do help demonstrate that the threat of
earthquakes cannot be overlooked especially in the northwestern portions of Georgia.
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http://eqint.cr.usgs.gov/eq/html/eqprob.html

The 2014 U.S. Geological Survey (USGS) National Seismic Hazard Maps, including the
one on the following page, display earthquake ground motions for various probability
levels across the United States and are applied in seismic provisions of building codes,
insurance rate structures, risk assessments, and other public policy. The updated maps
represent an assessment of the best available science in earthquake hazards and incorporate
new findings on earthquake ground shaking, faults, seismicity, and geodesy. The USGS
National Seismic Hazard Mapping Project developed these maps by incorporating
information on potential earthquakes and associated ground shaking obtained from
interaction in science and engineering workshops involving hundreds of participants,
review by several science organizations and State surveys, and advice from expert panels
and a Steering Committee. The new probabilistic hazard maps represent an update of the
seismic hazard maps; previous versions were developed by Petersen and others (2008) and
Frankel and others (2002), using the methodology developed Frankel and others (1996).
Algermissen and Perkins (1976) published the first probabilistic seismic hazard map of the
United States which was updated in Algermissen and others (1990).
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C. Assets Exposed to Hazard - All structures and facilities within Bartow County are
susceptible to earthquake damage since they can occur in any portion of the County or City.
The likelihood of an earthquake in Bartow County and the Cities of Adairsville,
Cartersville, Emerson, Euharlee, Kingston, Taylorsville, and White ranges from moderate
to high.

The seismic hazard layer used in the map that follows is based on the USGS Probabilistic
Seismic Hazard Map, showing the percentage of gravity that the area has a 2 percent
probability of exceedance in 50 years. The score classification reflects that used by the
IRC Seismic Design Categories. The horizontal positional accuracy is unknown for this
layer. All areas within the County, and all areas within the Cities of Adairsville,
Cartersville, Emerson, Euharlee, Kingston, Taylorsville, and White are located within
Seismic Threat Category 3, “moderate to high threat.”

Critical_Facilities_Status_Release

Complete Facilities

Incomplete Facilities

Hazard - GEMA.seismic
1
2
a Y 3
- 4

<all other values>

& Holly Spring

Seismic Threat Category | Original Value Description
1 A 0-17% gravity (lowest threat)
2 B 17-33% gravity (low to moderate threat)
3 C 33-50% gravity (moderate to high threat)
4 D1 50-83% gravity (highest threat)
* Not applicable | All other values
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Georgia has a few large faults. The Blue Ridge fault extends from Alabama through
Georgia and into Tennessee. This fault runs directly through Bartow County. The Brevard
Fault extends from Alabama through Georgia and into South Carolina. This fault is located
just south of Bartow County.
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D. Estimate of Potential Losses — For loss estimate information, please refer to Appendix
A, the Critical Facilities Database, and Appendix D, Worksheet 3a, for each jurisdiction.

E. Multi-Jurisdictional Concerns — All of Bartow County has the potential to be affected
by earthquakes. The threat appears to be moderate and fairly uniform throughout the
County and Cities. Any steps taken to mitigate the effects of earthquake will be undertaken
on a countywide basis and include the Cities of Adairsville, Cartersville, Emerson,
Euharlee, Kingston, Taylorsville, and White.

F. Hazard Summary — Scientific understanding of earthquakes is of vital importance to
the Nation. As the population increases, expanding urban development and construction
works encroach upon areas susceptible to earthquakes. With a greater understanding of
the causes and effects of earthquakes, we may be able to reduce damage and loss of life
from this destructive phenomenon. The HMPC was limited in its ability to develop
mitigation measures associated with earthquakes, but did provide some guidance in
Chapter 5.
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2.8  Sinkholes

A. Hazard ldentification — Sinkholes are common where the rock below the land surface
is limestone, carbonate rock, salt beds, or rocks that can naturally be dissolved by
groundwater circulating through them. As the rock dissolves, spaces and caverns develop
underground. Sinkholes are dramatic because the land usually stays intact for a while until
the underground spaces just get too big. If there is not enough support for the land above
the spaces then a sudden collapse of the land surface can occur. These collapses can be
small or they can be huge and can occur where a house or road is on top. The most damage
from sinkholes tends to occur in Florida, Texas, Alabama, Missouri, Kentucky, Tennessee,
and Pennsylvania, though they are obviously not limited to these states.
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The natural geologic processes that can cause sinkholes to form range from chemical
weathering (the dissolution of carbonate rocks), or a process called suffosion. Suffosion is
a process that occurs when a karst-type material (such as limestone) has cracks and fissures
(known as joins) in it, which are highly susceptible to water. Heavy rainfall and surface
water penetration, underground water flow and agricultural practises such as irrigation and
the application of high nitrogen fertilisers (which further acidifies groundwater) acts to

erode/dissolve the material until a cavity is formed and the ground above becomes unstable
and collapses.

HOW DO SINKHOLES FORM?

[} Rainfall percolating, or seeping,
through the soil absorbs carbon
dioxide and reacts with decaying
vegetation, creating a slightly
acidic water.

That water moves
through spaces
and cracks
underground,
slowly dissolving
limestone and
creating a network
of cavities and
voids.
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Sinkholes occur in Georgia principally in areas located over karst formations.

United States Karst Distribution Map
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B. Hazard Profile — Sinkholes have increasingly become a threat to Bartow County and
the City of Cartersville. Therefore, the HMPC decided this hazard should be added to the
Plan during this most recent update. Although very little data is available relating to
frequency and probability of sinkhole incidents within the County, the most significant
sinkhole known occurred in 2015 in the City of Cartersville as described below.

The Cartersville Fire Department responded to the Gas Department on Cook Street on the
afternoon of July 30, 2015 in response to a sinkhole and possible related gas leak. The
sinkhole opened up under a trailer. No one was injured. The sinkhole was about 25 feet
by 30 feet and about 25 to 27 feet deep when the Bartow County Fire Department arrived.
The scene was secured, all utilities in the area were disconnected, Cartersville Electric
rerouted power and Cartersville Natural Gas was able to shut down. There were no leaks
or exposure. Everyone present worked on the scene until the following morning. The
sinkhole had to be opened up to two or three times larger its original size in order to
stabilize it. Air quality was monitored. The main concern was that a number of fuel tanks
were located close to the sinkhole. Geo-engineers, Bartow County Public Works,
Cartersville Gas, and Cartersville Water worked with the Fire Department on the situation.

154



C. Assets Exposed to Hazard — In evaluating assets that are susceptible to sinkholes, the
HMPC determined that any public and private property located in Bartow County can be

affected.
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D. Estimate of Potential Losses — Sinkhole damage estimates are difficult to estimate due
to their unpredictable nature and the fact that they can be catastrophic. For available loss
estimate information, please refer to the Critical Facilities Database (Appendix A).

E. Multi-Jurisdictional Concerns — Any mitigation steps taken related to sinkholes will
be pursued on a countywide basis and include the Cities of Adairsville, Cartersville,
Emerson, Euharlee, Kingston, Taylorsville, and White.



F. Hazard Summary — Though not very common, sinkholes can be devastating and do
pose a serious threat to Bartow County in terms of property damage, injuries and loss of
life. Specific mitigation actions related to these weather events are identified in Chapter

5.
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Chapter 3
Local Technological/Biological Hazard, Risk and VVulnerability

(HRV) Summary

The Bartow County Hazard Mitigation Planning Committee (HMPC) has also included
information relating to technological/biological hazards into this plan. The term,
“technological hazard” refers to incidents resulting from human activities such as the
manufacture, transportation, storage, and use of hazardous materials, or perhaps the failure
of a manmade structure. The term, “biological hazard”, also known as a biohazard, is an
organism or a by-product from an organism that is harmful or potentially harmful to other
living things, primarily human beings. Common types of biological hazards include
bacteria, viruses, medical waste and toxins that were produced by organisms. This would
include pandemics.

Unfortunately, the information relating to technological/biological hazards is much more
limited, due largely to the very limited historical data available. This causes a greater level
of uncertainty with regard to mitigation measures. However, enough information has been
gathered to provide a basic look at technological/biological hazards within Bartow County.

The Bartow County Hazard Mitigation Planning Committee (HMPC) identified
technological/biological hazards that the County is vulnerable to based upon available data
including scientific evidence, known past events, and future probability estimates. As a
result of this planning process, which included an analysis of the risks associated with
probable frequency and impact of each hazard, the HMPC determined that each of the
technological/biological hazards included in this chapter pose a threat significant enough
to address within this Plan. An explanation and results of the vulnerability assessment are
found in Tables 3-1 and 3-2.

Table 3.1 — Hazards Terminology Differences

Hazards Identified in Equivalent/Associated
Georgia Hazard Hazards identified in the Difference
Mitigation Strategy current Bartow County
Plan (2019-2024) Plan

Hazards Identified in
Georgia Hazard
Mitigation Strategy Plan
(2019-2024)

Equivalent/Associated
Hazards identified in the Difference
current Bartow County Plan
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Table 3.2 — Vulnerability Assessment - Technological Hazards

(see Keys A, B, C below)

Hazard Bartow | Adairsville | Cartersville | Emerson | Euharlee | Kingston | Taylorsville | White
County
Hazardous Materials
) H H H H H H H H
Release - Severity
Hazardous Materials
H H H H M H M M
Release — Frequency
Hazardous Materials
. H M H H M M M M
Release - Probability
Dam Failure — Severity H M H H L L H L
Dam Failure — Frequency L L L L L L L
Dam Failure —
. L L L L L L L L
Probability
Pandemic — Severity H H H H H H H H
Pandemic — Frequency L L L L L L L
Pandemic — Probability L L L L L L L
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Key A for Table 3.2 — Vulnerability Assessment Severity Definitions

Code

Definitions

Low Severity

Average hazard event would typically result in relatively low damage. For
example, a hazard that significantly affects less than 5% of the jurisdiction
typically with no serious injuries. All data is compiled from the most recent
vulnerability assessment survey responses.

Medium Severity

Average hazard event would typically result in moderate damage. For example,
a hazard that significantly affects up to 15% of the jurisdiction or results in
multiple injuries. All data is compiled from the most recent vulnerability
assessment survey responses.

High Severity

Average hazard event would typically result in significant damage. For example,
a hazard that significantly affects 25% of the jurisdiction or results in multiple
injuries and/or deaths. All data is compiled from the most recent vulnerability
assessment survey responses.
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Key B for Table 3.2 — Vulnerability Assessment Frequency Definitions

Code Definitions

Low Frequency

L The hazard has not occurred or has rarely occurred within the past five years. All
data is compiled from the most recent vulnerability assessment survey responses
and hazards history data.
Medium Frequency

M The hazard has occurred one or more times within the past five years. All data is
compiled from the most recent vulnerability assessment survey responses and
hazards history data.
High Frequency

H The hazard has occurred multiple times within the past five years, and at least

once within the past year. All data is compiled from the most recent vulnerability
assessment survey responses and hazards history data.
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Key C for Table 3.2 — Vulnerability Assessment Probability Definitions

Code Definitions

Low Probability

L The probability for the hazard to occur at least one time within the next five years
Is estimated to be between 1% and 30%. All data is compiled from the most
recent vulnerability assessment survey responses.
Medium Probability

M The probability for the hazard to occur at least one time within the next five years
Is estimated to be between 31% and 70%. All data is compiled from the most
recent vulnerability assessment survey responses.
High Probability

H The probability for the hazard to occur at least one time within the next five years

is estimated to be between 71% and 100%. All data is compiled from the most
recent vulnerability assessment survey responses.
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3.1 Hazardous Materials Release
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A. Hazard ldentification — Hazardous materials (hazmat) refers to any material that,
because of its quantity, concentration, or physical or chemical characteristics, may pose a
real hazard to human health or the environment if it is released. Hazmat includes
flammable and combustible materials, toxic materials, corrosive materials, oxidizers,
aerosols, and compressed gases. Specific examples of hazmat are gasoline, bulk fuels,
propane, propellants, mercury, asbestos, ammunition, medical waste, sewage, and
chemical, biological, radiological, nuclear, and explosive (CBRNE) threat agents. Specific
federal and state guidelines exist on transport and shipping hazardous materials. Research
institutes, industrial plants, individual households, and government agencies all generate
chemical waste. Approximately one percent is classified as hazardous.

A hazmat spill or release occurs when hazardous material or waste gets into the
environment in an uncontrolled fashion. Many manufacturing processes use hazardous
materials or generate hazardous waste, but a hazardous spill doesn't always come from a
chemical plant or a factory. Any substance in the wrong place at the wrong time in too
large an amount can cause harm to the environment. The response to a spill depends on
the situation. When the emergency response team is notified of a spill, it must quickly
decide what sort of danger is likely. Members of the team collect appropriate clothing and
equipment and travel to the scene. There they try to contain the spill, sometimes testing a
sample to identify it. If necessary, they decontaminate themselves before leaving the area.
Once material has been identified, other personnel arrive to remove it.
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When transporting hazardous materials, hazmat placards provide details about the kind of
cargo a truck is carrying. The United States Department of Transportation (DOT) requires
carriers to display these signs when moving hazardous goods because they inform
emergency responders of what substances are involved in case of an accident. More than
two dozen truck placards are used to represent dangerous goods, and you can determine
what a truck is carrying by the specific details on the sign.

A hazmat placard has six main parts (though not every sign includes all six):

Hazard class number
UN/NA number
Compatibility letters
Color

Words

Graphics

See hazmat placard chart below. Source: ArcBest.

Types of HAZMAT Placards

Class 4
Class 1 Class 2 Class 3 Flammable Solid,
Explosives Gases Flammable Liquid and Spontaneously Combustible,

Combustible Liquid and Dangerous When Wet

3
Class 9
g Class § Class 6 Miscellaneous, Dangerous
Oxidizer and Organic Poison (Toxic) and and Limited
Peroxide Poison Inhalation Hazard Class 7 Class 8 Marking Quantit
A\ Radioactive Corrosive il B begeibn 4

Al
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Hazard class numbers

Numbers 1-9 represent the different hazardous classes and their divisions (class numbers
are located at the bottom of the sign and division numbers are in the middle):

Class 1 — Explosives

1.1: Products with the potential to create a mass explosion

1.2: Products with the potential to create a projectile hazard

1.3: Products with the potential to create a fire or minor blast

1.4: Products with no significant risk of creating a blast

1.5: Products considered very insensitive that are used as blasting agents

1.6: Products considered extremely insensitive with no risk to create a mass explosion

Class 2 — Gases

2.1: Flammable gases
2.2: Nonflammable gases
2.3: Toxic gases

Class 3 — Flammable and combustible liquids

Class 4 — Flammable materials
4.1: Flammable solids

4.2: Spontaneously combustible
4.3: Dangerous when wet

Class 5 — Oxidizer and organic peroxide
5.1: Oxidizing substances
5.2: Organic peroxides

Class 6 — Poisons
6.1: Toxic substances
6.2: Infectious substances

Class 7 — Radioactive
Class 8 — Corrosive
Class 9 — Miscellaneous

United Nations/North American numbers

Four-digit numbers ranging from 0004-3534 are called United Nations (UN) numbers.
They help identify hazardous international cargo traveling in the United States. Goods that
aren’t classified or regulated by the United Nations receive North American (NA) numbers.
These four-digit numbers range from 8000-9279 and are assigned by the DOT. All UN
and NA placards come with an identifier that helps shippers determine the cargo’s class,
division and compatibility group.
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Compatibility letters

On some placards, you may see the letters A-S. These compatibility letters help shippers
and carriers know which explosives can be loaded together onto a trailer.

Colors, words and graphics

One of the easiest ways to identify hazmat placards, other than the class numbers, is by the
color (along with the words and graphics on each sign):

Orange

Orange represents explosive materials which can include products like
dynamite, fireworks and ammunition. These signs typically have the
words explosives or blasting agents on them and a graphic indicating
something blowing up. They’ll also have the number 1 to indicate the
class.

U
?%@

EXPLOSIVES
1.1A
1

Red

Red is for flammable goods like gasoline, rubbing alcohol, paint and &
acetone, which can fall into Classes 2 or 3. These placards feature a FLAMMABLE
flame image and usually have the words flammable, gasoline,
combustible or fuel oil.

Green

If the truck has a green sign, it’s transporting nonflammable substances
like compressed and liquefied gases. You’ll see the word nonflammable
gas, an image of a gas canister and the number 2.

Yellow

Yellow indicates oxidizers — substances, that when mixed with

oxygen, are likely to combust (Classes 2 or 5). Common oxidizers é
include ammonium nitrate, potassium nitrate, halogens and nitric acid. OXIDIZER
These signs have oxygen written on them and a graphic of an “O” with

flames. 5.1
White

White indicates poisonous and biohazardous substances like dyes, acids,
aerosols and medical waste. For toxic materials, the sign will be labeled
poison, PG Il (PG = packing group) or inhalation hazard with a skull-
and-crossbones image. For biohazards, the placard will say infectious
substance and have a biohazard symbol (three circles overlapping one
center circle). These types of materials can fall into Classes 2 or 6.
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Blue

Blue represents goods that are dangerous when wet — meaning when
these materials meet water, they can become flammable. Examples
include sodium, calcium and potassium. You’ll see dangerous when
wet, an image of a flame and the number 4 on these placards.

Red and white

If you see a sign that’s half red and half white with spontaneously :
combustible written on it, a flame graphic and the number 4, that means SPONTANEOUSLY
there are substances present that may ignite when exposed to air. This
can include things like aluminum and lithium alkyls or white
phosphorous.

Red and white stripes

Signs that have red and white vertical stripes with the number 4
represent flammable solids such as matches and magnesium. These
placards are labeled flammable solid and have a fire graphic.

Red and yellow

Red and yellow indicate organic peroxides which have the potential to
ignite or explode (these fall under the division 5.2). Common examples
are methyl ethyl ketone peroxide and benzoyl peroxide. These signs
say organic peroxide and will either have the graphic of “O” with
flames or just a normal fire graphic.

PEROXIDE/
5\2

Yellow and white

Yellow and white represent radioactive substances that are often found
in medical equipment. You’ll see the word radioactive, the radiation
symbol of three blades surrounding a small circle, and the number 7.

White and black

Half white and half black signifies corrosive materials that can irritate
and harm the skin. Examples include batteries, hydrochloric acid,
sulfuric acid and sodium hydroxide. These signs say corrosive, show
substances spilling onto hands, and have the number 8.

White with black stripes

A white sign with black vertical stripes at the top and the number 9 at the
bottom signals miscellaneous dangerous goods. This includes
environmentally hazardous substances that don’t fall into a specific class

like asbestos and dry ice.

CORROSIVE
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B. Hazard Profile — Hazmat spills are usually categorized as either fixed releases, which
occur when hazmat is released on the site of a facility or industry that stores or
manufactures hazmat, or transportation-related releases, which occur when hazmat is
released during transport from one place to another. Both fixed and transportation-related
hazmat spills represent tremendous threats to Bartow County. Potential fixed hazmat spills
within the County would come from local commercial and industrial establishments. The
County’s industries are one of the main threats with regard to fixed hazmat spills. Another
serious concern comes from transportation-related hazmat spills. Interstate 75 and major
CSX railroad lines run directly through the County and the City of Cartersville.

The Georgia Department of Transportation (GDOT) rail maps on the following two pages

provide locations of the rail lines running through Bartow County, as well as the
information relating to tonnage.
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C. Assets Exposed to Hazard — The environment is especially vulnerable to hazardous
materials releases, with waterways being at greatest risk of contamination. Georgia EPD
tracks information on waterways within Bartow County that have been contaminated to
varying degrees due to hazmat spills. Unfortunately, Georgia EPD no longer makes
specific hazmat spill information available to the public as they once did. However,
information obtained prior to that policy change showed hazardous material release
incidents involving the Etowah River, Lake Allatoona, Petit Creek, Silicoa Creek,
Adairsville Reservoir, Apalachee River, Drummond Swamp, Euharlee Creek, Pine Log
Creek, Pumpkin Vine Creek, Raccoon Creek, Stamp Creek, as well as dozens of unnamed
creeks, storm sewers, wells, and drainage ditches. Such releases are also a potential threat
to all property and persons within any primary highway corridors or railroad corridors of
Bartow Co. since certain hazmat releases can create several square miles of contamination.
The same holds true of property and persons located in the vicinity of facilities or industries
that produce or handle large amounts of hazardous materials. The most common hazmat
releases have generally included diesel, gasoline, oil, and sewage. If at some point this
changes, that data will be considered at the next Plan update.

All public and private property including critical facilities are susceptible to hazardous
materials release since this hazard is not spatially defined. The map below identifies critical
facilities located within the hazard area, which in the case of drought includes all areas
within the County and Cities.
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D. Estimate of Potential Losses - It is difficult to determine potential damage to the
environment caused by hazardous materials releases. What can be calculated are the
significant response costs incurred once a hazmat release does occur including emergency
response, road closings, evacuations, watershed protection, expended man-hours, and
cleanup materials and equipment. Corridors for CSX rail lines, Interstate 75, US Routes
41 and 411, and State Routes 3, 20, 61, 113, 140, and 293 are most vulnerable to
transportation-related releases. However, such releases can occur in virtually any part of
the County accessible by road. Fixed location releases are not as likely to affect the more
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rural areas of the County. For additional loss estimate information, please refer to the
Critical Facilities Database (Appendix A).

E. Multi-Jurisdictional Concerns — All of Bartow County, including the Cities of
Adairsville, Cartersville, Emerson, Euharlee, Kingston, Taylorsville, and White, is
vulnerable to both fixed and transportation-related hazardous materials releases.

F. Hazard Summary — Hazardous materials releases are a significant threat to Bartow
County. Unknown quantities and types of hazmat are transported through the County by
truck and railroad on a daily basis. The main corridors of concern are CSX rail lines,
Interstate 75, US Routes 41 and 411, and State Routes 3, 20, 61, 113, 140, and 293. These
hazmat shipments pose a great potential threat to all of Bartow County. The fact that the
County is unable to track these shipments seriously limits the mitigation measures that can
be put into place. Fixed hazmat releases are also considered to be a major threat to Bartow
County due to the industries located therein. Therefore, the Bartow County HMPC has
identified specific mitigation actions for hazardous materials releases in Chapter 5.
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3.2 Dam Failure

A. Hazard ldentification — Georgia law defines a dam as any artificial barrier which
impounds or diverts water, is 25 feet or more in height from the natural bed of the stream,
or has an impounding capacity at maximum water storage evaluation of 100 acre-feet
(equivalent to 100 acres one foot deep) or more. Dams are usually constructed to provide
a ready supply of water for drinking, irrigation, recreation and other purposes. They can
be made of rock, earth, masonry, or concrete or of combinations of these materials.

Dam failure is a term used to describe the major breach of a dam and subsequent loss of
contained water. Dam failure can result in loss of life and damage to structures, roads,
utilities, crops, and livestock. Economic losses can also result from a lowered tax base,
lack of utility profits, disruption of commerce and governmental services, and
extraordinary public expenditures for food relief and protection. National statistics show
that overtopping due to inadequate spillway design, debris blockage of spillways, or
settlement of the dam crest account for one third of all U.S. dam failures. Foundation
defects, including settlement and slope instability, account for another third of all failures.
Piping and seepage, and other problems cause the remaining third of national dam failures.
This includes internal erosion caused by seepage, seepage and erosion along hydraulic
structures, leakage through animal burrows, and cracks in the dam. The increasing age of
dams nationwide is a contributing factor to each of the problems above.
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B. Hazard Profile — Congress first authorized the US Army Corps of Engineers to
inventory dams in the United States with the National Dam Inspection Act (Public Law 92-
367) of 1972. The Water Resources Development Act of 1986 (P.L. 99-662) authorized
the Corps to maintain and periodically publish an updated National Inventory of Dams
(NID), with re-authorization and a dedicated funding source provided under the Water
Resources Development Act of 1996 (P.L. 104-3). The Corps also began close
collaboration with the Federal Emergency Management Agency (FEMA) and state
regulatory offices to obtain more accurate and complete information. The National Dam
Safety and Security Act of 2002 (P.L. 107-310) reauthorized the National Dam Safety
Program and included the maintenance and update of the NID by the Corps of Engineers.
The most recent Dam Safety Act of 2006 reauthorized the maintenance and update of the
NID.

The NID consists of dams meeting at least one of the following criteria:

1) High hazard classification - loss of one human life is likely if the dam fails,

2) Significant hazard classification - possible loss of human life and likely significant
property or environmental destruction,

3) Equal or exceed 25 feet in height and exceed 15 acre-feet in storage,

4) Equal or exceed 50 acre-feet storage and exceed 6 feet in height.

The goal of the NID is to include all dams in the U.S. that meet these criteria, yet in reality,
is limited to information that can be gathered and properly interpreted with the given
funding. The inventory initially consisted of approximately 45,000 dams, which were
gathered from extensive record searches and some feature extraction from aerial imagery.
Since continued and methodical updates have been conducted, data collection has been
focused on the most reliable data sources, which are the various federal and state
government dam construction and regulation offices. In most cases, dams within the NID
criteria are regulated (construction permit, inspection, and/or enforcement) by federal or
state agencies, who have basic information on the dams within their jurisdiction. Therein
lies the biggest challenge, and most of the effort to maintain the NID; periodic collection
of dam characteristics from states, territories, and 18 federal offices. Database
management software is used by most state agencies to compile and export update
information for the NID. With source agencies using such software, the Corps of Engineers
receives data that can be parsed and has the proper NID codes. The Corps can then resolve
duplicative and conflicting data from the many data sources, which helps obtain the more
complete, accurate, and updated NID.
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The National Inventory of Dams Map for the State of Georgia is located below and displays
a State inventory of 5,306 dams. According to the data, the average age of a dam in Georgia
is 56 years. Only 2% of Georgia dams are regulated by a Federal agency and 9% of Georgia
dams are regulated by a State agency. 1% of Georgia dams generate hydropower. 62% of
Georgia high hazard potential dams have an emergency action plan.

U.S Army Corps of Engineers National Inventory of Dams
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The National Inventory of Dams Map for Bartow County is located below and displays a
county inventory of 37 dams. According to the data, the average age of a dam in Bartow
County is 55 years. 5% of Bartow County dams are regulated by a Federal agency and
11% are regulated by a State agency. 5% of Bartow County dams generate hydropower.
100% of Bartow County high hazard potential dams have an emergency action plan.

U.S Army Corps of Engineers National Inventory of Dams — Bartow Co.
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The Georgia Safe Dams Act of 1978 established Georgia’s Safe Dams Program following
the November 6, 1977 failure of the Kelly Barnes Dam in Toccoa, GA, in which 39 people
lost their lives when the breached dam, which held back a 45-acre lake, sent a 30-foot-high
wall of water sweeping through Toccoa Falls College.

Y T A
" Sl

The Kelly Barnes Dam failed about 1:30 a.m., on November 6, 1977. The dam went
through various stages of development. First as a rock crib dam and then with subsequent
stages as an earth dam. The rock crib dam was completed about 1899 to back up water
which would be used to power a small hydroelectric plant located near the foot of the Falls.
About 1937, the Toccoa Falls Bible Institute was interested in developing a more
dependable power source and decided to build an earth dam over the rock crib dam. This
construction was performed with equipment provided by a local manufacturer. After
World War 11, the earth fill was raised to a point where an earth spillway on the left side of
the valley could be utilized, and a low point on the rim on the right side away from the dam
would serve as a secondary spillway in case high flows occurred. The final height of the
dam was approximately 42 feet above the rock foundation. This installation served as a
power source until 1957 for the Toccoa Falls Bible Institute, which later became the Toccoa
Falls College. At this time, the development of power was stopped but the dam continued
to be used as a recreation lake. The Federal Investigative Board could not determine a sole
cause of the failure. It does conclude that a combination of factors caused the failure. The
most probable causes are a local slide on the steep downstream slope probably associated
with piping, an attendant localized breach in the crest followed by progressive erosion,
saturation of the downstream embankment, and subsequently a total collapse of the
structure.
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The Environmental Protection Division (EPD) within the Georgia Department of Natural
Resources (DNR) is responsible for administering the Safe Dams Program. The purpose
of the Program is to provide for the inspection and permitting of certain dams in order to
protect the health, safety, and welfare of all citizens of the state by reducing the risk of
failure of such dams. The Program has two main functions: (1) to inventory and classify
dams and (2) to regulate and permit high hazard dams. Structures below the State minimum
height and impoundment requirements (25 feet or more in height or an impounding
capacity of 100 acre-feet or more) are exempt from regulation by the Georgia Safe Dams
Program. The Program checks the flood plain of the dam to determine its hazard
classification. Specialized software is used to build a computer model to simulate a dam
breach and establish the height of the flood wave in the downstream plain. If the results of
the dam breach analysis, also called a flood routing, indicate that a breach of the dam would
result in a probable loss of human life, the dam is classified as Category | (high-hazard).
The Safe Dams Program also approves plans and specifications for construction and repair
of all Category | dams. In addition, Category | dams are continuously monitored for safety
by Georgia EPD.
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To date, the Safe Dam Program has identified five Category I dams within Bartow
County. These dams are the Racoon Creek Watershed Structure No. 7, Pumpkinvine Creek
Watershed Structure No. 2, Pine Log Creek Watershed Structure No. 66, Pine Log
Tributary Watershed Structure No. 25, and Pine Log Creek Watershed Structure No. 86.
The additional 35 classified dams within the County are Category Il dams (25), exempt
dams (9), or no determination has been made (1). It is likely there are an additional number
of unclassified dams within the County. The Program requires all Category Il dams to be
inventoried at least every five years.

Lake Allatoona Dam

Lake Allatoona Dam is a major federal dam that is not covered under the Georgia Safe
Dams Program, although it is a high-hazard dam, and the most significant dam in Bartow
County. Allatoona Dam is a concrete gravity dam on the Etowah River, authorized by the
Flood Control Acts of 1941 and 1944 which were signed into law by President Franklin D.
Roosevelt. The law was updated again in 1946. Delayed due to World War I1, construction
on the dam began in 1946.

The reservoir began to fill in during December 1949 and the dam and power station were
in operation by January 1950. The power station has an installed capacity of 85MW and
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the dam facility is owned and operated by the U.S. Army Corps of Engineers. By May
1950, the lake was full with 12,010 acres of water and had 270 miles of shoreline.
Construction at the time cost a total of $31.5 million.

The mighty Allatoona Dam was set in place on the Etowah River. Unfortunately, the town
of Allatoona was flooded, along with many farms, homes and businesses, when the land
behind the dam turned into Allatoona Lake.

Leaflet | Powered by Esi | DigitalGiobe, GeoEye, i-cubed, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

Lake Allatoona serves seven authorized purposes. These are 1) fish and wildlife
management, 2) flood control, 3) hydropower generation, 4) navigation, 5) recreation, 6)
water quality, 7) water supply
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Authorities say Allatoona Dam has prevented nearly $80 million in flood damages since
1950, and has provided a dependable source of water to the area, including during droughts.
The current storage of the lake is approximately 670K acre-feet, and the dam height 188ft.

The Bartow County HMPC reviewed data from the US Army Corps of Engineers National
Inventory of Dams, the Environmental Protection Division (EPD) within the Georgia
Department of Natural Resources (Georgia Safe Dams Program), as well as County records
in their research involving dam failure within Bartow County. Fortunately, Bartow County
has never experienced a total dam failure with a Category | dam. It is possible that some
small private dams have been breached at some point in the past, but no records have been
found to indicate any type of emergency response related to such a failure, or even that
such a failure has taken place. However, the potential for such a disaster does exist, and
the appropriate steps must be taken to minimize such risks. Both the National Inventory
of Dams and the Georgia Safe Dams Program help to accomplish that.

C. Assets Exposed to Hazard — Areas most vulnerable to the physical damages associated
with dam failure within Bartow County, though such a risk appears to be relatively low,
are the low-lying and downstream areas associated with Lake Allatoona Dam, the Racoon
Creek Watershed Structure No. 7, Pumpkinvine Creek Watershed Structure No. 2, Pine
Log Creek Watershed Structure No. 66, Pine Log Tributary Watershed Structure No. 25,
and Pine Log Creek Watershed Structure No. 86. Although physical damages associated
with dam failure would be limited to certain areas, the damage to the local economy and
problems associated with delivery of water and other utilities could be felt Countywide and
include all areas of the County and Cities.
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Based on the flood mapping project completed by Dewberry for the County, the following
Category 1l Dams likely pose the most significant downstream impacts if breached.

B e River No. Structures No. Structures Within
Within 1 mile 2X Drainage Area at Dam
Adairsville Recreation Tributary of Manning 4 0
Creek
Aubrey Lake Dam Pettit Creek 0 1
Clear Lake Dam Clear Creek 1 1
Dellinger Lake Dam Drum Creek 1 1
Rollins Lake Dam Tributary of Pettit 5 5
Creek
Spring Lake Dam McKaskey Creek 2 3
Upper Aubrey Lake Dam Big Spring Branch 1 1
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D. Estimate of Potential Losses - Loss estimation due to dam failure is an approximate
effort, at best. Direct loss to infrastructure, critical facilities and businesses in terms of
repair and replacement may be roughly estimated. Most flood inundation studies that
would provide additional data related to losses are not available to the public for obvious
security reasons and therefore cannot be made a part of this Plan. For additional loss
estimate information, please refer to the Critical Facilities Database (Appendix A).

E. Multi-Jurisdictional Concerns — All of Bartow County, including the Cities of
Adairsville, Cartersville, Emerson, Euharlee, Kingston, Taylorsville, and White, is
vulnerable to the negative impact of dam failure.

F. Hazard Summary — Although infrequent, dam failure poses a significant threat to

Bartow County. The Bartow County HMPC has identified some specific mitigation actions
for dam failure in Chapter 5.
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3.3 Pandemic

A. Hazard Identification — A pandemic is defined as an outbreak of a disease that occurs
over a wide geographic area and affects an exceptionally high proportion of the population.
A widespread endemic disease with a stable number of infected people is not a pandemic.
Widespread endemic diseases with a stable number of infected people such as recurrences
of seasonal influenza are generally excluded as they occur simultaneously in large regions
of the globe rather than being spread worldwide. A pandemic is an epidemic occurring on
a scale that crosses international boundaries, usually affecting people on a worldwide scale.
A disease or condition is not a pandemic merely because it is widespread or kills many
people; it must also be infectious. For instance, cancer is responsible for many deaths but
is not considered a pandemic because the disease is neither infectious nor contagious.
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B. Hazard Profile — Throughout history, there have been a number of pandemics of
diseases such as smallpox and tuberculosis. The most fatal pandemic recorded in human
history was the Black Death (also known as The Plague), which killed an estimated 200
million people in the 14th century. Other notable pandemics include the 1918 influenza
pandemic (Spanish flu). Current pandemics include HIV/AIDS and COVID-19. See the
chart below showing some of the most significant pandemics in history.

THE WORLD’S DEADLIEST PANDEMICS

Disease has plagued humantty since the early Here’s a look at the deadliest pandemics
days of civilization. While outbreaks are a constant
Bals cver P mader e s or A hanail of in history, and their d'eath toll in relation
viruses reach full-blown pandemic status. to the global population at the time.
Pandemic % of Population Death Toll Population Est. Year of Pop. Est.
v hd w
Black Death 51.0% 0.39B K] «\
It took approximately
Plague of Justinian 191% WPi|:8] 500 200 years for Europe's
population to return to
pre-plague numbers.

Smallpox [P 0.46B il

Antonine Plague | i3 0.20B [l

Spanish Flu | #2574 1.82B [ELE]

The Third Plague | [ 1.26B [k

HIV/AIDS | o2 LR 1981

COVID-19 | elexis y Aol 15/03/2021

on available research. Some, such as the Plague of
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Source: CDC, WHO, BBC, Wikipedia, Historical records, Encyclopedia Britannica, Our World in Data
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COVID-19 cases have been persistent.

Daily confirmed COVID-19 cases and deaths, World
The confirmed counts shown here are lower than the total counts. The main reason for this is limited testing and
challenges in the attribution of the cause of death.

800,000
600.000 Daily confirmed cases
400,000
200,000
e o AR ANAAAN NV VAR AAAAAAANAAA S A A iy D3IY CcONfirmed deaths
Jan 22,2020 Aug 8, 2020 Feb 24,2021 Sep 13,2021
Source: Johns Hopkins University CSSE COVID-19 Data - Last updated 14 September, 16:04 (London time)

C. Assets Exposed to Hazard —. All areas within Bartow County are susceptible to
pandemics since they can occur anywhere that people are located. The more densely
populated the specific area, the higher the likelihood of transmission. The likelihood of a
pandemic in Bartow County and the Cities of Adairsville, Cartersville, Emerson, Euharlee,
Kingston, Taylorsville, and White is low, but the consequences should one occur has the
potential to be extremely high.

D. Estimate of Potential Losses - For loss estimate information, please refer to Appendix
A, the Critical Facilities Database, and Appendix D, Worksheet 3a, for each jurisdiction.

E. Multi-Jurisdictional Concerns — All of Bartow County, including the Cities of
Adairsville, Cartersville, Emerson, Euharlee, Kingston, Taylorsville, and White, is
vulnerable to the negative impact of pandemics.

F. Hazard Summary — The Bartow County HMPC has identified some specific mitigation
actions for pandemic in Chapter 5.
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Chapter 4
Land Use and Development Trends

After review by the HMPC, it was determined that current and future development does
not appear to significantly impact the vulnerabilities of Bartow County, including the Cities
of Adairsville, Cartersville, Emerson, Euharlee, Kingston, Taylorsville, and White.
Nevertheless, the most current development information available is outlined below.
Information on land use and development trends was derived from the Bartow County
Comprehensive Plan.

The County and each City has developed a Future Land Use Map for their jurisdiction,
which indicate the areas in which growth is expected over the next ten years, and in which
greenspace lands are to be conserved or protected, as well as which areas are available for
public use, parks and recreation, and which areas are critical public institutions. Future
Land Use maps provide a more precise, parcel-based guide for land use decisions and re-
zoning analysis, in contrast to the more flexible guidelines of the character area/future
development map. The Future Land Use maps will be used as a reference and policy guide
in the zoning and land use process, and may be referenced as a zoning decision standard
according to each community’s Zoning Procedures and Standards. For example, Bartow
County’s zoning ordinance states that the Future Land Use map will be used as a reference
and policy guide for land use decisions. In comparison, Cartersville’s zoning ordinance
cites the land use map and comprehensive plan as one of the ten standards by which zoning
proposals are reviewed. Each community’s zoning ordinance provides specific restrictions
on uses, lot sizes, setbacks, etc. to guide growth more specifically. The future land use
maps also allow better coordination of land use, infrastructure, and greenspace
preservation.

Bartow County and the Cities of Adairsville, Cartersville, Emerson, Euharlee, Kingston,
and White provide local enforcement of zoning ordinances, subdivision regulations, and
building codes. At this time, Taylorsville has not adopted a local zoning ordinance, and
will use its Future Land Use map as a guide to planning and development. Taylorsville
has identified the need to provide zoning and land use controls, and will prepare and adopt
a zoning ordinance as noted in the City’s Community Work Program.

Within the City of Cartersville and Bartow County zoning ordinances, the Etowah Valley
Historic District is designated as a special district to honor an agreement with the Native
American Nations for preservation of the history of the area. This district includes special
requirements for notification of the Native American Nations prior to rezoning or
development and for preparation of an archaeological assessment as part of pre-
development review for all development greater than one single family home.

The Future Land Use maps are located on the following pages.
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Bartow County Future Land Use Map
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City of Adairsville Future Land Use Map
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City of Cartersville Future Land Use Map
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City of Emerson Future Land Use Map
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City of Emerson Current Zoning Map
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City of Euharlee Future Land Use Map
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City of Kingston Future Land Use Map
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City of Taylorsville Future Land Use Map
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City of White Future Land Use Map
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Local Capabilities

Local mitigation capabilities are existing authorities, policies, programs and resources that reduce hazard impacts or that could be used
to implement hazard mitigation activities. The HMPC reviewed local capabilities and the available information is included in the Local
Capabilities Assessment Chart below.

Local Capabilities Assessment Chart

Plan, Code/Ordinance, In place to address hazard Adequately Updated Notes
Tool or Funding Method mitigation by following utilized or regularly or
jurisdictions (B=Bartow, enforced to as required
A=Adairsville, C=Cartersville, | address hazard by law
EM=Emerson, EU=Euharlee, mitigation
K=Kingston, T=Taylorsville,
W=White)
Comprehensive Plan B,AC EM,EU K, T, W Y Y 2018-2028 (B, A,C,EM, EU, K, T, W)
Local Emergency B Y Y adopted 2016
Operations Plan (LEOP)
Transportation Plan B Y Y adopted 2015
Community Wildfire B,A C EM, EU,K, T,W Y Y updated annually
Protection Plan (CWPP)
Building Code B,A,C EM EU K T, W Y Y 2021 International Building Code
Site Plan Review B,A C EM EU Y Y process updated as needed
ISO Rating B,C Y Y B=3/3Y, C=1
Zoning Ordinance B,A C EM, EU K Y Y Including zoning map & ordinance
Subdivision Ordinance B,A C EM, EU, K Y Y
Floodplain Ordinance B, A, C EM, EU, K, W Y Y as required by NFIP participation
Planning Commission B,A C EM, EU Y Y
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Plan, Code/Ordinance, In place to address hazard Adequately Updated Notes
Tool or Funding Method mitigation by following utilized or regularly or
jurisdictions (B=Bartow, enforced to as required
A=Adairsville, C=Cartersville, | address hazard by law
EM=Emerson, EU=Euharlee, mitigation
K=Kingston, T=Taylorsville,
W=White)
Hazard Mitigation Plan B,A,C,EM EU, K, T,W Y Y updated 2021
Mutual Aid Agreements B,A,C EM EU K T, W Y Y State and local jurisdictions
Mass Notification System B Y Y Everbridge
Grant Writing B,A,C,EM EU, K, T,W Y NA staff and contract
CERT Team B Y Y active
Public outreach & B,A C EM EU K T, W Y Y see mitigation actions chart
education programs
GEMA School Safety B,C Y Y updated annually & submitted to local
Plan EMA and GEMA
Storm Ready Certification B Y Y
Capital improvement B,A C EM EU K T, W Y NA comprehensive plan and hazard
projects mitigation plan
Impact fees C Y Y adopted 2006
Bonds, taxes, utility fees B,A,C EM EU K T, W Y Y ongoing
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Chapter 5
Hazard Mitigation Goals, Objectives, & Actions

When Bartow County and the Cities of Adairsville, Cartersville, Emerson, Euharlee,
Kingston, Taylorsville, and White begin any large-scale planning effort, it is imperative
that the planning process is driven by a clear set of goals and objectives. Goals and
objectives are the foundation of an effective Hazard Mitigation Plan. They address the key
problems and opportunities to help establish a framework for identifying risks and
developing strategies to mitigate those risks. Bartow County’s multi-jurisdictional Hazard
Mitigation Planning Committee (HMPC) reviewed and re-evaluated the four major goals
and numerous objectives for the purposes of this Plan and determined that they all remain
valid and effective. No changes were recommended.

In order to fully understand the hazard mitigation goals, objectives, and actions, it is
necessary to clearly define the terms “goal”, “objective”, and “action”:

A goal is a broad-based statement of intent that establishes the direction for the Bartow
County Hazard Mitigation Plan. Goals can essentially be thought of as the desired
“outcomes” of successful implementation of the Plan.

An objective is the stated “means” of achieving each goal, or the tasks to be executed in
the process of achieving goals.

An action is a project-specific strategy to mitigate a particular hazard event within the
context of the overarching goals and objectives.

While specific mitigation actions are listed later in this chapter, it is important to note that
the actions were selected and evaluated in relation to the overarching hazard mitigation
goals and objectives of this plan, which are as follows:

Goal #1. Protect life and minimize loss of property damage.

Obijective 1-1. Implement mitigation actions that will assist in protecting lives and property
by making homes, businesses, public facilities, and infrastructure more resistant to
vulnerable hazards.

Objective 1-2. Review existing ordinances, building codes, and safety inspection
procedures to help ensure that they employ the most recent and generally acceptable
standards for the protection of buildings.

Objective 1-3. Ensure that public and private facilities and infrastructure meet established
building codes and enforce the codes to address any deficiencies.

Objective 1-4. Implement mitigation actions that encourage the protection of the
environment.

Objective 1-5. Integrate the recommendations of this plan into existing land use plans and
capital improvement programs.

Objective 1-6. Build upon past databases to ensure that vulnerable hazards’ risks are
accurate.
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Goal #2. Increase Public Awareness.

Objective 2-1. Develop and implement additional education and outreach programs to
increase public awareness of the risks associated with hazards and on specific preparedness
activities available.

Objective 2-2. Encourage homeowners and businesses to take preventative actions and
purchase hazard insurance.

Goal #3. Encourage Partnerships.

Objective 3-1.  Strengthen inter-jurisdictional and inter-agency communication,
coordination, and partnerships to foster hazard mitigation actions designed to benefit
multiple jurisdictions.

Objective 3-2. Identify and implement ways to engage public agencies with individual
citizens, nonprofit organizations, business, and industry to implement mitigation activities
more effectively.

Goal #4. Provide for Emergency Services.

Objective 4-1. Where appropriate, coordinate and integrate hazard mitigation actions with
existing emergency operations plans.

Objective 4-2. Identify the need for, and acquire, any special emergency services and
equipment to enhance response capabilities for specific hazards.

Objective 4-3. Encourage the establishment of policies to help ensure the prioritization
and implementation of mitigation actions designed to benefit critical facilities, critical
services, and emergency traffic routes.
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Format Utilized to Develop Mitigation Actions

The HMPC reviewed each jurisdiction’s annual budget, multiyear work programs, and
comprehensive plans to determine existing mitigation actions that met the goals and
objectives of this Plan. The committee then developed a list of tentative mitigation actions
based on committee members’ personal knowledge, interviews with other officials of each
jurisdiction, and knowledge of successful actions implemented in other communities.

The committee members developed a prioritized list of mitigation actions utilizing the
GEMA recommended STAPLEE prioritization methodology, with special emphasis on the
following:

1. Cost effectiveness (and when potential federal projects are anticipated, cost-benefit
reviews will be conducted prior to application);

2. Comprehensiveness, i.e. addresses a specific goal and objective;

3. Addresses reducing effects of hazards on new and existing buildings and

infrastructure;

Addresses reducing effects of hazards on critical facilities where necessary; and,

Identification of future public buildings and infrastructure (Note: recognizing that

the Plan may be modified and evaluated during the monitoring and evaluation

period, and will definitely be completely updated within the federally mandated

five year approval cycle, future development including future buildings will only

include the five year period from Plan completion).

ok~

Each individual HMPC member, or non-member participant, was provided with
information on the STAPLEE method and asked to prioritize the list of mitigation actions
according to the criteria, with special emphasis on what they would consider most
beneficial to the community. Once this information was received from participating
individuals, these individual prioritization rankings of mitigation actions were composited
to represent the consensus of the HMPC.

Through this prioritization process, several projects emerged as being a greater priority
than others. Some of the projects involved expending considerable amounts of funds to
initiate the required actions. Most projects allowed the community to pursue completion
of the project using potential grant funding. Still others required no significant financial
commitment by the community. All proposed mitigation actions were evaluated to
determine the degree to which the County would benefit in relation to the project costs.
After a final review by the HMPC, the composited prioritization list of mitigation
measures, as presented within this Plan, was determined.

This same method of prioritization was utilized for the prior update to this Plan.

Additionally, it was reviewed by the HMPC during the current plan update process and
approved for continued use due to its effectiveness. No changes were recommended.
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Mitigation Actions

Each mitigation action is presented by jurisdiction, or in the case of joint actions by
multiple jurisdictions, or by independent public bodies, or by private nonprofits, in priority
order (objective), by best estimate of cost, if applicable, by potential funding source if other
than operating budgets, by department or agency that will administer the action, and by
timeframe. Timeframes do not begin until funding is obtained for any particular project
unless otherwise indicated.

Each mitigation action that follows may be supported by one or more jurisdictions.

The Cities of Adairsville, Cartersville, Emerson, Euharlee, Kingston, Taylorsville, and
White have relatively small populations. Due to limited financial and human resources,
much support with regard to public safety is provided by Bartow County. This includes
assistance with emergency management, fire protection, and law enforcement. The Cities
and Towns do have some capability, but it is augmented by the County. Therefore, many
mitigation actions included on behalf of the County in the Plan are likely to have an indirect
benefit for the Cities of Adairsville, Cartersville, Emerson, Euharlee, Kingston,
Taylorsville, and White.

Mitigation Actions Chart

Each mitigation action listed in the Mitigation Actions Chart on the pages that follow is
designed to mitigate one or more hazards discussed in this Plan. Those specific hazards
are listed for each mitigation action at the end of each mitigation action description. The
term “All” as used in the “Hazards Addressed” section below refers to all hazards discussed
in this Plan. Each mitigation action listed may be supported by one or more jurisdictions.
Mitigation actions that will be joint projects between all jurisdictions are listed under the
“Jurisdictional Participants” section as “All.” Each mitigation action that follows mitigates
the effects of hazards on existing structures/infrastructure, future structures/infrastructure,
or both, as indicated. In addition, the status of each mitigation action that follows is
indicated by one of the following three terms:

PRELIMINARY - unfunded projects or projects in planning stages.

IN PROGRESS - funded projects that have begun but aren’t completed.

ONGOING - continuous projects that are never truly completed; may be funded or
unfunded at any given time but are expected to continue unless removed from Plan.
*Note: fully completed or deleted projects are not found below, but in Appendix D.
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Structures &

.. S . Hazard(s) Jurisdictional | Project Cost Project | Goals and
A7 AL G Addressed Participants Status Estimate Length | Objectives “;flr rﬁf;ﬂggr
Backup generators for all All Bartow Ongoing $30K per 5 years 1-1,1-3,4-2 | Existing and
jurisdictions as needed Adairsville jurisdiction per Future
1 Cartersville year minimum
Emerson
Kingston
White
Water and sewer systems: Severe All Ongoing $500K 5 years 1-1,1-3,4-2 | Existing and
2 lightning protection and grounding | Thunderstorm, Future
Tornado
3 Water and sewer systems: All All Ongoing $500K 5 years 1-1,1-3,4-2 | Existing and
generators Future
4 Public education campaign All All Ongoing $100K 5 years 2-1,2-2 Existing
Three storm shelters for vulnerable | Severe All Preliminary | $150K each 5 years 1-1,1-5 Existing and
5 populations (one in North, South, | Thunderstorm, Future
& West areas of County) Tornado, Winter
Storm
5 Additional water storage tanks All All Ongoing $5 million 5 years 1-1,1-3, 1-4, | Existing and
Future
Road Maintenance equipment and | Severe All Ongoing $800K per year | 5 years 1-3, 1-4,4-2 | Existing
7 supplies to mitigate flooding and Thunderstorm, minimum
winter weather conditions Flooding, Winter
Storm
8 Updated floodplain mapping Flooding, Dam All Ongoing $250K 5 years 1-1, 1-3, 1-5, | Existing and
Failure 1-6 Future
9 Backup generators Taylorsville All Taylorsville Preliminary | $80K 1 year 1-1,1-3,4-2 | Existing
(one for City Hall, one portable)
10 Winter storm preparedness Winter Storm Euharlee Preliminary | $30K 5 years 1-3,1-4,2-2 | Existing
11 Mitigation of flood prone areas Flooding All Ongoing $1 million per | 5 years 1-1, 1-3, 1-5, | Existing
year 1-6
12 Communications System Upgrades | All All Preliminary | $800K/year
Temporary roofs — 200 plastic Severe All Ongoing $3K 1 year 1-1,4-2 Existing
13 tarps Thunderstorm,
Tornado, Winter
Storm
Community Wildfire Protection Wildfire All Ongoing Staff time 5 years 1-1,1-2,1-5, | Existing and
14 Plan (initial plan completed, but 1-6, 2-1, 3-1, | Future
updates as required) 3-2,4-1
15 Power line maintenance All All Ongoing Private power | 5 years 1-1,1-2,1-3, | Existing
companies 1-4, 3-1
16 Power line maintenance All Cartersville Ongoing Public power 5 years 1-1,1-2,1-3, | Existing
(Cartersville Electric System) company 1-4, 3-1
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Structures &

.. s . Hazard(s) Jurisdictional | Project Cost Project | Goals and
Priority Mitigation Action . . . o Infrastructur
Addressed Participants Status Estimate Length | Objectives e Impacted
Install quick connect electrical All All Preliminary | $10K per 3 years 1-1,1-2,1-3, | Existing and
17 hook-ups for all critical facilities facility 1-4,1-6, 3-1, | Future
(for use with portable generators) 4-1,4-2
18 Alternate water source for All Adairsville Preliminary | $650K — verify | 5 years 1-1,1-3,1-4, | Existing and
Adairsville 1-5, 3-1, 4-1 | Future
19 Alternate water source for County: | All All Preliminary | $500K 5 years 1-1,1-3,1-4, | Existing and
pump for emergency intake 1-5,3-1,4-1 | Future
GEMA School Safety Plan All All Ongoing Staff time 5 years 1-1,1-2,1-5, | Existing
20 (updates as required) 1-6, 2-1, 3-1,
3-2,4-1,4-3
Hazmat Release Team Response Hazmat Release | All Ongoing $60K/year for | 5 years 1-1, 1-4, 3-1, | Existing and
21 capabilities (equipment & training) Type 2 4-2 Future
$40K/year for
Type 3
99 Category I and Il Dam Safety Dam Failure All Ongoing $350K /year 5 years 1-1,1-3,1-5, | Existing
Inspections & Inundation Studies 1-6
Compliance with SARA Title 111 Hazmat Release | All Ongoing $50K/year 5 years 1-1,1-2,1-5, | Existing and
23 1-6, 2-1, 3-1, | Future
3-2,4-1,4-3
Water and wastewater systems: Hazmat Release | Bartow Ongoing 5 million - 2 years 1-1,1-2,1-3, | Existing and
convert from Chlorine gas to Adairsville initial phase 1-4, 4-1, 4-2 | Future
Sodium Hypochlorite Cartersville
24 Euharlee
Kingston
Taylorsville
White
o5 Public notification system All All Ongoing $30K/year 5 years 1-1, 3-1, 4-1, | Existing and
(Everbridge) 4-2 Future
Public notification system for All Cartersville Ongoing $30K/year 5 years 1-1, 3-1, 4-1, | Existing and
26 Cartersville (Everbridge) 4-2 Future
Tornado Siren upgrades and Severe All Preliminary | $200K 6 months | 1-1, 1-2, 1-3, | Existing and
27 maintenance Thunderstorm, 1-6, 3-1, 4-1, | Future
Tornado 4-2
Addition of Tornado Sirens Severe Cartersville Preliminary | $65K each 2 years 1-1,1-2,1-3, | Existing and
28 Thunderstorm, 1-6, 3-1, 4-1, | Future
Tornado 4-2
29 Replace Existing Mobile All Bartow Preliminary | $1 million 3 years 1-1, 3-1, 4-1, | Existing and
Command Post for the County 4-2 Future
Purchase a high water rescue Flooding Bartow Preliminary | $200K 3 years 1-1, 3-1, 4-1, | Existing and
30 vehicle for flood rescues for the 4-2 Future

county
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Structures &

.. s . Hazard(s) Jurisdictional | Project Cost Project | Goals and
Priority Mitigation Action . . . o Infrastructur
Addressed Participants Status Estimate Length | Objectives e Impacted
Multiple portable electronic All All Ongoing $20K each 6 months | 4-2 Existing and
31 information signs (One in budget $220K total Future
for 2021 for Bartow County)
39 Critical Facilities physical security | All All Ongoing $150K per year | 5 years 1-1,1-3,4-1, | Existing
4-2
City of Euharlee temporary Flooding Euharlee Preliminary | $31K 2 years 1-1, 3-1, 3-2, | Existing and
33 . ;
housing Winter Storm 4-1 Future
City of Euharlee hazmat response | Hazmat Release | Euharlee Preliminary | $30K 4 years 1-1,1-2,1-3, | Existing
34 capability for GA Power’s Plant 1-4, 1-6, 3-1,
Bowen 4-1, 4-2
City of Emerson water system All Emerson Ongoing $4 million 5 years 1-1,1-2,1-3, | Existing and
improvements (well, connection to 1-4,1-6, 3-1, | Future
35 Bartow water system, water tank, 4-1, 4-2
flood-proof enclosure for Moss
Spring water system
36 Community Rating System Flooding All Ongoing $50K 5 years 1-1, 1-3, 1-5, | Existing and
1-6 Future
City of Adairsville GIS mapping All Adairsville In progress | $200K 5 years 1-1,1-2,1-3, | Existing
37 1-4, 1-5, 1-6,
4-1,4-3
City of Adairsville security — All Adairsville In progress | $50K/year 5 years 1-1, 1-3, 4-1, | Existing
38 Lewis Spring (adding 24/7 4-2
staffing)
City of Cartersville electric system | All Cartersville Preliminary | 13 units at 2 years 1-1,1-2,1-3, | Existing and
39 upgrades (including “Intelliruptor” $30K each 1-4,1-6, 3-1, | Future
power line switches $390K total 4-1, 4-2
40 City of Cartersville data backup All Cartersville Ongoing $50K/year 5 years 1-1, 3-1, 4-1, | Existing and
storage 4-2 Future
City of Cartersville Mobile All Cartersville Preliminary | $500K 3 years 1-1, 3-1, 4-1, | Existing and
41
Command Post 4-2 Future
42 All Terrain Vehicles for search and | All All Ongoing $200K 1 year 1-1, 3-1, 4-1, | Existing and
rescue 4-2 Future
43 Sugar Valley Rd Bridge All Cartersville Ongoing $1.5 million 2 years 1-1,1-2,1-3 | Existing
replacement Bartow County
Comprehensive Transportation All All Ongoing $150K/yr 5 years 1-1,1-2,1-5, | Existing and
44 Plan (CTP adopted in 2020; 1-6, 2-1, 3-1, | Future
project will remain ongoing) 3-2,4-1,4-3
45 City of Cartersville EOC hardware | All Cartersville Ongoing $50K 1 year 4-2 Existing and
and software Future
Bartow County EOC All All In progress | $1 million 2 years 1-1,1-2,1-3, | Existing and
46 1-4,1-5, 1-6, | Future
3-1, 3-2, 4-1,
4-2,4-3
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.. s . Hazard(s) Jurisdictional | Project Cost Project | Goals and SR 25
Priority Mitigation Action . . . o Infrastructur
Addressed Participants Status Estimate Length | Objectives e Impacted
47 SMART boards All All Ongoing $6K each 1 year 1-1, 3-1, 4-1, | Existing
4-2
48 National Historic Register: Flooding All Ongoing $100K 5 years 1-1,1-3,1-5, | Existing
protection of historic sites 1-6
Bartow County Emergency All Bartow County | Preliminary | $5 million 3 years 1-1,1-2,1-3, | Future
49 Services Administration Building 1-4, 1-5, 1-6,
expansion 3-1, 3-2, 4-1,
4-2, 4-3
Security upgrades to Bartow Hazmat Release | Bartow County | Preliminary | $200K 1 year 1-1, 1-3, 1-4, | Existing
50 County’s only Tier 1 Facility Cartersville 1-5, 4-1, 4-2,
4-3
Lightning detection devices Severe All Ongoing $400 per unit 2 years 1-1,1-2,1-3, | Existing
51 Thunderstorm 1-6, 3-1, 4-1,
4-2
Vulnerability assessment of all All All Ongoing $100K 4 years 1-1,1-2,1-3, | Existing
52 o 2
critical facilities 1-6, 4-1
New fire station in Emerson area All Bartow County | Preliminary | $2.2 million 15years | 1-1,1-2, 1-3, | Future
53 1-4, 1-6, 3-1,
4-1, 4-2
Law enforcement body cameras All Bartow County | Ongoing $200K per 2 years 1-1, 3-1, 4-1, | Existing and
and required hardware/software Adairsville jurisdiction 4-2 Future
54 (in service by Bartow, Euharlee, Emerson
Kingston, White; project shall Euharlee
remain ongoing) Kingston
White
Obtain Armored Personnel Carrier | All Cartersville Preliminary | $1 million 4 years 1-1,1-2,1-3, | Existing and
55 1-4,1-6, 3-1, | Future
4-1,4-2
Purchase building and backup All Taylorsville Preliminary | $550K 2 years 1-1,1-2,1-3, | Existing and
56 generator for use as storm shelter 1-4, 1-6, 3-1, | Future
4-1,4-2
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Chapter 6
Executing the Plan

6.1 — Action Plan Implementation

The hazard mitigation planning process was overseen by the Bartow County Emergency
Management Agency. Facilitation of the planning process was conducted by North
Georgia Consulting Group, LLC. Once GEMA completes its initial review of this Plan, it
will be presented to the Bartow County Board of Commissioners for consideration. Once
adopted, the Bartow County EMA Director shall assume responsibility for the maintenance
of the Plan. It shall be the responsibility of the EMA Director to ensure that this Plan is
utilized as a guide for initiating the identified mitigation measures within the community.
The EMA Director shall be authorized to convene a committee to review and update this
Plan annually. The Plan will also have to be updated and resubmitted once every five
years. Through this Plan updating process, the EMA Director shall identify projects that
have been successfully undertaken in initiating mitigation measures within the community.
These projects shall be noted within the planning document to indicate their completion.
Additionally, the committee called together by the EMA Director shall help to identify any
new mitigation projects that can be undertaken in the community.

Members of the HMPC prioritized the potential mitigation measures identified in this Plan.
A list of mitigation goals, objectives and related action items was compiled from the inputs
of the HMPC, as well as from others within the community. The subcommittee prioritized
the potential mitigation measures based on what they considered most beneficial to the
community. Several criteria were established to assist HMPC members in the prioritization
of these suggested mitigation actions. Criteria included perceived cost benefit or cost
effectiveness, availability of potential funding sources, overall feasibility, measurable
milestones, multiple objectives, and both public and political support for the proposed
actions. Through this prioritization process, several projects emerged as being a greater
priority than others. Some of the projects involved expending considerable amounts of
funds to initiate the required actions. Most projects allowed the community to pursue
completion of the project using potential grant funding. Still others required no significant
financial commitment by the community. All proposed mitigation actions were evaluated
to determine the degree to which the County will benefit in relation to the project costs.
After review by the HMPC, the prioritized list of mitigation measures, as presented within
this Plan, was determined.
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6.2 — Evaluation

As previously stated, the Bartow County EMA Director will be charged with ensuring that
this plan is monitored and updated at least annually or more often if deemed necessary.
The method of evaluation will consist of utilizing a checklist to determine what mitigation
actions were undertaken, the completion date of these actions, the cost associated with each
completed action, and whether actions were deemed to be successful. A committee,
perhaps with much of the same membership as the existing HMPC, will convene in order
to accomplish the annual plan evaluation. Additionally, the EMA Director is encouraged
to maintain a schedule of regular meetings, either quarterly or semiannually to preserve
continuity throughout the continuing process. These meetings will provide an opportunity
to discuss the progress of the action items and maintain the partnerships that are essential
for the sustainability of the HMP. The EMA Director will ensure the results of the
evaluation(s) are reported to the Bartow County Board of Commissioners, as well as to any
agencies or organizations having an interest in the hazard mitigation activities identified in
the plan.

6.3 — Multi-Jurisdictional Strategy and Considerations

As set forth by Georgia House Bill 489, the Emergency Management Agency is the overall
implementing agency for projects such as hazard mitigation. Bartow County will work in
the best interests of the County as well as the Cities of Adairsville, Cartersville, Emerson,
Euharlee, Kingston, Taylorsville, and White. Each of these municipalities played an active
role in the planning process. Participation from each jurisdiction was solicited and received
by Bartow County EMA. As a result, a truly multi-jurisdictional plan was created for
Bartow County and the Cities of Adairsville, Cartersville, Emerson, Euharlee, Kingston,
Taylorsville, and White, with ideas and viewpoints of all participants included.

6.4 — Plan Update and Maintenance

According to the requirements set forth in the Disaster Mitigation Act of 2000, Bartow
County is required to update and revise the Hazard Mitigation Plan every five years.
However, the Hazard Mitigation Planning Committee will meet on the plan approval
anniversary date of every year, or within 30 days of said date as determined and scheduled
by the EMA Director, to complete a review of the Hazard Mitigation Plan. At each such
meeting, the HMPC will review the main facets of the HMP including the vulnerability
assessment, critical facilities inventory, and mitigation goals, objectives, and actions. All
revisions will be posted to the County website for public review and comment. Further
revisions may take place based upon public comments received.

It is during this review process that the mitigation strategies and other information
contained within the Hazard Mitigation Plan are considered for incorporation into other
planning mechanisms as appropriate. Opportunities to integrate the requirements of this
HMP into other local planning mechanisms will continue to be identified through future
meetings of the HMPC on an annual basis.
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The HMPC recognizes the need to integrate other plans, codes, regulations, procedures and

programs into future Hazard Mitigation Plan (HMP) updates.

This plan is multi-

jurisdictional; therefore the mechanism for implementation of various mitigation plan
items may vary by jurisdiction. This includes reviewing other local planning documents,
processes or mechanisms for possible integration with the HMP.

To Be Reviewed in Future Update

Existing planning mechanisms

Method of use in Hazard Mitigation
Plan

Comprehensive Plan (multi-jurisdictional)

Development trends

Local Emergency Operations Plan

Identifying hazards;
Assessing vulnerabilities

Storm Water Management / Flood Damage
Protection Ordinance

Mitigation strategies

Building and Zoning Codes and
Ordinances

Development trends; Future growth

Mutual Aid Agreements

Assessing vulnerabilities

State Hazard Mitigation Plan

Risk assessment

Land Use Maps

Assessing vulnerabilities; Development
trends; Future growth

Critical Facilities Maps

Locations

Community Wildfire Protection Plan

Mitigation strategies

It will be the responsibility of each participating jurisdiction to determine additional

implementation procedures when appropriate.
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During the planning process for new and updated local planning documents such as a
comprehensive plan or Local Emergency Operations Plan, the EMA Director will provide
a copy of the HMP to the appropriate parties. It will be recommended that all goals and
strategies of new and updated local planning documents be consistent with, and support
the goals of, the HMP and will not contribute to increased hazards in the affected
jurisdiction(s).

Although it is recognized that there are many benefits to integrating components of this
plan into other local planning mechanisms, and that components are actively integrated
into other planning mechanisms when appropriate, the development and maintenance of
this stand-alone HMP is deemed by the committee to be the most effective method to
ensure implementation of local hazard mitigation actions at this time. Therefore, the
review and incorporation efforts made in this update and the last, which consisted of a
simple review of the documents listed in the chart above by various members of the HMPC,
are considered successful by the HMPC and will likely be utilized in future updates.

The County’s EMA is committed to incorporating hazard mitigation planning into its Local
Emergency Operations Plan and other public emergency management activities. As the
EMA Director becomes aware of updates to other County or City plans, codes, regulations,
procedures and programs, the Director will continue to look for opportunities to include
hazard mitigation into these mechanisms.

The Bartow County HMPC will reconvene not later than the fourth anniversary of the plan
approval anniversary date, as determined and scheduled by the EMA Director, to begin
planning for the formal Hazard Mitigation Plan revision process. The revision process will
include a clear schedule and timeline, and identify any agencies or organizations
participating in the plan revision. The committee will review the mitigation goals,
objectives and actions to determine their relevance to changing situations within the
different jurisdictions, as well as changes in State or Federal policy, and to ensure current
and expected conditions are being addressed. The HMPC will also review the prior
vulnerability assessments to determine if this information should be updated or modified,
given any new available data.

Bartow County is dedicated to involving the public directly in reviews and updates of the
HMP. During the plan revision process, the committee will conduct, at a minimum, two
public hearings during the revision process. These public hearings will provide the public
a forum for which they can express their concerns, opinions, or ideas about the Plan.
Additionally, if persons from the community express interest in participation in the
planning process, they will be provided the opportunity, via meetings, the County website,
social media, and/or public forums, to suggest possible mitigation measures for the
community. Documentation will be maintained to indicate all efforts at continued public
involvement. All relevant information will be forwarded to GEMA and FEMA as a product
of the proposed plan revision. Public involvement activities will continue throughout the
5-year planning cycle and will be evaluated for effectiveness by the HMPC next planning
cycle.
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The EMA Director will ensure the revised plan is presented to the governing body of each
jurisdiction for formal adoption. In addition, all holders of the HMP will be notified of
affected changes. The EMA Director shall submit a revised Hazard Mitigation Plan not
later than the five-year anniversary of the most recently updated HMP to the Georgia
Emergency Management Agency for review and subsequent submittal to the Federal
Emergency Management Agency for ultimate approval.

Once approved by FEMA, copies of the Bartow County Hazard Mitigation Plan will be
provided by the EMA Director to the appropriate governmental jurisdictions, agencies,
and/or departments for review and possible inclusion into plans and programs. The HMP
will be distributed by the EMA Director to the appropriate officials to allow them to review
the Plan and determine to what extent the Plan should be integrated into, or referenced by,
other plans and programs. Limitations may be placed on certain sensitive information by
the EMA Director.
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Chapter 7
Conclusion

7.1 — Summary

Bartow County has gained a great deal of knowledge relating to the County’s disaster
history and future potential for disaster as a result of the hazard mitigation planning
process. This includes an extensive hazard history of recorded hazard events from the past
fifty years, a detailed critical facilities database with valuable information on some of most
critical county and city structures, as well as some valuable ideas from the community
abroad concerning measures that should be considered for future hazard mitigation.
Community involvement has been at the heart of this effort. Not only did the planning
process include the creation of a Hazard Mitigation Planning Committee with
representatives from all walks of life, but two public hearings were conducted to provide
all Bartow County citizens with the opportunity to comment on, and offer suggestions
concerning potential hazard mitigation measures within the community. Bartow County
and the Cities of Adairsville, Cartersville, Emerson, Euharlee, Kingston, Taylorsville, and
White all worked in concert to ensure a broad range of citizens were represented. Elected
officials, local government employees, public safety officials, Red Cross representatives,
GA Forestry representatives, businesspersons, media, and other volunteers and interested
parties provided important varying viewpoints to create a workable Plan. GEMA and
NGCG provided valuable assistance as well. These efforts have all had the effect of better
protecting our Community from the threats of nature and technology. While it would be
naive to believe this Plan provides complete protection to Bartow County and its residents,
it is the hope of all parties involved in this planning process that the recommended
mitigation measures contained within the Plan will provide some level of increased
preparedness as well as spur further discussion and planning related to the important
subject of Hazard Mitigation.
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