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Chapter 1. Introduction

Chapter Overview

1.1 Background

1.2 Authority

1.3 Overview of the Federal Emergency Management Agency (FEMA) Hazard Mitigation Assistance
Grants

1.4 Fulton County 2016 Multijurisdictional Hazard Mitigation Plan Update

1.1 Background

Fulton County is home to fourteen jurisdictions including the City of Atlanta, which is the major
metropolitan city in the Southeast United States. There are thirteen Fortune 500 and twenty-four
Fortune 1000 headquarters in Atlanta, as well as Hartsfield-Jackson Atlanta International Airport —
the world’s busiest and most efficient airport?. Direct flights to Europe, South America, and Asia have
made Metro Atlanta easily accessible to the more than 1,000 international businesses that operate
here and the more than 50 countries that have representation in the city through consulates, trade
offices, and chambers of commerce. Atlanta also houses the State Capitol, numerous Federal
offices and the Fulton County Courthouse, both of which are listed in the National Register of
Historic Places. Considering the assets that Fulton County holds, in addition to its nearly 1 million
residents, it is imperative that Fulton County make hazard mitigation a primary focus.

In 2004, the Atlanta-Fulton County Emergency Management Agency Hazard Mitigation

(AFCEMA) developed its first Hazard Mitigation Plan in accordance with the
Disaster Mitigation Act of 2000. As required by law, the plan must be
updated every five years. This plan has been updated to reflect compliance
with regulations and requirements that have been enacted since 2004. As
with the 2004 plan, this plan is a multi-jurisdictional guide for all communities
that have participated in the preparation of this plan through the Hazard
Mitigation Planning Committee (HMPC). It fulfills the requirements of the
Federal Disaster Mitigation Act of 2000 (DMA 2000) as administered by the
Georgia Emergency Management Agency (GEMA) and the FEMA Region
V.

Communities, residents and businesses have been faced with continually
increasing costs associated with both natural and man-made hazards.
Hazard mitigation is the first step in reducing risk and is the most effective
way to reduce costs associated with hazards. Fulton County, fourteen
participating jurisdictions, and partners such as schools, hospitals, and

is any sustained action
taken to reduce or
eliminate the long-term
risk and effects that can
result from specific
hazards.

FEMA defines a Hazard
Mitigation Plan (HMP)
as the documentation of
a state or local
government evaluation
of natural hazards and
the strategies to

mitigate such hazards.

transportation providers located therein have developed this Fulton County Multijurisdictional Hazard
Mitigation Plan which is a multihazard mitigation plan. The plan includes countywide analysis and
assessment of hazards, risk, and capabilities and represents both an update to the 2010 Atlanta-
Fulton County Hazard Mitigation Plan as well as an update of single jurisdictional plans developed
previously by the participating municipalities. The plan has been prepared following the requirements
of the Federal Disaster Mitigation Act of 2000 (DMA 2000). DMA 2000 amends the Stafford Act and

1 KnowAtlanta.com
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is designed to improve planning for, response to, and recovery from, disasters by requiring state and
local entities to implement pre-disaster mitigation planning and develop hazard mitigation plans
(HMP). FEMA has issued guidelines for the development of multijurisdictional HMPs, and GEMA
also supports plan development for jurisdictions in Georgia.

Specifically, DMA 2000 requires that states, with support from local government agencies, update
HMPs on a five-year basis to prepare for and reduce the potential impacts of natural hazards. DMA
2000 is intended to facilitate cooperation between state and local authorities, prompting them to
work together. This enhanced planning will enable local and state governments to articulate accurate
needs for mitigation, resulting in faster allocation of funding and more effective risk reduction
projects.

1.1.1 DMA 2000 Origins - The Robert T. Stafford Disaster Relief and Emergency Assistance Act

In the early 1990s, a new federal policy regarding disasters began to evolve. Rather than simply
reacting whenever disasters strike communities, the federal government began encouraging
communities to first assess their vulnerability to various disasters and proceed to take actions to
reduce or eliminate potential risks. The logic is simply that a disaster-resistant community can
rebound from a natural disaster with less loss of property or human injury, at much lower cost and
more quickly. Moreover, other costs associated with disasters, such as the time lost from productive
activity by business and industries, are minimized.

The Federal DMA 2000 provides an opportunity for states, tribes and local governments

Emergency to take a new and revitalized approach to mitigation planning. DMA 2000
Management Agency | @mended the Robert T. Stafford Disaster Relief and Emergency Assistance
(FEMA) estimates that | ACt by repealing the previous mitigation planning provisions (Section 409)
for every dollar spent | and replacing them with a new set of requirements (Section 322). This
on damage prevention | Section sets forth the requirements that communities evaluate natural
(mitigation), twice that | hazards within their respective jurisdictions and develop an appropriate plan

amount is saved of action to mitigate those hazards, while emphasizing the need for state,
through avoided post- | tribal, and local governments to closely coordinate mitigation planning and
disaster damage implementation efforts.

The amended Stafford Act requires that each local jurisdiction identify potential natural hazards to
the health, safety and well-being of its residents and identify and prioritize actions that can be taken
by the community to mitigate those hazards—before disaster strikes. For communities to remain
eligible for hazard mitigation assistance from the federal government, they must first prepare, and
then maintain and update an HMP (this plan).

1.1.2 Benefits of Mitigation Planning

Effective mitigation planning will help prepare citizens and government agencies to better prepare for
and respond when disasters occur. In addition, mitigation planning allows Fulton County as a whole,
including the participating Fulton County cities, towns, and planning partners to remain eligible for
mitigation grant funding for mitigation projects that will reduce the impact of future disaster events.
The long-term benefits of mitigation planning and implementation include:

e Anincreased understanding of hazards faced by Fulton County communities

e A more sustainable and disaster-resistant community

¢ Financial savings through partnerships that support planning and mitigation efforts

e Focused use of limited resources on hazards that have the biggest impact on the community
¢ Reduced long-term impacts and damages to human health and structures
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¢ Reduced costs associated with response and recovery efforts, including repairs

1.2 Authority

The Fulton County Hazard Mitigation Plan has been prepared by AFCEMA, pursuant to Section 322
of the Disaster Mitigation Act of 2000 (Public Law 106-390).

Section 322 requires local governments to develop mitigation plans that include:

(1) Documentation of the planning process used to develop the plan, including how it was
prepared, who was involved in the process, and how the public was involved,;

(2) A risk assessment that provides the factual basis for activities proposed in the strategy to
reduce losses from identified hazards;

(3) A mitigation strategy that provides the jurisdiction’s blueprint for reducing the potential losses
identified in the risk assessment, based on existing authorities, policies, programs and
resources, and its ability to expand on and improve these existing tools;

(4) A plan maintenance process that includes a monitoring and evaluation schedule based on a
five-year cycle, a process for the plan’s incorporation into other planning mechanisms, and
public involvement in the plan maintenance process; and

(5) Documentation that the plan has been formally adopted by the governing body of the
jurisdiction requesting approval of the plan.

AFCEMA, through County Code, Chapter 130 (Sections 130.1 to 130.30) is designated as the
Emergency Management Agency for Fulton County. In addition, Chapter 5 (Section 50.1-50.25) of
the City of Atlanta ordinances designates AFCEMA as its primary emergency management
organization.

1.3 Overview of the FEMA Hazard Mitigation Assistance Grants

Adoption of this plan is the initial step towards continuing eligibility for FEMA Hazard Mitigation
Assistance (HMA) grant assistance to participating localities. These FEMA grants include the
following programs:

1. Hazard Mitigation Grant Program (HMGP). The HMGP provides grants to states and local
governments to implement long-term hazard mitigation measures after a major disaster
declaration. The purpose of the HMGP is to reduce the loss of life and property due to
natural disasters and to enable mitigation measures to be implemented during the immediate
recovery from a disaster. The HMGP is authorized under Section 404 of the Robert T.
Stafford Disaster Relief and Emergency Assistance Act.

2. Pre-Disaster Mitigation Grant Program (PDM). The PDM program provides funds to
states, territories, Indian tribal governments, communities, and universities for hazard
mitigation planning and the implementation of mitigation projects prior to a disaster event.
Funding these plans and projects reduces overall risks to the population and structures,
while also reducing reliance on funding from actual disaster declarations. PDM grants are to
be awarded on a competitive basis and without reference to state allocations, quotas, or
other formula-based allocation of funds.

3. Flood Mitigation Assistance Program (FMA). The FMA program was created as part of
the National Flood Insurance Reform Act (NFIRA) of 1994 (42 U.S.C. 4101) with the goal of
reducing or eliminating claims under the National Flood Insurance Program (NFIP). FEMA
provides FMA funds to assist states and communities implement measures that reduce or
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eliminate the long-term risk of flood damage to buildings, manufactured homes, and other
structures insurable under the NFIP.

Repetitive Flood Claims (RFC) Program. The RFC grant program was authorized by the
Bunning-Bereuter-Blumenauer Flood Insurance Reform Act of 2004 (P.L. 108—-264), which
amended the National Flood Insurance Act (NFIA) of 1968 (42 U.S.C. 4001, et al). Up to $10
million is available annually for FEMA to provide RFC funds to assist states and communities
reduce flood damages to insured properties that have had one or more claims to the NFIP.
Severe Repetitive Loss (SRL) Program. The SRL grant program was authorized by the
Bunning-Bereuter-Blumenauer Flood Insurance Reform Act of 2004, which amended the
NFIA of 1968 to provide funding to reduce or eliminate the long-term risk of flood damage to
SRL structures insured under the NFIP.

Fulton County 2016 Multijurisdictional Hazard Mitigation Plan

The HMPC began the update process in August 2015. With the exception of dam-related flooding
incidents, this update addresses natural hazards only. AFCEMA retained the firm of Tetra Tech, Inc.,
to prepare the plan under the direction of the HMPC and the Atlanta-Fulton County Emergency
Management Director. The 2015-16 HMPC represents unincorporated Fulton County, its municipal
jurisdictions which participated, regional entities such as water and wastewater, and transportation,
as well as other stakeholders and interested agencies. The HMPC coordinated on a regular basis
during the update process to oversee the drafting of the plan. Through a comprehensive planning
process and risk assessment, the plan creates a unified approach among all Fulton County
communities for dealing with identified hazards and associated risk issues. It serves as a guide for
local governments in their ongoing efforts to reduce community vulnerabilities.
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Chapter 2. Regulatory Requirements

Chapter Overview

2.1 Federal Prerequisites

2.2 Plan Approval Required for Mitigation Grants Eligibility
2.3 Multijurisdictional Participation

2.4 Public Participation

2.5 Multijurisdictional Plan Adoption

2.1 Federal Prerequisites

This chapter of the plan addresses the Prerequisites of 44 CFR Sections 201.6(a)(1) and (4) and
(c)(5), as follows:

Section 201.6(a) Plan Requirements

(1) A local government must have a mitigation plan approved pursuant to this section in order to
receive HMGP project grants. A local government must have a mitigation plan approved
pursuant to this section in order to apply for and receive mitigation project grants under all
other mitigation grant programs.

(2) Multijurisdictional plans (e.g. watershed plans) may be accepted, as appropriate, as long as
each jurisdiction has participated in the process and has officially adopted the plan.

Section 201.6(c) Plan Content

(3) Documentation that the plan has been formally adopted by the governing body of the
jurisdiction requesting approval of the plan (e.g., City Council, County Commissioner, Tribal
Council). For multijurisdictional plans, each jurisdiction requesting approval of the plan must
document that it has been formally adopted.”

2.2 Plan Approval Required for Mitigation Grants Eligibility

FEMA approval of this plan will permit continued eligibility for the programs listed in Chapter 1,
Section 1.3. Funding can provide assistance to participating jurisdictions and entities (i.e. water
districts, school boards, etc.). Once the plan is approved pending adoption, the governing bodies of
the participating jurisdictions, boards and other entities, must formally adopt the plan and submit
their adopting resolutions to FEMA through the Georgia Emergency Management Agency to receive
official FEMA approval. This process must take place within twelve months of FEMA'’s notification of
conditional approval pending adoption. If the plan is not approved by FEMA and locally adopted by
resolution of the governing body, the entity will not be eligible to apply for and receive project grants
under any of the FEMA hazard mitigation assistance programs. Hazard mitigation assistance
programs have additional requirements for grant eligibility depending on the program’s funding
source.

2.3 Multijurisdictional Participation

AFCEMA serves as the lead coordinating agency for mitigation planning and coordinates with the
Hazard Mitigation Planning Committee (HMPC). AFCEMA and the cities of Alpharetta, Atlanta,
Chattahoochee Hills, College Park, East Point, Fairburn, Hapeville, Johns Creek, Milton, Mountain
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Park, Palmetto, Roswell, Sandy Springs, Union City, and Unincorporated Fulton County participated
in the 2016 plan update of the existing plan. School districts are defined as local governments,
according to Federal regulations at 44 CFR Section 201.2, and are therefore required to have a
FEMA-approved local mitigation plan to be eligible for project grants under FEMA hazard mitigation
assistance programs. A school district may also demonstrate their participation as a separate
government entity in another local government’s approved mitigation plan to be eligible for project
grants under FEMA hazard mitigation assistance programs.

The planning process presented many opportunities for multijurisdictional participation. These
multijurisdictional participation opportunities included the following activities:

e Planning sessions in which participants

Selected a risk assessment methodology

Updated the hazard vulnerability assessment

Reviewed and revised existing goals and develop new goals as appropriate

Identified mitigation projects

Updated list of existing mitigation actions being undertaken throughout the County

ndividualized jurisdiction assessments

Reviewed risk assessment and hazard vulnerability specific to each jurisdiction

Discussed priority hazard mitigation issues facing each jurisdiction

o Discussed potential mitigation actions and solutions for areas of the jurisdiction
vulnerable to priority hazards

o Discussed and capture mitigation actions, policies, and ordinances undertaken or
enacted by the jurisdiction that support hazard mitigation.

2.4 Public Participation

[ ]
5 O O O OO

O O

The public was invited to participate in the process and provide comment on the draft of the hazard
mitigation plan. The Atlanta Fulton County Emergency Management Agency issued press releases
and social media announcements informing the public of the opportunity to comment. Three public
meetings were conducted on October 22, 2015; January 20, 2016 and the last one on March 9,
2016. These meetings were held in different geographical locations of Fulton County (North, Central
and South) to maximize the potential for the citizens to review the plan update process, discuss
concerns and have the opportunity for input. Copies of the press releases are included in Appendix
B — Meeting Documentation. The public was also encouraged to participate by completing a survey,
which was posted online for easy access. The survey was also announced on AFCEMA’ s website
and distributed to the community through the Fulton County Office of External Affairs, via emails,
press releases, social media announcements, flyers and hard copies were also available at the
public meetings. A copy of this survey can be found in Appendix F. AFCEMA received 893
responses and the information was collected, discussed and incorporated throughout the planning
process. Each municipality was forwarded any responses which originated from their jurisdiction. A
final draft of the updated HMP will also posted to the AFCEMA website for public review and
comment.

2.5Multijurisdictional Plan Adoption

To ensure that the plan both met the requirements of the DMA 2000, as well as to support the long
term goal of having all jurisdictions in the County covered under a comprehensive and cohesive
countywide DMA 2000 plan, an approach to the planning process and plan documentation was
developed to achieve the following:
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e The plan will be multijurisdictional, with the intention of including all municipalities in Fulton
County. AFCEMA invited all jurisdictions in Fulton County to join in the planning process and all
fourteen local municipal governments in the County plus Unincorporated South Fulton
participated in the 2015-16 plan update process as indicated in Table 2-1 below.

Table 2.1. Participating Jurisdictions

Alpharetta

Atlanta

Chattahoochee Hills

College Park

East Point

Fairburn

Hapeville

Johns Creek

Milton

Mountain Park

Palmetto

Roswell

Sandy Springs

Unincorporated S. Fulton

Union City

e The plan considers all natural hazards potentially effecting Fulton County, thereby satisfying the
natural hazards mitigation planning requirements specified in DMA 2000. In addition, non-natural
hazards that pose significant risk were considered as well.

e The plan was developed following the process outlined by DMA 2000, FEMA regulations, and
prevailing FEMA and GEMA guidance. Following this process ensures that all the requirements
are met and support plan review. In addition, this plan will meet criteria for the National Flood
Insurance Program (NFIP) Community Rating System (CRS) and the Flood Mitigation
Assistance (FMA) programs. A copy of each jurisdictions resolution to adopt the Fulton County
Multijurisdictional Hazard Mitigation Plan is included in Appendix A.

Fulton County 2016 Multijurisdictional Hazard Mitigation Plan
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Chapter 3. County Profile

Chapter Overview

3.1 Federal Requirements

3.2 Summary of Plan Updates

3.3 Geographic Setting and History

3.4 General Building Stock

3.5 Climate

3.6 Population, Demographics and Land Use
3.7 Critical Facilities

3.1 Federal Requirements

This chapter of the plan addresses the advisory on page 27 of the FEMA Local Multi-Hazard
Mitigation Planning Guidance, July 1, 2008, which suggests community profile information be
included to provide context for understanding the plan:

“The planning team should consider including a current description of the jurisdiction in this section
or in the introduction of the plan. The general description can include a socio-economic, historic, and
geographic profile to provide a context for understanding the mitigation actions that will be
implemented to reduce the jurisdiction’s vulnerability.”

3.2 Summary of Plan Updates
Table 3.1 summarizes changes made to the 2010 plan as a result of the 2016 plan update, as
follows:

Table 3.1. Summary of Plan Updates for Planning Process

Section Change

. : . Updated data and added maps
3.3 Geographic Setting and History topshow geographic setting. P

Added section 3.4 to include
overview of general building
34 General Building Stock stock plus estimated
replacement values per
jurisdiction.

3.5 Climate Updated climate data

Updated data. Moved overview
of Countywide population and
land use information to this
chapter in 2016. Each
municipality now has an
individual annex designed to
capture specific local population,
demographic and land use data.

3.6 Population, Demographics and Land Use
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Section Change

Section was previously in
Chapter 5.

Added section in 2010 and
included maps to display
locations within the County.
Transportation data was updated
3.7 Critical Facilities and now includes maps of
transportation facilities. Lifeline
Utility Systems data and maps
were added to Section 3.7 as
well.

3.3 Geographic Setting and History

Located in Central Northwestern Georgia, Fulton County was
established in 1856 and is the most populous of all Georgia counties.
It consists of 14 incorporated cities, including Atlanta, which serves as
the County seat. Long and narrow in shape, the total area is
approximately 534.5 square miles. The 2014 total population estimate
of Fulton County is approximately 996,319.2 This represents an 8.2%
increase since the 2010 Census.

According to Forbes.com?® Atlanta is considered to be a top business
city and is a primary transportation hub of the Southeastern United
States - via highway, railroad, and air. Atlanta contains the world
headquarters of such large corporations as the Coca-Cola Company,
Georgia-Pacific, AT&T Mobility, the Cable News Network, Delta Air Lines, and Turner Broadcasting.
Atlanta has the country's third largest concentration of Fortune 500 companies and more than 75
percent of Fortune 1000 companies have business operations in the metropolitan area, helping
Atlanta realize a gross metropolitan product of $294 billion, accounting for more than 2/3 (67.8%) of
the Georgian economy*. Hartsfield—Jackson Atlanta International Airport has been the world's
busiest airport since 1998 (measured by number of passengers).

Atlanta is home to a large concentration of colleges and universities with more than 30 institutions of
higher education. Some of these include prominent institutions such as: The Georgia Institute of
Technology, Georgia State University, Spelman College, Morehouse College, Clark Atlanta
University, Oglethorpe University, Atlanta Christian College, and Mercer University.

In addition to the City of Atlanta, which is the largest jurisdiction, there are 13 other municipal
jurisdictions in Fulton County, with Mountain Park being the smallest. Within the County, there is
wide variety in the character of the communities including industrial, agricultural, and equestrian.
Some cities have been established for over a century while four communities (Milton,

2 US Census QuickFacts, http://quickfacts.census.gov/qfd/states/13/13121.html
3 http://www.forbes.com/places/ga/atlanta/
4 U.S. Metro economies, November 2013 http://www.usmayors.org/metroeconomies/2013/201311-report.pdf
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Chattahoochee Hills, Sandy Springs, and Johns Creek) have incorporated since the original 2004
version of the hazard mitigation plan.

Although there are many large businesses and entities within the City of Atlanta, there are other
noteworthy businesses and features located within other jurisdictions. For example, College Park is
home to the busiest airports in the world, Hartsfield-Jackson Atlanta International Airport®. The
Georgia International Convention Center, owned and operated by the City of College Park, is also
within the City limits.

The 2015-16 HMPC represents Fulton County, the 14 incorporated jurisdictions and Unincorporated
South Fulton County. The 14 municipalities and unincorporated areas include:

e Alpharetta

e Atlanta

e Chattahoochee Hills
o College Park

e East Point

e Fairburn

e Hapeville

e Johns Creek

e Milton

e Mountain Park
e Palmetto

e Roswell

e Sandy Springs
e Unincorporated S. Fulton
e Union City

Figures 3-1 and 3-2 show an overview of the planning area, including the participating jurisdictions.
For additional maps of jurisdiction locations, see Annexes 1-15.

5 Source: Airports Council International http://www.aci.aero/Data-Centre/Monthly-Traffic-Data/Passenger-
Summary/Year-to-date
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Figure 3-1: Overview of Fulton County
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Figure 3-2: Overview of Planning Area
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Fulton County is governed by a seven member board of commissioners, and a County Manager
form of government in which day-to-day operation of the County is handled by a manager appointed

by the board.
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3.4 General Building Stock

According to 2010 Census data, 376,377°% households are located in Fulton County. A household
includes all the people who occupy a housing unit as their usual residence. The Census data
identified 437,105 housing units in the County. A housing unit is a house, apartment, mobile home
or trailer, a group of rooms, or a single room occupied as separate living quarters (or if vacant,
intended for occupancy as separate living quarters). According to the 2010-2014 American
Community Survey, the largest share of housing units (48.6%) in Fulton County are classified as
one-unit detached homes. The median price of a single-family home in Fulton County was estimated
at $237,600 based on the 2010-2014 American Community Survey (U.S. Census 2010; U.S. Census
2015).

For this update, the default general building stock in HAZUS-MH 2.2 was used at the census block
level. The replacement cost values are calculated using 2015 RS Means valuations. For number of
structures, the County provided a spatial layer with building footprints.

For the purposes of this plan, approximately 294,345 structures were identified by the spatial data
available. These structures account for a replacement cost value of approximately $133.6 billion.
Estimated content value was calculated by using 50% of the residential replacement cost value, and
100% of the non-residential replacement values. Using this methodology, approximately $87.7
billion in contents exist within these properties. Approximately 89.7% of the total buildings in the
County are residential, which make up approximately 67.0% of the total building stock value. Table
3-2 presents building stock statistics by occupancy class for Fulton County.

6 Source: https://www.census.gov/quickfacts/table/PST045215/13121

Fulton County 2016 Multijurisdictional Hazard Mitigation Plan 3-6


https://www.census.gov/quickfacts/table/PST045215/13121

ueld uonesiiA pJezeH [euondIpsiN(NIAl 9T0Z Auno) uoynyg

Ao D :ssloN
Aunod uoyn4 ‘2’z HN-SNZVH :821nos
000°€92'€8T'6% | 8LF' | 000'698'806°€S$ | L9S'TZ | 000'6/G'89€'8¥T$ | S88'€9Z | 000°290°'65€'TZ2$ | 000°0£9°80L'28% | 000°ZEV'0S9'EETS | SWE'V6LC acgm_wo%:s y
000'2h'26$ P 000°0TE‘'88Y$ 962 000'90%'S6Y'2$ 670'9 000'8TS‘0ST‘€$ | 000'87Y'69T‘T$ | 000°0L0'T86'TS 6719 (2) Auo uon
000°€L2'TT6$ 187 000'T80°GG2'8% | L0€'C | 000'8€9'8vE'9T$ | ¥98'€Z | 000'282°/G2'92$ | 000°€v'869'0T$ | 000v¥8'8SS'STS | 220°L2 sbul amuwgmm
000'076'8T6$ 805 000'S06'8€0‘¥$ | TLZ'T | 000'0ST'ZEV'ST$ | S€6'92 | 000°€2S'266'02$ | 000'8ST‘TS0'8$ | 000'G9E'9r6'ZT$ | SvS'6C () llemsoy
000'9.6°L£$ T4 000'6/8°22T$ S0T 000'6/8°2£9% 659'T 000°'6€7'2€8$ 000'TOL‘E€TES 000'8€.'8TSS$ 1T8'T (0) onswred
000'Z8T‘z$ 9 000'95E'€T$ vz 000'069'S.T$ 082 000'889'26T$ 000'ZTT'L9$ 000'9/5'G2T$ €Te S hmwc:o_\,_
000'T9V'86$ 821 000'G75'589% eV 000'€0S§'¥TZ'9$ | SSE'0T | 000°€ET‘Z60°L$ | 000'8.+'02S'2$ | 000'SS9'TLGVS 100'TT (0) uoyn
000'TZ0'TTES 292 000'9TZ'988'T$ Tv6 000'6EL'0EE'vT$ | 9vv've | 000'sSe'2S8'9T$ | 000'T8E'2L0°9$ | 000'v26'v2L'0T$ | OF8'Se | (D) %8810 suyor
000'TT¥'8E$ 1€ 000'87T‘891$ 852 000'v06°05.$ L0T'Z 000'G29'82€'T$ 000°'S.L V7SS 000'006'€8.$ v’z () alnaden
000'792'225'T$ 5147 000°'206'0T9‘'€$ | €0S'T | 000'6Ev'vE0'€T$ | 2S2°'0€ | 000'9TH'T8S'8T$ | 000'609°2/Z'Z$ | 000°208'80E'TT$ | 6SP'ZE ﬁwﬂmw“w”__ﬁ%v
000'291'2TZ$ Gl 000'8ev'262$ L2z 000'6T8'08.'T$ L6T'Y 000'6.1'€8E'2$ 000'87E'vT6$ 000'TE8'89Y'T$ SYS'y (0) winqure
000°2€L'6Y2$ 79T 000°02S‘€LY'T$ ov8 000°200'909‘v$ | SEOTT | 000°922°099'9% | 000°'GZE'8€9°Z$ | 000'TOV'2Z0'v$ TAAAA (0) wio0d 1se3
000'TS0'06$ 9/ 000'90T‘TS9$ €8¢ 000'G85'8ES'T$ 8T0'€ 000'€6T'v89°'2$ | 000'8rZ'960'T$ | 000°GY6'285'T$H zl6'e | (0)stred ab9)j00
000°'679°6$ 74 000°2v2'Se$ 61 000°'9€E ¥8€ES$ 966 000'EET EEVS 000'7TO‘ESTS 000'6TT'082$ 780°'T mm;ww%ﬁﬁ_go
000'/26'856'€$ | €98'T | 000'22S'v.6'22$ | 6/6'0T | 000'€6¥'69€'09% | 629'20T | 000'892'0,986$ | 000°60€‘69T'OV$ | 000'656'005'8S$ | 92T'STT (0) ewepy
000°/T2°0€L$ Zve 000°€89°226'€$ | €S2'T | 000'G66'892°0T$ | 8S0'OT | 000'6.¢'Z¥2‘'ST$ | 000°TEZ'220'9$ | 000°'8¥72'022'6% 0S8°LT (0) enareydiy

a[eA [eloL

elasnpuj

[eloJawiwo)

aneA [e1ol

[enuapisay

(swsuon
+ ADY) [e101

Sjuajuo)d
pajewnss

anjeA 1s0)
Juswade|day

salouednoaQ ||V

sse|D Aouednoao0 Aq (ADY) @njeA 1S0)D 1uawade|day pue 1uno) Y201S bulp|ing "z-€ a|qel

ajfo.q AQqunoy) :g 433doy?)




8-€ ueld uonesiiA pJezeH [euondIpsiN(NIAl 9T0Z Auno) uoynyg

"(ETOZ SnsuUaD 'S'N) sudWYSI|qeISd F6E'E Yim Ansnpul apeul [ielal 8y} pue ‘siuswiysi|oelss
/T9°€ yum Ansnpul aduelsISSe [el20S pue ased yleay ayl Ag pamojio) SI SIyl TO0‘Z yum ‘Aluno)d ayl ul Sjuawysligeiss Jo Jagunu
1Sow a8yl sey Alsnpul SadIAISS [e2Iuyda] pue ‘oynualds ‘feuoissajold ayl Auno) uoyng ul aidoad 9gg‘sz, Arewixoidde Bulkojdwa
sjuswysi|gelse ssauisng §/8'cE pauiusapl ejep sulened ssauisng Ajuno) sneaing snsua) ‘SN £TOZ 2YL 'ShHun payoelsp Ajwe)
-9|Buis ale AJUnoH uoy N4 Ul (SHUN 68E‘GTZ 10 %8Y) Slun Buisnoy jo Alolew sy Yeyy paunuapl erep AsAINS Allunwiwo) ueduswy yT0Z 8yl

ajfo.q AQqunoy) :g 433doy?)




Chapter 3: County Profile

Figure 3-3 through Figure 3-5 shows the distribution and exposure density of residential,
commercial, and industrial buildings in Fulton County based on the HAZUS Default data. Exposure
density is the dollar value of structures per unit area, including building content value. The densities
are shown in units of $1,000 ($K) per square mile. Viewing exposure distribution maps, such as
those used for 3-3 through 3-5, can assist communities in visualizing areas of high exposure and in

evaluating aspects of the study area in relation to the specific hazard risks.

Figure 3-3. Distribution of Residential Building Stock and Value Density in Fulton County
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Figure 3-4. Distribution of Commercial Building Stock and Value Density in Fulton County
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Figure 3-5. Distribution of Industrial Building Stock and Value Density in Fulton County
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3.5 Climate

Fulton County is considered to be a humid, subtropical climate with the average minimum and
maximum temperatures recorded as 53.1° F and 71.9° F respectively. The average annual rainfall
amount is approximately 49.74 inches, which is distributed relatively evenly throughout the year.
The average amount of snowfall is around 2 inches. Table 3.3 provides monthly averages as of
March 2016°.

Table 3-3. Average monthly climate data

\ Temperature (°F) Rainfall Snowfall

| Mean Low | Mean High | (inches) | (inches)
January 34 52 4.21 1.0
February 38 57 4.69 0
March 44 65.0 4.8 1.0
April 51 73 3.35 0.0
May 60 80.0 3.66 0.0
June 68 86 3.3.94 0.0
July 71 89 5.28 0.0
August 71 88 3.9 0.0
September 65 82 4.49 0.0
October 54 73 3.43 0.0
November 44 64 4.09 0.0
December 37 54 3.9 0.0

3.6 Population, Demographics, and Land Use

As indicated by the County population in 2000 of 816,662 as compared to its current July 2015
estimate of 1,010,562 the County has experienced a substantial amount of growth.

According to the 2010 U.S. Census, Fulton County had a population of 920,581 people, which
represents a 12.8 percent increase from the 2000 U.S. Census population. HAZUS-MH
demographic data will be used in the loss estimation analyses in Chapter 5 of this plan. All
demographic data in HAZUS corresponds to the 2000 U.S. Census data. Table 3-4 presents the
population statistics for Fulton County based on the 2006 - 2010 and 2010 — 2014 U.S. Census
American Community Survey data. Figure 3.4 shows the distribution of the general population
density (persons per square mile) in 2010 by Census block. For the purposes of this plan, the 2010

7 U.S. Climate Data, Atlanta-Fulton County Airport Averages http://www.usclimatedata.com/climate/atlanta-
fulton-county-arpt/georgia/united-states/usga0029
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Census was used where the data was available and supplemented with HAZUS-MH data
(representing 2000 data).

DMA 2000 requires that HMPs consider socially vulnerable populations. These populations can be
more susceptible to hazard events, based on a number of factors including their physical and
financial ability to react or respond during a hazard and the location and construction quality of their
housing. For the purposes of this study, vulnerable populations shall include (1) the elderly (persons
aged 65 and over) and (2) those living in low-income households.

Table 3.4. Fulton County Vulnerable Population Statistics

American Community Survey 2006-2010 American Community Survey 2010-2014
icipali 9 . 9 - % | Low-  %Low-_

unicipalty Population %%E Pcf)p. InLc%V\rlne IﬁcLoor;ve Poiglrj]lat Fé%ﬁ’_ P(f)p. InLcoo\Ar’ne IﬁcLoorxve

65+ Pop.* Pop. 65+ Pop.* Pop.

Alpharetta 54,590 3,708 6.8% 1,941 3.6% 60,903 4,994 8.2% 3,112 5.1%
Atlanta 388,512 39,057 10.1% 87,889 22.6% 440,641 | 44,505 | 10.1% | 104,011 25.2%
Chatta?l‘l’soc"ee 2,032 343 | 16.9% 165 8.1% | 2511 465 | 185% | 375 15.2%
College Park 13,807 1,018 7.4% 4,333 31.4% 14,019 841 6.0% 5,573 39.9%
East Point 33,528 2,687 8.0% 6,264 18.7% 35,070 3,332 9.5% 9,345 27.1%
Fairburn 11,473 645 5.6% 1,071 9.3% 13,520 906 6.7% 2,013 15.0%
Hapeville 6,186 533 8.6% 2,124 34.3% 6,611 549 8.3% 1,989 30.1%
Johns Creek 72,654 4,319 5.9% 3,590 4.9% 80,979 6,478 8.0% 3,736 4.6%
Milton 29,115 1,570 5.4% 1,752 6.0% 34,874 2,685 7.7% 1,709 4.9%
Mountain Park 485 39 8.0% 19 3.9% 529 59 11.2% 42 7.9%
Palmetto 4,177 712 17.0% 584 14.0% 4,893 548 11.2% 1,029 21.2%
Roswell 85,260 7,993 9.4% 6,136 7.2% 92,364 10,899 | 11.8% 7,730 8.4%
Sandy Springs 90,413 9,148 10.1% 7,695 8.5% 98,480 11,128 | 11.3% 12,269 12.5%
Union City 17,615 1,178 6.7% 3,449 19.6% 20,200 2,040 10.1% 5,454 27.1%
County Total 858,784 74,893 8.7% 131,531 15.3% 967,100 | 93,809 9.7% 166,936 17.8%

Source:  American Community Survey 2006-2010 and 2010-2014, S0101, S1701 (U.S. Census Bureau); HAZUS-MH (for 2000 U.S. Census
data) Note: Pop. = population; * Individuals below poverty level

The 2014 U.S. Census American Community Survey data identified approximately 166,936
individuals in Fulton County as having an annual income below the poverty level.

Fulton County is also the home to the State’s capital, Atlanta, which is the most populous City in the
State of Georgia. As of 2014, Atlanta had an estimated population of about over 440,000 people. Its
metropolitan area, officially named the Atlanta Metropolitan Area is the ninth largest metropolitan
area in the country, inhabited by about five and one-half million people. Moreover, the Atlanta
Combined Statistical Area has a population approaching six million, making it the most populous
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metropolis in the Southeastern United States. Like most areas in the Sun Belt, the Atlanta region has
seen explosive growth since about 1976. In the past decade the metro population has grown by
nearly 40 percent, from 2.9 million to 4.1 million people. A good measure of this growth is the ever-
changing downtown skyline, along with skyscrapers constructed in the Midtown, Buckhead, and
outer perimeter (fringing 1-285) business districts.

3.6.1 Population Trends

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

Fulton County’s Department of Environment and Community Development (E&CD) uses a building
permit model to estimate population. The forecasts are based on a gradual reduction in permits as
the remaining vacant buildable land diminishes. This model was calibrated to the 1990 to 2000 US
Census, but is different than the Census Bureau’s Estimates and Atlanta Regional Commission’s
(ARC) County Forecasts.

ARC has developed a new series (called Series 15) of population and employment forecasts for the
20-County region through the year 2040. This data support the transportation project prioritization
and land use planning that is the basis of The Atlanta Region's Plan, a long-range blueprint for
sustainable growth over the next 30 years.

ARC'’s Series 15 forecasts anticipate, for 2040, just over 8 million persons in the 20-County area.
From 2015 to 2040, the 20 County Atlanta Region is forecast to add 2.5 million residents. Average
annual growth rate 2015-2040 is a modest 1.5%, which while strong (and higher than during the
recession) is a departure from more robust historical trends. The average annual regional population
growth rate between the 1950s and the 2000s was 3%. Employment for the 20 County Atlanta
Region is projected to increase by 1.04 million jobs between 2015 and 2040. The average annual
employment growth rate during this period is forecast at 1.2%.
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Figure 3-6: Population and Demographic Forecast 2015-2040
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According to 2014 Census population estimates, Fulton County is the most populous County in
Georgia. At 534.5 square miles, Fulton ranks 21st (out of 159) in the state in area and is the largest
in the 10-County Atlanta region. Fulton County’s estimated 2015 population is now listed as
1,010,562 with an estimated 2040 population of 1,264,376.8

Fulton County was identified as the 52nd largest County in the nation based on the 2000 Census
Bureau population estimates and it contained 14% of the state’s population in 1960. Since 1980,
Fulton County has held 10% of the state’s population growth. As shown in table 3-5, Fulton County
has been growing at a rate of 2.08% with the region growing at a rate of 2.14% per year. Both are
growing at a faster rate than the state’s growth rate of 1.68% and the United States growth rate of
0.92%.

Table 3-5. Fulton County, Georgia, Annual Demographic Counts, Estimates and Forecasts, 1990 to
2020

Fulton County

Annual Fulton

Fulton County

VRS Population Cobiigy Clietii Share of GA
Rate
2005 904,796 3.14% 10.14%
2006 911,334 0.72% 10.06%
2007 927,504 1.77% 10.09%
2008 943,116 1.68% 10.12%
2009 958,169 1.60% 10.13%
2010 972,678 1.51% 10.14%
2015 1,061,057 1.63% 10.37%
2020 1,140,576 1.35% 10.52%
2025 1,221,054 1.29% 10.67%
2030 1,294,612 1.11% 10.77%

U.S. Census Bureau

3.6.2 Population in Cities

According to the 2000 Census, approximately 73% of Fulton County’s population lived within its 10
cities that it had at the time. According to the 2014 American Community Survey, roughly 94 percent
of the County’s population lives within its incorporated cities. The City of Atlanta, the State’s largest
City, has been growing since the 1990s, after a declining population in the 1970s and 1980s. The
City of Atlanta has a 2014 population of 456,002, of which 440,641is in Fulton County. Mountain
Park, the smallest City in Fulton County, has a population of 547, of which 529 is in Fulton County.
Some of the growth in the cities has resulted from annexation of unincorporated portions of Fulton
County. Since 2000 this has also accompanied by the incorporation of Sandy Springs in December

8 http://documents.atlantaregional.com/research/20-County-data-dashboard/
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2005, Johns Creek and Milton in December 2006 and the City of Chattahoochee Hills in 2007°. Due
to this activity the populations within the cities are expected to grow. Figure 3-7 shows the

distribution of General Population for Fulton County.

Figure 3-7. 2010 Population Distribution for Fulton County
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According to the 2000 US Census, the unincorporated portion of Fulton County had a population of
229,916 persons. Population in the unincorporated areas has grown from 17% in 1980 to 27% in
2005 as a percentage of the Fulton County population. Between 1980 and 2005, unincorporated

% Fulton County 2030 Comprehensive Plan, page 13.
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Fulton County experienced dramatic growth, growing by 144%. North Fulton, the fastest growing
planning area, grew by 638% between 1980 and 2005. Unincorporated Fulton County was
forecasted to grow by almost 44% between 2005 and 2025; however Unincorporated South Fulton
County experienced 66.2% growth at a rate of 25% in spite of losing nearly 58% of its land mass
between 2000 and 2010.

Table 3-6. 1980-2025 Population and Forecasts in Fulton County Cities and Unincorporated Areas

Cities: (Only the Fulton County portions are shown)
Alpharetta 34,854 37,132 42,120 44,027 45,509 47,194
Atlanta 386,699 447 245 462,908 505,054 542,985 582,678
Chatt Hills N/A N/A
College Park 18,810 18,968 20,797 21,937 22,871 23,622
East Point 39,595 38,653 44,704 47,579 50,021 52763
Fairburn 5,464 8,561 9,075 11,038 12,926 14,831
Hapeville 6,180 6,175 6,849 7,441 7,970 8,490
Johns Creek N/A N/A NA NA NA NA
Milton N/A N/A NA NA NA NA
Mountain Park 496 500 606 642 672 687
Palmetto 3,073 4,225 4,492 5,661 6,529 7,396
Roswell 79,334 82,912 90,587 94,911 98,325 101,274
Sandy Springs 85,835 86,698 92,529 97,546 101,678 105,861
Union City 11,621 15,250 15,264 17,008 18,620 20,003
City Total 586,126 659,621 696,643 755,367 807,366 859,997
Unincorporated Planning Areas:
North Fulton 91,400 93,192 100,300 106,553 NA NA
SW Fulton 11,300 12,851 15,152 17,368 19,446 21,541
South Fulton 41,345 52,439 66,639 80,611 94,000 107,489
Unincorporated | 5 g5 245,180 274,620 302,078 326,975 352,103
Fulton Total
F”'tOT”O?;“”ty 816,006 004,796 972,678 1,061,057 | 1,140,576 1,221,054

Latest figures available according to Fulton County 2025 comprehensive plan, much of the unincorporated lands
have since been annexed. See municipality annexes for additional details.
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Figure 3-8. Total Change in Population, 2000 - 2010
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Source: ARC Cities and Towns. 2010 Yearbook of Growth and Change.

3.6.3 Land Use and Development Trends

It is important to note that significant changes have taken place to the jurisdictional boundaries within
Fulton County the last 11 years. Four new municipalities were incorporated: the City of Sandy
Springs in December of 2005, the cities of Johns Creek and Milton in December 2006 and the City of
Chattahoochee Hills in December 2007. Additional annexations have taken place by the cities of
Atlanta, Alpharetta, Fairburn, Palmetto and Union City. This activity has reduced the size of
Unincorporated Fulton County from 191,701 acres in November 2005 to only 67,574 acres in
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November 2010. Unincorporated portions of South Fulton County also shrank between 2005 and
2010%%°,

Table 3-7. Change in Unincorporated Fulton County Land Area

0, (o)
2005 Acres %o0f South Fulton 2010 Acres % of South Fulton
County County
Unincorporated Fulton County 117,110 80.0% 67,574 46.1%
Total Acres 146,467 100.0% 146,467 100.0%

Source: Fulton County 2030 Comprehensive Plan

Additionally the state of Georgia adopted new minimum planning standards in 2005 that require local
governments to focus upon areas where they have land use planning authority. This meant that all
municipalities within Fulton County had to adopt their own comprehensive plans. For Fulton County
this resulted in a shift to focus primarily on Unincorporated South Fulton County and to develop a
2030 comprehensive plan.

Figure 3-9 Regional Annexation: 2000 - 2010

Source: ARC Cities and Towns. 2010 Yearbook of Growth and Change. P29

10 Fulton County 2030 Comprehensive Plan
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Growth and development in unincorporated Fulton County are generally in accordance with the 2015
Land Use Map, the Fulton County Zoning Resolution (adopted in 1955) and other development
regulations. Single family residential development has been the largest factor in shaping the
development patterns of Fulton County.

Areas of rapid growth in Fulton County are tracked by monitoring water demand, sewer flows, the
increase in number of new accounts added to the system, zonings, increases in population and
households as well as population and household forecasts. The Georgia 400 corridor in North
Fulton, located in the Big Creek Basin, and the Palmetto-Fairburn corridor in South Fulton County
have been identified as two high growth areas.

There has also been an increase in redevelopment and transitional areas of older commercial and
industrial properties from the 1960’s, 1970’s and 1980’s. Sandy Springs along Roswell Road and
GA 400, Fulton Industrial Boulevard, Roosevelt Highway, and Old National Highway are all locations
where redevelopment of residential, commercial, and industrial uses have been taking place and are
being encouraged to continue.

Major environmental problems associated with rapid land development has included the loss of trees
and other vegetation, loss of wildlife habitat, reduced water quality, poor air quality, and creation of
severe micro-climates such as urban heat islands. Atlanta estimates that 60% of Atlanta’s natural
tree cover has been removed over the last 20 years. In addition, conversion of undeveloped land to
impervious surfaces has increased storm water runoff, which directly impacts the quality and flow of
Fulton County’s streams. In fact, nonpoint source pollution (runoff from parking lots, city streets,
roofs, and lawns) is now responsible for 75% of the pollution in 3,400 stream miles in Georgia that
do not meet water quality standards.*!

Fulton County Planning Areas

The following Planning Areas information contains the most recent countywide data available to the
planning team during the update process'?. The information in this section is beneficial for
understanding the trends within Fulton County; however, specific land use maps and future
development trends are now primarily addressed in the fourteen individual municipality annexes plus
the Unincorporated South Fulton County annex of the 2016 Fulton County Multijurisdictional Hazard
Mitigation Plan. This change will allow for more focus on local planning efforts, new comprehensive
planning methodology adopted by the state of Georgia, and addresses the many recent changes to
the jurisdictional boundaries within Fulton County.

Fulton County Environment and Community Development Department created planning areas to
recognize parts of the County which have very different characteristics. The planning areas are:
North Fulton, an area of 79.5 square miles and located north of the Chattahoochee River, Sandy
Springs, an area of 38.7 square miles north of the City of Atlanta and south of the Chattahoochee
River, Southwest Fulton, the area west of the City of Atlanta and east of the Chattahoochee River
with 25.6 square miles, and South Fulton, an area of 158 square miles south of the City of Atlanta.

North Fulton Planning Area

112025 Fulton County Comprehensive Plan, Land Use Element, p. 6-26.
12 Fulton County 2025 Comprehensive Plan and 2010 Hazard Mitigation Plan.
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The North Fulton Planning Area consists of 79 square miles and as of 2005 had approximately
94,995 residents. North Fulton is composed of Northeast (NE) Fulton, which is the unincorporated
area of Fulton County east of GA 400 and the cities of Alpharetta, Mountain Park and Roswell, and
Northwest (NW) Fulton, which is the portion of unincorporated Fulton County north of the Cities of
Roswell and Alpharetta. Smaller unincorporated communities are located in NE and NW Fulton.

The Northwest portion of North Fulton is an emerging area of development. Once an area with
primarily rural agricultural land, it is now a mix of rural/agricultural uses, residential subdivisions, golf
courses and small commercial nodes. Regional employment corridors have formed along Georgia
400 and State Route 9. The northeast portion of North Fulton is characterized by medium density
residential areas in the east and central part and by retail/office corridors. Portions of the western
part of the area, in the Shakerag Community, retain some of their rural character. Johns Creek
Technology Park, a regional employment center, is located along Medlock Bridge Road and
McGinnis Ferry Road.

Residential North Fulton is forecasted to grow by 24,019 residents and 11,416 households between
2005 and 2025. If North Fulton develops in the same pattern as it has to date, the additional
households and population would require between 4,766 and 5,783 acres. This is equal to about a
third of the land identified as forest and agricultural in the existing land use inventory. Based on the
employment forest, the number of jobs will increase by 31,106 between 2005 and 2025. Based on
current development patterns, the forecasted employment may require almost 1,432 acres.
Currently approximately 1,217 acres are used for institutional uses. An additional 313 acres may be
needed for institutional uses. The 100 year floodplains are protected by current stream buffer
ordinances.

The table below summarizes the existing land uses for North Fulton. This table provides the acres
for the categories stated above as well as more detailed sub-categories.

Table 3-8. Existing Land Use North Fulton Planning Area

Land Use Classification Areain Acres Percent of Total

Low-Density Re5|dent|al (less than 2 9.469 19.0%
units per acre)

Medlum-Denslty Residential (2to 5 7818 15.7%
units per acre)

High-Density F_2e5|dent|al (more than 5 1,207 2 4%
units per acre)

Office 467 0.9%

Retail 742 1.5%

Industrial 83 0.20%

Government 381 0.8%

Other Institutional 326 0.7%

School 429 1.01%
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Land Use Classification Areain Acres Percent of Total
Communications/Utility/Transportation 4,748 9.5%
Private Recreation 1,805 3.6%
Public Recreation 303 0.6%
Forest 12,747 25.6%
Agricultural/Vacant 4,674 9.4%
Water bodies & Flood Plain 4,549 9.1%
Total 49,779 100%

Sandy Springs Planning Area

Sandy Springs is expected to grow from an estimated population of 86,698 in 2005 to 105,861 in
2025. This represents an additional 19,163 people and a growth rate of 22.1%. The number of
households is forecasted to increase by 10,871 from 42,683 to 53,554. If Sandy Springs develops in
the same pattern as it has to date, the additional households would require between 2,707 and
3,119 acres. This is more than the land currently designated as Forest in the existing land use
inventory. The County plans to accommodate for this growth through a variety of options such as
turnover in existing neighborhoods, infill and redevelopment of existing areas, and use of non-
residential lands that are under-utilized and have suffered from disinvestment.

Population and business growth is anticipated primarily along the Roswell Road and GA 400
corridors. Fulton County forecasts that the four census tracts along these corridors will have a
57.5% increase in population between 2000 and 2030. The remaining 11 census tracts in Sandy
Springs are expected to each have less than 10% increase in population.

The 100-year floodplains for stream bodies are protected by current stream buffer ordinances of 50
feet. There are steep slopes which need protection and a steep slope ordinance is under
development. The Land Use Plan Map shows almost 16% of the land uses designated as private
recreational space, stream and water bodies, and 100 year floodplain as open space. It is the intent
of the Comprehensive Plan policies to maintain the integrity of undisturbed buffers and water
courses in Sandy Springs. The Plan also encourages the reclamation of stream banks and piped
streams to a more natural state. These efforts are needed to improve water quality and provide
habitat for animals.

The Table below summarizes the existing land uses for Sandy Springs.

Table 3-9. Summary of Existing Land Use Sandy Springs Planning Area

Land Use Classification Area in Acres Percent of Total

Low-Density Residential 7,048 28.4%
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Land Use Classification

Area in Acres

Percent of Total

Medium-Density Residential 4,201 16.9%

High-Density Residential 999 4.0%

Office 1,173 4.7%

Retail 715 2.9%

Industrial 17 0.1%

Government 57 0.2%

Other Institutional 292 1.2%

School 263 1.1%

Transportation, C_o_mmunlcatlons & 3.797 15.3%
Utilities

Private Recreational 401 1.6%

Public Recreational 678 2.7%

Forest 2,519 10.1%

Water Resources & Flood plain 2,071 8.3%

Vacant 585 2.4%

Total 24,822 100%

Southwest Fulton Planning Area

Southwest Fulton will have a population increase of 8,690 persons by 2025. Corresponding to
population growth, the area is expected to add 5,255 more households. The area is also expected to
add 4,442 jobs by 2025. If populations grows in a similar pattern, between 3,219 and 5,517 acres will
be needed to accommodate the forecasted population growth.

Many areas adjacent to major transportation corridors are located within the 100-year floodplain.
Land uses were changed to reflect protection and a limit to development in these natural hazard
areas. The 2025 land use plan designates 16% of land uses as one of the open space categories.

The table below summarizes the existing land uses for Southwest Fulton. Southwest Fulton can be
categorized as a suburban community. However, the Fulton Industrial District comprises a large
portion of the area.

Table 3-10. Summary of Existing Land Use Southwest Fulton Planning Area

Percent of Total

Area in Acres

Land Use Classification

Low-Density Residential 606 3.7%
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Land Use Classification Area in Acres Percent of Total
Medium-Density Residential 2,291 14%
High-Density Residential 19 0.1%
Office 47 0.3%
Retail 673 4.1%
Industrial 2,657 16.2%
Government 274 1.7%
Other Institutional 117 0.97%
School 34 0.2%
Utility 2,318 14.1%
Private Recreational 430 2.6%
Public Recreational 219 1.3%
Forest 2,922 17.8%
Agricultural/Vacant 1,589 9.7%
Water & Flood Plain 2,196 13.4%
Total 16,403 100%

South Fulton Planning Area

South Fulton has the greatest amount of undeveloped land in the heart of the Atlanta Region. In the
last ten (10) years South Fulton has experienced unprecedented growth and development. In 2004,
Fulton County led the Atlanta Metropolitan Statistical Area in residential building permits by issuing a
sum of 16,921 permits. Sixty percent (60%) of the building permits were issued in South Fulton. The
development boom occurring in South Fulton mirrors the development explosion that occurred in
North Fulton twenty (20) years ago. Population projections for the next 25 years suggest an increase
of 20,000 people or more in South Fulton.

South Fulton is expected to grow from an estimated population of 52,439 in 2005 to 107,489
residents in 2025. The number of households is forecasted to increase by 17,395. If South Fulton
develops in the same pattern as it has to date, the additional households would require between
16,622 and 17,008 acres. This is equals to about a 28% of the land currently designated as forest
and agricultural in the existing land use survey.

Based on the employment forecast, the workforce will increase by 16,282. Based on current
development patterns, the forecasted workforce may require almost 2,861 acres. Currently
approximately 1,601 acres are used for institutional uses, equal to 0.03 acres per person. An
additional 1,682 acres may be needed for institutional uses by 2025.
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The Table below summarizes the existing land uses for South Fulton

Table 3-11. Summary of Existing Land Use South Fulton Planning Area

Land Use Classification INCERIWAE S Percent of Total
Low-Density Residential 11,194 11.1%
Medium-Density Residential 4,869 4.8%
High-Density Residential 139 0.1%
Office 80 0.1%
Retail 818 0.8%
Industrial 1,181 1.2%
Government 314 0.3%
Other Institutional 710 0.7%
School 579 0.6%
Utility 8,368 8.3%
Private Recreational 74 0.1%
Public Recreational 1,253 1.2%
Forest 47,454 47.1%
Agricultural/Vacant 12,190 15.72%
Water and Flood Plain 11,273 11.2%
Total 100,695 100%
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Figure 3-10. Regional Land Use Map, 2012
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3.7 Critical Facilities

A comprehensive inventory of critical facilities in Fulton
County was developed from various sources including
input from the Planning Committees. The inventory of
critical facilities presented in this section represents the
current state of this effort at the time of publication of
the HMP and was used for the risk assessment in
Section 5. For detailed lists of the critical facilities, utility systems, high-potential loss facilities

please refer to Appendix E. and hazardous material facilities.

Critical facilities are those facilities
considered critical to the health and welfare
of the population and that are especially
important following a hazard. As defined for
this HMP, critical facilities include essential
facilities, transportation systems, lifeline

Essential Facilities Essential facilities are a subset of critical

) ) . . . facilities that include those facilities that are
This section provides information on emergency

. . . L important to ensure a full recovery following
facilities, hospital and medical facilities, schools,

the occurrence of a hazard event. For the

shelters and senior care and living facilities. For the County risk assessment, this category was
purposes of this Plan, emergency facilities include defined to include police, fire, EMS, EOCs,
police, fire, emergency medical services (EMS) and schools, shelters, senior facilities and
emergency operations centers (EOC). Fugure 3-11 medical facilities.

displays the location of the essential facilities in Fulton

County.

Emergency Facilities

The Atlanta-Fulton County Emergency Management Agency (AFCEMA) is the lead County
organization responsible for providing management and coordination of mitigation, preparedness,
response, and recovery activities throughout Fulton County, and the primary Emergency
Management agency for Fulton County and the City of Atlanta. AFCEMA is a joint agency, and
conducts hazard mitigation as well as preparation and response planning in partnership with
City/County agencies, regional and state level partners, non-profit entities, schools and the private
sector.

All of the County’s municipalities are serviced by fire departments either within their borders,
supported by mutual aid departments throughout the County, or by the Fulton County Fire & Rescue
(FCFR). Police enforcement and public safety is maintained by the Georgia State Patrol the Fulton
County Police Department, Fulton County Sheriff's Office, and local departments. There are 87 fire
facilities, 53 police facilities, and 1 Multi Agency Coordination Center (MAC) located in Fulton
County.

Hospitals and Medical Facilities

The County also has multiple hospitals and health care facilities; these facilities range in size and
primary function that include smaller primary care facilities and larger, regional hospitals. There are
10 hospitals in the County (two level 1 Trauma Centers), and numerous healthcare facilities that
provide urgent walk-in care.
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Schools

There are 274 primary educational facilities (elementary, middle and high schools) and 25 secondary
educational facilities (15 colleges and 10 universities) located in Fulton County. In times of need,
schools can function as shelters and are an important resource to the community. For information
regarding shelters, see the Shelters subsection of this document.

Senior Care and Living Facilities

The County has an extensive system of programs and services for the senior population. This
includes 15 nursing homes, senior centers, and senior housing facilities. These facilities are highly
vulnerable to potential impacts from disasters, and knowing the location and numbers of these types
of facilities will be effective in managing a response plan pre- and post-disaster.

Shelters

With support and cooperation of the American Red Cross and local jurisdictions, the County assists
with the coordination and communication of shelter availability as necessitated by the execution of
local municipal emergency operation plans.

Evacuation Routes

Specific evacuation plans are identified in the Hazardous Materials Plan and Dam Safety Plans
(Emergency Operations Plans). The County assists with the coordination and communication of
evacuation routing as necessitated by the execution of local municipal emergency operation plans.

The County and municipalities have identified mitigation actions within their jurisdictional annexes to
protect critical facilities and critical infrastructure, including facilities available to support sheltering,
and transportation routes that facilitate evacuation and the movement of emergency vehicles.
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Figure 3-11. Essential Facilities in Fulton County
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3.7.1 Transportation Systems

Airports

Hartsfield-Jackson Atlanta International Airport (HJAIA) is located 7 miles south of the central
business district of Atlanta. HJAIA serves 150 U.S. destinations and more than 75 international
destinations in 50 countries. Since 1998, Hartsfield-Jackson Atlanta International Airport has been
the busiest passenger airport in the world and the busiest operations airport in the world since 2005,
averaging more than 250,000 passengers a day with almost 2,500 arrivals and departures daily.
Atlanta is also within a two-hour flight of 80 percent of the United States entire population.

The airport is the primary hub of Delta Air Lines and includes other major carriers such as Alaskan
Airlines, American Airlines, Express Jet Airlines, Frontier Airlines, Southwest Airlines, Spirit Airlines
and United Airlines. In 2014 Delta Air Lines flew 74.15% of passengers from the airport, Southwest
Airlines flew 10.18% and Express Jet Airlines flew 7.44%. The airport has 167 domestic and 40
international gates!®. The airport is served by MARTA's Red/Gold rail line.

Fulton County Airport at Charlie Brown Field is a local Class D airport located just west of Atlanta,
and operated by Fulton County. It is the nearest airport to Hartsfield-Jackson Atlanta International
Airport and handles much of the general aviation traffic that would otherwise go there. The airport
exists below and in close proximity to HJAIA’s Class B airspace.

Public Transportation

The Metropolitan Atlanta Rapid Transit Authority or MARTA is the principal rapid-transit system in
the Atlanta metropolitan area and the ninth-largest in the United States. Formed in 1971 as strictly a
bus system, MARTA operates a network of bus routes linked to a rapid transit system consisting of
48 miles of rail track with 38 train stations. MARTA operates almost exclusively in Fulton, Clayton
and DeKalb counties. It also maintains a single rail station at Hartsfield-Jackson Atlanta International
Airport. MARTA also operates a separate paratransit service for disabled customers. As of
November 2010, the average total daily ridership for the system (bus and rail) was 500,000
passengers.

Highways

With a comprehensive network of freeways that radiate out from the City of Atlanta, many rely on
their cars as the dominant mode of transportation in the region. Atlanta is mostly encircled by
Interstate 285, a beltway locally known as "the Perimeter" which has come to mark the boundary
between the interior of the region and its surrounding suburbs.

Three major interstate highways converge in Atlanta; 1-20 runs east to west across town, while I-75
runs from northwest to southeast, and 1-85 runs from northeast to southwest. The latter two combine
to form the Downtown Connector (I-75/85) through the middle of the City. The combined highway
carries more than 340,000 vehicles per day. The Connector is one of the ten most congested
segments of interstate highway in the United States. Metropolitan Atlanta is approached by thirteen
freeways. In addition to the aforementioned interstates, I-575, Georgia 400, Georgia 141, 1-675,
Georgia 316, 1-985, Stone Mountain Freeway (US 78), and Langford Parkway (SR 166) all terminate

13 Department of Aviation, Hartsfield-Jackson Atlanta International Airport. Atlanta, Georgia 30320.
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just within or beyond the Perimeter, with the exception of Langford Parkway, limiting the
transportation options in the central City. This strong automotive reliance has resulted in heavy
traffic and contributes to Atlanta's air pollution. Around 2008, the Atlanta metro area has ranked at
or near the top of the longest average commute times in the U.S.

The following is a list of major highways and roadways:

2 Interstate 20
% Interstate 75
Ef-' Interstate 85
"-ﬁ Interstate 285

@ U.S. Route 19

@ U.S. Route 23
@ U.S. Route 29

@ U.S. Route 41

@ U.S. Route 78
E@ U.S. Route 278
E] State Route 3

E’] State Route 6

E'] State Route 9

State Route 10

Rail Systems

State Route 13
State Route 14
State Route 42
State Route 54
State Route 70
State Route 74
State Route 92

@ State Route 120

State Route 138
State Route 139
State Route 140
State Route 141

@ State Route 154

State Route 400

Atlanta began as a railroad town and it still serves as a major rail junction, with several freight lines
belonging to Norfolk Southern and CSX intersecting below street level in downtown. It is the home of
major classification yards for both railroads, Inman Yard on the NS and Tilford Yard on the CSX.
Long-distance passenger service is provided by Amtrak's Crescent train, which connects Atlanta
with many cities between New Orleans and New York. The Amtrak station is located several miles
north of downtown. Transportation facilities are shown in Figure 3-12.
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Figure 3-12. Transportation Facilities in Fulton County
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3.7.2 Lifeline Utility Systems

This section presents potable water, wastewater, energy resource, and communication utility system
data. Due to heightened security concerns, local utility lifeline data sufficient to complete the
analysis have only partially been obtained. Figure 3-13 shows the locations of the facilities for these
various lifeline utility systems.

Potable Water

In Fulton County, water is provided from various facilities as a public service or through private
supplies, such as wells. Fulton County’s drinking water supply comes from a surface water source,
the Chattahoochee River. More than 450 million gallons per day (MGD) is pumped from the
Chattahoochee River by many different local utilities, including the Atlanta-Fulton County drinking
water plant, located in Johns Creek. Other jurisdictions served by this source include Alpharetta,
Johns Creek, Milton, and 80% of Roswell. The Fulton County Water Services Division and the
Atlanta Department of Watershed Management are two major suppliers of potable water in the
region.

Wastewater Facilities

Wastewater treatment facilities, including combined pump stations, are located in the cities of
Roswell, Atlanta, College Park, Palmetto, and Fairburn. Many areas of the County are served by the
Fulton County Water Services Division which provides waste water and storm water services.
Another major water provider is the City of Atlanta Department of Watershed Management, which
also oversees waste water and storm water services in the City of Atlanta and a few areas outside
the City limits.

Energy Resources

Power in Fulton County is transmitted and distributed by Georgia Power, Cobb EMC, College Park
Power, Coweta-Fayette EMC, East Point Power, Fairburn Utilities, GreyStone Power, Palmetto
Electric and Sawnee EMC. There are 4 power facilities in Fulton County.

Communications

Fulton County is served by a variety of communications systems, including traditional landline, fiber
optic, and cellular provided by multiple companies. There are 12 communication facilities in Fulton
County identified as critical facilities. Each carrier has individual plans for emergency situations
during hazard events and post disaster recovery efforts. In addition to land line, fiber optic and
cellular communications systems, Fulton County has an extensive radio communications network
that is utilized by emergency services agencies, hospitals, law enforcement, public works,
transportation and other supporting organizations.
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Figure 3-13. Utility Lifelines in Fulton County
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3.7.3 High-Potential Loss Facilities

High-potential loss facilities include dams, levees, hazardous materials facilities (HAZMAT), nuclear
power plants, and military installations. There are 578 Tier Il Haz Mat facilities located in Fulton
County. Dams are discussed below. Figure 3-14 shows the locations of the High-Potential Loss
Facilities in the County.

Dams and Levees

According to the U.S. Army Corps of Engineers National Inventory of Dams (NID), there are 130
dams located within Fulton County. These numbers differ slightly from the National Performance of
Dams Program (NPDP) which indicates that there are 133 dams in Fulton County (17 high hazard, 3
significant hazard, 90 low hazard, and 23 Unknown). For the purpose of this plan, the Fulton County
data will be used. According to County GIS data, there are 123 dams in Fulton County. Refer to
Appendix E for the names and locations of the dams found in the County.
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Figure 3-14. High-Potential Loss Facilities in Fulton County
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3.7.4 Other Facilities

The Planning Committee identified 135 additional facilities (user-defined facilities) as critical
including municipal buildings and other government facilities. These facilities were included in
the risk assessment conducted for the County. Figure 3-15 shows the locations of these
facilities in the County.

Figure 3-15. Additional Facilities in Fulton County

Source: Fulton County
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Chapter 4. Planning Process

Chapter Overview

4.1 Federal Advisory Guidance for Community Profiles

4.2 Summary of Plan Updates

4.3 Public Comment and Involvement in the Planning Process
4.4 Multijurisdictional Participation in the Planning Process

4.5 Review and Incorporation of Applicable Plans and Documents
4.6 Plan Preparation

4.7 The Plan Review and Update Process

4.1 Federal Prerequisites

This chapter of the Plan addresses the planning process requirements of 44 CFR Section 201.6(b)
and (c)(1) and the process for the plan review and update requirements of Section 201.6(d)(3), as
follows:

201.6(b) Planning Process. An open public involvement process is essential to the development of
an effective plan. In order to develop a more comprehensive approach to reducing the effects of
natural disasters, the planning process shall include:

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

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

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

201.6(c) Plan Content. The plan shall include the following:

(1) Documentation of the planning process used to development the plan, including how it was
prepared, who was involved, and how the public was involved.”
201.6(d) Plan Review.

(2) A local jurisdiction must review and revise its plan to reflect in development, progress in local
mitigation efforts, and changes in priorities, and resubmit it for approval within 5 years in
order to continue to be eligible for project grant funding.”
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4.2 Summary of Plan Updates
Table 4.1 summarizes changes made to the 2010 plan as a result of the 2016 plan update
Table 4.1. Summary of Plan Updates for Planning Process

Section ‘ Change
43 Public Comment and Involvement in the Planning Updated public participation
' Process information.

Description of process used for

4.4 Multijurisdictional Involvement in the Planning Process multijurisdictional involvement
and information gathering.

4.5 Review & Incorporation of Plans and Documents Incorporated_nev_v_or upd_ated
plans and scientific studies.

46 Plan Preparation Description of the process used
for the plan update.

. Updated to reflect actions taken
4.7 Plan Review Process and Update in 2015 — 2016.

4.3 Public Comment and Involvement in the Planning Process

The public was invited to participate in the process and provide comment on the draft of the hazard
mitigation plan. The Atlanta Fulton County Emergency Management Agency issued press releases
and social media announcements informing the public of the opportunity to comment. Three public
meetings were conducted on October 22, 2015; January 20, 2016 and the last one on March 9,
2016. These meetings were held in different geographical locations of Fulton County (North, Central
and South) to maximize the potential for the citizens to review the plan update process, discuss
concerns and have the opportunity for input. Copies of the press releases are included in Appendix
B — Meeting Documentation. The public was also encouraged to participate by completing a survey,
which was posted online for easy access. The survey was also announced on AFCEMA’ s website
and distributed to the community through the Fulton County Office of External Affairs, via emails,
press releases, social media announcements, flyers and hard copies were also available at the
public meetings. A copy of this survey can be found in Appendix F. AFCEMA received 893
responses and the information was collected, discussed and incorporated throughout the planning
process. Each municipality was also forwarded any responses which originated from their
jurisdiction. A final draft of the updated HMP will also be available for public review and comment.

4.4  Multijurisdictional Participation in the Planning Process

The original plan was drafted and reviewed by the Hazard Mitigation Planning Committee, which
was composed of the following municipal membership: Alpharetta, Atlanta, College Park, East Point,
Fairburn, Hapeville, Johns Creek, Milton, Mountain Park, Palmetto, Roswell, Sandy Springs Union
City, and Unincorporated Fulton County.

Table 4.2. Municipal Participation in the Planning Process

Participated Original Participated 2010 Plan | Participated in Current

Jurisdiction

Plan Update Plan Update
Fulton County Yes Yes Yes
Alpharetta Yes No Yes
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Participated Original Participated 2010 Plan | Participated in Current

LS hETm Plan Update Plan Update
Atlanta Yes Yes Yes
Chattahoochee Hills No Yes Yes
College Park Yes Yes Yes
East Point Yes Yes Yes
Fairburn Yes Yes Yes
Hapeville Yes Yes Yes
Johns Creek No Yes Yes
Milton No Yes Yes
Mountain Park Yes Yes Yes
Palmetto Yes Yes Yes
Roswell Yes Yes Yes
Sandy Springs Yes Yes Yes
Union City Yes Yes Yes

The Atlanta-Fulton County Emergency Management Agency served as the lead agency for
coordination among Fulton County jurisdictions and other entities as it relates to the plan update. In
order to ensure participation from neighboring communities, local and regional agencies involved in
hazard mitigation activities, agencies that have the authority to regulate development as well as
other interests to be involved in the planning process; the 2016 plan update project began with
formal letter invitations and email notifications to such partner agencies and stakeholders within
Fulton County. A kickoff meeting was held on August 5, 2015 in which representatives from all
municipal jurisdictions as well as other entities such as health care, public schools, colleges, transit,
and Georgia Emergency Management Agency (GEMA) were invited to participate. AFCEMA also
included Emergency Management personnel from three neighboring counties (Clayton, Cobb and
Douglas) in this planning process by asking them to review and comment on the draft plan update.
Copies of the invitation letters, requests for feedback and meeting documentation can be found in
Appendix B, Meeting Documentation. The purpose of the kickoff meeting was to provide information
to new hazard mitigation plan committee members, partner agencies and stakeholders regarding the
purpose of the plan and provide an update on new or revised regulatory requirements that had taken
place since the 2010 plan. A representative from GEMA also provided an overview regarding state
requirements and recommendations for the planning process.

Three multijurisdictional planning sessions were conducted during the update process, which took
place from August 2015 to March 2016. The purpose of these meetings was to gather information
and data from a countywide perspective, provide comment and feedback on draft sections the plan,
and build consensus regarding various aspects of the planning process and methodology. A
representative from GEMA was in attendance at several of these meetings to ensure planning
methodologies were compatible with the state’s processes and requirements as well as federal
requirements.
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In addition to these meetings, guided discussions were conducted with all participating
municipalities. These meetings consisted of city engineers, public works officials, land use planners,
public information officers, emergency managers, zoning officials, GIS, and other interested parties
as determined by the jurisdiction. The purpose of these individualized meetings was to support
refinement of their hazard vulnerability analysis at it related specifically with the threats posed to
their jurisdictions, and assist with identification of mitigation projects impacting their locales.
Jurisdictions were also provided opportunities to participate in the planning process by their
responsiveness through requests for data, information, and surveys. Appendix B — Meeting
Documentation contains the templates that were used to guide these discussions. The information
gathered during the individual jurisdiction meetings and subsequent data collection requests was
used to develop individual municipality annexes that are a new feature of the 2016 plan.

The following jurisdictions, stakeholders and partner agencies actively participated in the process
through a combination of activities such as expressing an interest in the process, coordinating the
individual jurisdictions visits, attendance at the multijurisdictional planning meetings, and responding
to requests for information, data, surveys and feedback on draft plan content:

Alpharetta

Atlanta

Chattahoochee Hills

College Park

East Point

Fairburn

Hapeville

Johns Creek

Milton

Mountain Park

Palmetto

Roswell

Sandy Springs
Unincorporated Fulton County
Union City

American Red Cross

Atlanta Medical Center
Atlanta Public Schools
Hartsfield-Jackson International Airport
Metro Atlanta Rapid Transit Authority (MARTA)
Georgia Tech Institute
Georgia State University

Notices inviting participation were also sent to:

e Fulton County Public Schools
e Grady Healthcare Systems

Neighboring jurisdictions that participated include:

¢ Clayton County Emergency Management Agency
e Cobb County Emergency Management Agency
¢ Douglas County Emergency Management Agency

Below is a list of the Steering Committee Members who served as the principal point of contact for
their jurisdiction throughout the planning process. The steering committee was responsible for
assembling the larger Hazard Mitigation Planning Committee for the respective departments within
their jurisdiction or organization.
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Table 4.3. Fulton County Hazard Mitigation Plan Steering Committee Members

Fulton County Jurisdictions

Position Jurisdiction
Matthew Kallmyer Director AFCEMA
Donnie Reece Operations Manager AFCEMA
Destiny Ruffin Hazard Mltlggtlon Project AECEMA
Coordinator
Joe Popadics Emergency Management Alpharetta
Coordinator
Ria Aiken Director of Emergency Atlanta
Preparedness
Greg Brett Fire Chief Chattahoochee Hills
Bruce Braxton Lieutenant College Park
Michael Webb Provisional Deputy Chief East Point
William Tate Training Officer East Point
Jon Fore Division Chief Fairburn
Michael Charlson Planner Fulton County
Larry Richardson Emergency Plan Hapeville

Coordinator
Special Projects
Coordinator

Grant Hickey Johns Creek

Matthew Marietta Fire Marshall Milton
James Dame Chief Mountain Park
Henry Argo Fire Chief Palmetto
Tony Papoutsis Deputy Fire Chief Roswell
Deputy Chief of
Mark Duke Operations/ Emergency Sandy Springs

Management Coordinator
Emergency Management
Consultant

Joe Maddox Fire Chief Union City

Stakeholders

Senior Disaster Program
Manager
Director of Security and
Emergency Management,
Director of Security/Chief
of Police

Jim Mclntosh Tetra Tech

Donna Lee American Red Cross

Carey Westgate Atlanta Medical Center

Atlanta Public Schools

Marquenta Sands-Hall Ph. D
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Fulton County Jurisdictions

Position

Jurisdiction

Sam Shartar

Senior Administrator,
Office of Critical Event
Preparedness and
Response

Emory University

Response and Emergency

Paul Hildreth Management Systems Fulton County Schools
Grant Coordinator
William Smith Director of Emergency Georgia Institute of
Preparedness Technology

Keith Sumas Emergency Operations Geor_gla S_tate

Manager University
Lori Wood Emergenc_y Management Grady Mgmorlal

Director Hospital

Augustus Hudson

Aviation Communications
Manager

Hartsfield-Jackson
Atlanta International
Airport

Ashton Greene

Commander of
Emergency Preparedness
Unit

Metro Atlanta Rapid
Transit Authority

Fulton County also reached out to neighboring jurisdictions to review and provide feedback on this
HMP during the update process. Signed copies of the outreach letters to neigh boring jurisdictions
can be found in Appendix B. The following table shows the neighboring jurisdictions that participated
in this HMP update.

Table 4.4. Participation from Neighboring Jurisdictions

Neighboring Jurisdictions

Jurisdiction

Name Position

Emergency Management
Deputy Director

Beth Durmire Clayton County

Emergency Management
Planner
Emergency Management
Director

Sean Loughlin Cobb County

Jason Milhollin Douglas County

4.5 Review and Incorporation of Applicable Plans and Documents

The participating jurisdictions discussed and/or provided copies of their plans, studies, reports,
ordinances, regulations, and technical information to the planning team. The planning team reviewed
the documents and noted relevant sections that pertained to hazard mitigation. These documents
were examined to determine what mitigation measures were currently being pursued and what new
measures could be included for future revisions and/or incorporation into this multijurisdictional
hazard mitigation plan.
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The 2016 planning team discovered that there was some variation in plan content and format. Some
jurisdictions had their own hazard mitigations plans, while others had “hybrid” documents that
incorporated a general hazard profile as part of their emergency response/continuity of operations
plans.

The following documents were reviewed by the planning team:

Alpharetta 2030 Comprehensive Plan

College Park 2031 Comprehensive Plan

Fulton County 2025 and 2030 Comprehensive Plans
East Point 2036 Comprehensive Plan

Fairburn 2035 Comprehensive Plan

Milton Master Plan

Roswell 2035 Comprehensive Plan

Sandy Springs 2027 Comprehensive Plan

Hapeville 2025 Comprehensive Plan

Fulton County Flood Insurance Study, 2013

Sandy Springs Hazard Mitigation Plan

Johns Creek Emergency Response Framework

EWP Dam Report on the September 2009 Floods
Georgia Department of Natural Resources Guidance on Storm-Generated Debris
GEMA Hazard Mitigation Plan, 2014

Flood ordinances

Storm water management plans

Atlanta Regional Planning Commission studies and reports
NOAA and NWS storm events records

FEMA and local disasters reports

Scientific and academic studies regarding climatic trends
Camp Creek Flooding Modeling Study

Dam Report

Roswell Watershed Improvement Plan

Atlanta-Fulton County Emergency Operations Plan

In 2015 additional information that was collected from each municipality was used to update the
Fulton County 2016 Multijurisdictional Hazard Mitigation Plan and to create individual annexes for
each participating municipality in Fulton County. The municipality annexes contain lists of local plans
that are incorporated into the mitigation planning process.

4.6 Plan Preparation

During the plan drafting process, the Hazard Mitigation Planning Committee held five
multijurisdictional meetings and 15 individual municipality meetings between August 2015 and March
2016. Documentation of these meetings in the form of agendas, sign-in sheets, and meeting minutes
are on file in the AFCEMA office and copies are included in Appendix B — Meeting Documentation.
The committee’s tasks and document sharing were facilitated by a cloud based storage site
managed by AFCEMA and a SharePoint site hosted by the consultant. Those committee members
that were unable to attend a meeting received agendas and committee assignments via email,
telephone, or personal meetings with the planning team.

As part of the previous 2010 Fulton County Hazard Mitigation Plan development process, the
planning committee discussed the risk assessment methodology that should be used to conduct risk
assessments for each jurisdiction. The advantages and disadvantages of each were discussed and
the members ultimately voted to use the NFPA 1600 Risk Assessment Standard, which provided the
foundation for the information reviewed and revised as, needed during the 2016 update.
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On August 5, 2015, a kick off meeting was held to reactivate the HMPC and prepare for the
upcoming five-year plan update. The kickoff meeting was a re-introduction to hazard mitigation
planning. The meeting discussions covered a review of the 2010 plan, goals and objectives,
mitigation strategies, the State’s Hazard Mitigation Plan and the local update process.

During the first planning meeting for the 2016 update (held in conjunction with the kickoff meeting)
representatives from AFCEMA and the consulting firm outlined the individual jurisdiction meetings
that would take place during the course of the planning process and the necessity for participation by
certain essential stakeholders such as public works, engineering, and urban planning. The
committee also reviewed the guided discussion packet that would be used for the individualized site
visits.

During September and October 2015, individual site visits were held with each participating
municipality. These meetings were attended by representatives of AFCEMA, Tetra Tech and various
stakeholders from the local jurisdiction. The meetings were used to review the mitigation planning
process, countywide hazards, past events, specific local hazards, local planning documents,
mitigation capabilities, planned future development, a review of past mitigation strategies and
prioritization of ongoing and future strategies. A packet of worksheets was used to guide these
meetings and promote discussion. In the weeks that followed, each municipality submitted their
completed worksheets to the designated cloud based storage site hosted by AFCEMA. The
information collected from these meetings was used to update the plan and to develop an annex for
each municipality. This annex approach is a new feature of the Fulton County 2016
Multijurisdictional Hazard Mitigation Plan and lends itself naturally to implementation. Each annex
identifies those actions to be implemented by the jurisdiction, as well as county and regional
initiatives the community had identified in which it may participate or support. Using this document
organization structure, the community and responsible implementing personnel need only focus
attention on the mitigation strategy clearly identified in their annex. Further, the annex provides a
clear framework within which the communities can continue to update and improve their local
annexes throughout plan implementation, greatly facilitating the 5-year plan update process.

The second multijurisdictional meeting was conducted on December 2, 2015 and was designed as a
mitigation workshop with GEMA to help review, discuss, and prioritize mitigation strategies.
Representatives from AFCEMA, GEMA, and Tetra Tech provided an update on the project status,
then facilitated a discussion that included jurisdiction-wide hazards such as severe weather,
flooding, and tornadoes. Potential multijurisdictional hazard mitigation strategies and actions were
discussed that could be applied across multiple or even all jurisdictions. The discussion included
strategy ideas for public education and awareness, mapping, real-time information gathering and
dissemination, and greater collaboration and coordination with state and regional entities. Following
the group discussion, planning representatives from each municipality broke out into groups based
upon their geographic location in the county to begin identifying priority hazard mitigation issues
specific to their jurisdiction. This portion of the workshop was used to discuss, review, revise, and
prioritize the mitigation strategies that they had previously identified and some generated ideas for
additional potential mitigation projects to include as part of their overall strategy.

On December 9, 2015, a meeting was held for all interested external stakeholders such as
Hospitals, School Systems, Colleges, Universities, and Transit. This meeting was designed to mirror
portions of the individual municipality annexes with a focus upon identifying and prioritizing current,
ongoing, and future mitigation strategies. All who were unable to attend were given access to the
meeting materials via email and SharePoint. During the weeks that followed this meeting the
consultant and a representative from AFCEMA were available to answer questions and discuss the
project with those who desired to participate.

On January 14, 2016, the third multijurisdictional planning meeting was held. Planning committee
members participated in a webinar hosted by AFCEMA and the consultant (Tetra Tech). Committee
members reviewed and discussed the status of the plan update, discussed the plans goals,
objectives, and maintenance strategy, were introduced to the updated risk assessment and
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vulnerability analysis models that were available for review (Chapter 5) and were provided with a
survey to verify and/or revise the local risk ranking values from 2010 if desired. This method
provided an opportunity for jurisdictions to discuss and individually rank the various hazards facing
their community, while at the same time, determining if there were changes since the previous plan
update. The risk assessment was performed using two dimensions — Level of Severity and
Probability/Likelihood of Event. This method allowed for a more accurate assessment of the risks
posed to the jurisdiction by the hazard. During the weeks that followed this risk assessment ranking
was then used in conjunction with any existing STAPLEE scores used in 2010 to verify and/or revise
the potential mitigation actions and priorities that were being used to develop the mitigation strategy.

On March 16, 2016 the final multijurisdictional planning meeting was held. Committee members
discussed the draft version of the plan and the individual municipality annexes. Final drafts of
planning mitigation strategies were also discussed and feedback from the meeting was incorporated
into the draft that was prepared for final comment and review.

Draft sections of the plan were uploaded to the project SharePoint and cloud based storage
locations. Notices were sent to the Hazard Mitigation Planning Committee members requesting their
review and comment by specified deadlines. After incorporating these revisions, a final draft of the
plan was placed on the project SharePoint and cloud based storage sites for a complete review and
approval by the committee members. Once approved, the planning team assembled the final plan
for submission to the Atlanta-Fulton County Emergency Management Agency who in turn submitted
it to the GEMA and FEMA for review and approval on March 30, 2016. The update took
approximately 7 months to complete. Figure 4-1 on the following page helps to illustrate the planning
process.
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Figure 4-1. Fulton County Hazard Mitigation Planning Process

Phase 1: Organize Resources
The planning partnership is developed; resources are
identified and obtained; public involvement is
initiated. Technical, regulatory, and planning experts
are identified to support the planning process.
HAZUS-MH was applied to help:
Phase 2: Assess Risks .
= |dentify Hazards (Phase 2)
The planning partnership, with appropriate input, = Profile Hazards (Phase 2)
identifies potential hazards, collects data, and ® Perform a Vulnerability Assessment (Phase
—> - . 2) including:
evaluates the characteristics and potential
— Inventory Assets
consequences of natural and man-made hazards on .
h . — Estimate Losses
the community. — Evaluate Development Trends
- — Present Results of Risk Assessment

Phase 3: Develop a Mitigation Plan

The planning partnership uses the risk assessment
process and stakeholder input to understand the
—> risks posed by all hazards, determine what its
mitigation priorities should be, and identify options
to avoid or minimize undesired effects. The results
are a hazard mitigation plan update, including
updated mitigation strategies and a plan for
implementation.

-

Phase 4: Implement the Plan and Monitor Progress

The planning partnership brings the plan to life in a

L5 variety of ways, including: implementing specific
mitigation projects; changing the day-to-day
operation of Westchester County and jurisdictions,
as necessary, to support mitigation goals; monitoring
mitigation action progress; and updating the plan
over time.
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Plan Review and Update Process

The plan review and update process resulted in a comprehensive update of the entire 2016 plan
elements, which was achieved through a process that involved the following tasks, among others:

Update of the Community Profiles to reflect changed demographics, economic
characteristics, and growth and development trends

A detailed assessment of existing local mitigation actions and/or capabilities to carry out
mitigation measures

A reassessment of risks to include detailed research and analysis of hazards affecting the
communities

A thorough update of critical facilities and assessment of vulnerabilities

A reexamination of development trends and exposure to risks

A review and recommitment to the vision for disaster-resistant communities; modifications to
the 2010 goals; and support of the State goals for hazard mitigation

Identification and analysis of a comprehensive range of mitigation alternatives

A reprioritization of mitigation actions and projects

Revised mitigation action programs for each jurisdiction to better reflect the results of the
plan update

Review of the plan maintenance procedures to facilitate streamlined amendments and
continuous monitoring and implementation of mitigation actions

Development of individual annexes for each municipality in addition to the required update
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Chapter 5. Risk Assessment

Chapter Overview

5.1 Federal Requirements for Risk Assessment

5.2 Summary of Plan Updates

5.3 Methodology and Tools

5.4 ldentification of Hazards Affecting Each Jurisdiction

5.5 Description of Hazards, Hazard Profiles, Vulnerability Assessments and Loss Estimates
5.6 Summary of Hazards and Community Impacts

5.7 Summary of Vulnerability of Structures and Dollar Estimate of Losses

5.8 NFIP Insured Structures

5.1 Federal Requirements for Risk Assessment

This chapter of the Plan addresses the Risk Assessment requirements of 44 CFR Section 201.6
()(2), as follows:

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

(i) A description of the type, location, and extent of all natural hazards that can affect the
jurisdiction. The plan shall include information on previous occurrences of hazard events and
on the probability of future hazard events.

(ii) A description of the jurisdiction’s vulnerability to the hazards described in paragraph (c)(2)(i)
of this section. This description shall include an overall summary of each hazard and its
impact on the community. All plans approved after October 1, 2008 must also address NFIP
insured structures that have been repetitively damaged by floods. The plan should describe
vulnerability in terms of:

A. The types and numbers of existing and future buildings, infrastructure, and critical
facilities located in the identified hazard areas;

B. An estimate of the potential dollar losses to vulnerable structures identified in paragraph
(©)(2)()(A) of this section and a description of the methodology used to prepare the
estimate;

C. Providing a general description of land uses and development trends within the
community so that mitigation options can be considered in future land use decisions.

(iii) For multi-jurisdictional plans, the risk assessment section must assess each jurisdiction’s
risks where they vary from the risks facing the entire planning area.”
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5.2Summary of Plan Updates

Table 5.1 summarizes changes made to the 2010 plan as a result of the 2016 plan update:
Table 5.1. Summary of Plan Updates for Planning Process

Section Change

Added methodology and tools section for ease of
5.3 Methodology and Tools identification. Additional methodology references can be
found within each hazard profile section.

Identification of Hazards

54 Affecting Each Jurisdiction

Updated sources.

Each hazard profile has been significantly enhanced to
include a detailed hazard description, location, extent,
previous occurrences, probability of future occurrence,
and potential change in climate and its impacts on the
drought hazard is discussed.

A Profile was added For Dam Failure

55 Description of Hazards and | New and updated figures from federal and state
' Hazard Profiles agencies are incorporated.

Previous occurrences were updated with events that
occurred between 2010 and 2015.

U.S. 2010 Census data was incorporated.

Vulnerability assessments were conducted for the
hazards and now directly follows the hazard profile.

Summary of Hazards and

56 Community Impacts

Updated based on HMPC survey data and input

Changed title to “Summary” because detailed
Vulnerability Assessments for each hazard and
jurisdiction are now included in section 5.5 immediately
following the Hazard Profiles. Section 5.6 is used to
provide an overall summary for each jurisdiction.

Summary Vulnerability of
57 Structures and Dollar
Estimate of Losses

Updated charts to provide a summary of all hazards for
each jurisdiction.

General Description of Removed from this chapter and added to Chapter 3 —
5.7(old) Population and County Profile. Additional data is now contained in the
Development Trends new municipality annexes.
Addresses NFIP participation and Repetitively Damaged
5.8 NFIP-Insured Structures NFIP-Insured Structures. Additional NFIP information

can be found in the new municipality annexes.
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5.3METHODOLOGY AND TOOLS

This section describes the methodology and tools used to support the risk assessment process.

5.3.1 Methodology

The risk assessment process used for this plan is consistent with the process and steps presented in
FEMA 386-2, State and Local Mitigation Planning How-to-Guide, Understanding Your Risks —
Identifying Hazards and Estimating Losses (FEMA, 2001). This process identifies and profiles the
hazards of concern and assesses the vulnerability of assets (population, structures, critical facilities
and the economy) at risk in the community. A risk assessment provides a foundation for the
community’s decision makers to evaluate mitigation measures that can help reduce the impacts of a
hazard when one occurs.

Step 1: The first step of the risk assessment process is to identify the hazards of concern. FEMA’s
current regulations only require an evaluation of natural hazards. Natural hazards are natural events
that threaten lives, property, and many other assets. Often, natural hazards can be predicted, where
they tend to occur repeatedly in the same geographical locations because they are related to
weather patterns or physical characteristics of an area.

Step 2: The next step of the risk assessment is to prepare a profile for each hazard of concern.
These profiles assist communities in evaluating and comparing the hazards that can impact their
area. Each type of hazard has unique characteristics that vary from event to event. That is, the
impacts associated with a specific hazard can vary depending on the magnitude and location of
each event (a hazard event is a specific, uninterrupted occurrence of a particular type of hazard).
Further, the probability of occurrence of a hazard in a given location impacts the priority assigned to
that hazard. Finally, each hazard will impact different communities in different ways, based on
geography, local development, population distribution, age of buildings, and mitigation measures
already implemented.

Steps 3 and 4: To understand risk, a community must evaluate what assets it possesses and which
assets are exposed or vulnerable to the identified hazards of concern. Hazard profile information
combined with data regarding population, demographics, general building stock, and critical facilities
at risk, located in Chapter 3, prepares the community to develop risk scenarios and estimate
potential damages and losses for each hazard.

5.3.2 Tools

To address the requirements of DMA 2000 and better understand potential vulnerability and losses
associated with hazards of concern, Fulton County used standardized tools, combined with local,
state, and federal data and expertise to conduct the risk assessment. Our standardized tools used
to support the risk assessment are described below.

5.3.3 Hazards U.S. — Multi-Hazard (HAZUS-MH)

In 1997, FEMA developed a standardized model for estimating losses caused by earthquakes,
known as Hazards U.S. or HAZUS. HAZUS was developed in response to the need for more
effective national-, state-, and community-level planning and the need to identify areas that face the
highest risk and potential for loss. HAZUS was expanded into a multi-hazard methodology, HAZUS-
MH with new models for estimating potential losses from wind (hurricanes) and flood (riverine and
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coastal) hazards. HAZUS-MH is a Geographic Information System (GIS)-based software tool that
applies engineering and scientific risk calculations, which have been developed by hazard and
information technology experts, to provide defensible damage and loss estimates. These
methodologies are accepted by FEMA and provide a consistent framework for assessing risk across
a variety of hazards. The GIS framework also supports the evaluation of hazards and assessment
of inventory and loss estimates for these hazards.

HAZUS-MH uses GIS technology to produce detailed maps and analytical reports that estimate a
community’s direct physical damage to building stock, critical facilities, transportation systems and
utility systems. To generate this information, HAZUS-MH uses default HAZUS-MH provided data for
inventory, vulnerability, and hazards; this default data can be supplemented with local data to
provide a more refined analysis. Damage reports can include induced damage (inundation, fire,
threats posed by hazardous materials and debris) and direct economic and social losses (casualties,
shelter requirements, and economic impact) depending on the hazard and available local data.
HAZUS-MH’s open data architecture can be used to manage community GIS data in a central
location. The use of this software also promotes consistency of data output now and in the future
and standardization of data collection and storage. The guidance Using HAZUS-MH for Risk
Assessment. How-to Guide (FEMA 433) was used to support the application of HAZUS-MH for this
risk assessment and plan. More information on HAZUS-MH is available at
http://www.fema.gov/plan/prevent/hazus/index.shtm.

In general, probabilistic analyses were performed to develop expected/estimated distribution of
losses (mean return period losses) for the flood, wind and seismic hazards. The probabilistic model
generates estimated damages and losses for specified return periods (e.g., 100- and 500-year). For
annualized losses, HAZUS-MH calculates the maximum potential annual dollar loss resulting from
various return periods averaged on a "per year" basis. It is the summation of all HAZUS-supplied
return periods (e.g., 10, 50, 100, 200, 500) multiplied by the return period probability (as a weighted
calculation). In summary, the estimated cost of a hazard each year is calculated.

Custom methodologies in HAZUS-MH versions 2.2 and 3.0 were used to assess potential exposure
and losses associated with hazards of concern for Fulton County:

Inventory: The 2010 U.S. Census data at the Census-block level was used to estimate population
exposure at the municipal level. Both HAZUS-MH 2.2 and 3.0’s default demographic data is based
on the 2010 U.S. Census and was used to estimate potential sheltering and injuries for the flood and
earthquake vulnerability assessments and tropical systems vulnerability assessment, respectively.

To estimate exposure, both the County-provided building footprint spatial layer and the HAZUS-MH
2.2 dasymetric building layer (Census blocks) were used. To generate the dasymetric layer, FEMA
removed undeveloped areas (such as area covered by bodies of water, parks, or forests) from the
Census Blocks. The cumulative building exposure is distributed only in the developed sub- Census
Block areas. Using the dasymetric dataset generates more accurate flood loss determinations than
using the homogeneous dataset (utilized in the hurricane and earthquake models).

The critical facility inventory (essential facilities, utilities, transportation features and user-defined
facilities) was updated beginning with all GIS data provided by Fulton County. The critical facility
inventory was formatted to be compatible with HAZUS-MH and its Comprehensive Data
Management System (CDMS).
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Flood: The FEMA DFIRM, dated May 2013 with a Letter of Map Revision in January 2015, was
used to evaluate exposure for the 1- and 0.2-percent annual chance flood events, and determine
potential future losses for the 1-percent annual chance event in Fulton County. FEMA generated a
1-percent chance event depth grid in March 2014. There are additional flood hazard areas in the
County that were not included in this FEMA depth grid. Flood depths were generated in these areas
using the HAZUS-MH Enhanced Quick Look tool and the 1/3 arc-second Digital Elevation Map
(DEM) model provided by the U.S. Geological Survey (USGS). The countywide depth grid was
integrated into HAZUS-MH 2.2 and the flood model was run to estimate potential losses using the
dasymetric building data.

Earthquake: A probabilistic assessment was conducted for Fulton County for the 100-, 500- and
2,500-year MRPs through a Level 2 analysis in HAZUS-MH 2.2 to analyze the earthquake hazard
and provide a range of loss estimates for Fulton County. The probabilistic method uses information
from historic earthquakes and inferred faults, locations and magnitudes, and computes the probable
ground shaking levels that may be experienced during a recurrence period by Census tract.

As noted in the HAZUS-MH Earthquake User Manual ‘Uncertainties are inherent in any loss
estimation methodology. They arise in part from incomplete scientific knowledge concerning
earthquakes and their effects upon buildings and facilities. They also result from the approximations
and simplifications that are necessary for comprehensive analyses. Incomplete or inaccurate
inventories of the built environment, demographics and economic parameters add to the uncertainty.
These factors can result in a range of uncertainly in loss estimates produced by the HAZUS
Earthquake Model, possibly at best a factor of two or more.” However, HAZUS’ potential loss
estimates are acceptable for the purposes of this HMP.

Ground shaking is the primary cause of earthquake damage to man-made structures and soft soils
amplify ground shaking. One contributor to the site amplification is the velocity at which the rock or
soil transmits shear waves (S-waves). The National Earthquake Hazard Reductions Program
(NEHRP) has developed five soil classifications defined by their shear-wave velocity that impact the
severity of an earthquake. The soil classification system ranges from A to E, where A represents
hard rock that reduces ground motions from an earthquake and E represents soft soils that amplify
and magnify ground shaking and increase building damage and losses.

NEHRP soil classifications were not available for Fulton County at the time of this analysis. Soils
were estimated as NEHRP soil Type D across Fulton County, as a conservative approach to this risk
assessment. Groundwater was set at a depth of 5 feet (default setting). Damages and losses due
to liquefaction, landslide, or surface fault rupture were not included in this analysis.

Tropical Systems: After reviewing historic data, the HAZUS-MH methodology and model were used
to analyze the coastal hazards for Fulton County. Data used to assess this hazard include data
available in the HAZUS-MH wind model, professional knowledge, information provided by the
Steering and Planning Committees. While HAZUS-MH 2.2 was used for the Flood and Earthquake
models, errors were encountered when using the HAZUS-MH 2.2 wind model; therefore, HAZUS
version 3.0 was used for this analysis.

A probabilistic scenario was run for Fulton County for annualized losses and the 100- and 500-year
MRPs were examined for the wind hazard using HAZUS version 3.0. HAZUS-MH contains data on
historic hurricane events and wind speeds. It also includes surface roughness and vegetation (tree
coverage) maps for the area. Surface roughness and vegetation data support the modeling of wind
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force across various types of land surfaces. Hurricane and inventory data available in HAZUS-MH
were used to evaluate potential losses from the 100- and 500-year MRP events (wind impacts).

Wildfire: The WUI (interface and intermix) obtained through the SILVIS Lab, Department of Forest
Ecology and Management, University of Wisconsin-Madison was used to define the wildfire hazard
areas. The University of Wisconsin-Madison wildland fire hazard areas are based on the 2010
Census and 2006 National Land Cover Dataset and the Protected Areas Database. For the
purposes of this risk assessment, the high-, medium- and low-density interface areas were
combined and used as the ‘interface’ hazard area and the high-, medium- and low-density intermix
areas were combined and used as the ‘intermix’ hazard areas.

The asset data (population, building stock and critical facilities) presented in the County Profile
(Chapter 3) was used to support an evaluation of assets exposed and the potential impacts and
losses associated with this hazard. To determine what assets are exposed to wildfire, available and
appropriate GIS data was overlaid upon the hazard area. The limitations of this analysis are
recognized, and as such the analysis is only used to provide a general estimate.

Geologic Hazards: The County’s risk to landslides was assessed as part of this hazard analysis.
The Landslide Incidence and Susceptibility GIS layer from the National Atlas was used to assess the
vulnerability to landslides.

Other Hazards: For many of the hazards evaluated in this risk assessment, historic data is not
adequate to model future losses at this time. For some of the other hazards of concern, areas and
inventory susceptible to specific hazards were mapped and exposure was evaluated to help guide
mitigation efforts discussed in Chapter 6. For other hazards, a qualitative analysis was conducted
using the best available data and professional judgment.

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

1) Approximations and simplifications necessary to conduct such a study
2) Incomplete or dated inventory, demographic, or economic parameter data
3) The unique nature, geographic extent, and severity of each hazard

4) Mitigation measures already employed by Fulton County and the amount of advance notice
residents have to prepare for a specific hazard event

These factors can result in a range of uncertainty in loss estimates, possibly by a factor of two or
more. Therefore, potential exposure and loss estimates are approximate. These results do not
predict precise results and should be used to understand relative risk. Over the long term, Fulton
County will collect additional data to assist in developing refined estimates of vulnerabilities to
natural hazards.
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5.4 Identification of Hazards Affecting Each Jurisdiction

Types of Hazards
The types of natural hazards affecting each Fulton County jurisdiction are listed in Table 5.2. This
table of identified hazards also notes multiple natural hazards that may be associated with and

caused by certain hazard events.

Table 5.2. Types of Hazards

Hazards Associated Hazards

Dam Fail Flooding
am Faiure Landslides
Extreme Heat
Droughts Wildfire
Man-made Sinkholes
Earthquakes
Landslide
Flooding Erosion
Man-made sinkholes
Geological H q Landslides
eological Hazards Sinkholes
Heat Wave
Tornadoes High Winds
Severe Storms
Thunderstorms
Hail
Lightning
Severe Weather/Storms High Winds
Floods
Tornadoes
Severe Storms
Tropical Systems High Winds
Floods
Wildfire/Urban Interface
Snow storms
. Ice Storms
Severe Winter Storms Extreme Cold
High Winds
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Sources for Identifying Hazards

The planning team used the following sources for identifying hazards in Atlanta-Fulton County:

1. State of Georgia Hazard Mitigation Plan. The 2014 update of the State’s plan provided
information regarding possible additional hazards. Hazards identified in the State plan were
compared to local, historical event information.

2. Risk Assessment Matrix. A matrix was discussed with each participating jurisdiction to
determine which hazards posed a risk, the likelihood of a hazard event, and the severity and
magnitude of damage that would occur. This information is included in Section 5.5.

3. Other Sources. Other sources of information such as NOAA’s National Climatic Data
Center, US Geological Survey, University research, and other sources were utilized and
have been referenced appropriately throughout this plan. Appendix C — Event Data contains
tables summarizing past hazard event data.

5.5 Description of Hazards, Hazard Profiles, Vulnerability
Assessments and Loss Estimates

5.5.1 Dam Failure

The following section provides the hazard profile (hazard description, location, extent, previous
occurrences and losses, probability of future occurrences, and impact of climate change) and
vulnerability assessment for the dam failure hazard in Fulton County.

2016 Specific Plan Update Changes for Dam Failure

» A separate hazard profile addressing dam failure has been provided in this section for specific
information as an identified hazard of concern. This profile includes a detailed hazard
description, location, extent, previous occurrences, probability of future occurrence, and potential
change in climate and its impacts on the dam failure hazard.

New and updated figures from federal and state agencies are incorporated.

Previous occurrences were updated with events that occurred between 2010 and 2015.

A vulnerability assessment was conducted for the dam failure hazard and it is included in this
section. However, the County's inventory of dams was removed due to their sensitive nature
and only a qualitative assessment was done.

YV V V

5.5.1.1 Profile

Hazard Description

A dam is an artificial barrier that has the ability to store water, wastewater, or liquid-borne materials
for many reasons (flood control, human water supply, irrigation, livestock water supply, energy
generation, containment of mine tailings, recreation, or pollution control. Many dams fulfill a
combination of the stated functions (Association of State Dam Safety Officials 2013). They are an
important resource in the United States.

Man-made dams can be classified according to the type of construction material used, the methods
used in construction, the slope or cross-section of the dam, the way the dam resists the forces of the
water pressure behind it, the means used for controlling seepage, and, occasionally, according to
the purpose of the dam. The materials used for construction of dams include earth, rock, tailings
from mining or milling, concrete, masonry, steel, timber, miscellaneous materials (plastic or rubber),
and any combination of these materials (Association of State Dam Safety Officials 2013).
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More than a third of the country’s dams are 50 or more years old. Approximately 14,000 of those
dams pose a significant hazard to life and property if failure occurs. There are also about 2,000
unsafe dams in the United States, located in almost every state. There are a total of 217 dams in
Fulton County, of which, 11 are classified as high hazard dams.

Dam failures typically occur when spillway capacity is inadequate and excess flow overtops the dam,
or when internal erosion (piping) through the dam or foundation occurs. Complete failure occurs if
internal erosion or overtopping results in a complete structural breach, releasing a high-velocity wall
of debris-filled waters that rush downstream damaging and/or destroying anything in its path (FEMA
1996).

Dam failures can result from one or a combination of the following reasons:

Overtopping caused by floods that exceed the capacity of the dam
Deliberate acts of sabotage

Structural failure of materials used in dam construction

Movement and/or failure of the foundation supporting the dam
Settlement and cracking of concrete or embankment dams

Piping and internal erosion of soil in embankment dams
Inadequate maintenance and upkeep (FEMA 2013a)

Location

According to the U.S. Army Corps of Engineers' (USACE) National Inventory of Dams (NID), there
are 5,132 dams in the State of Georgia, of which, 129 are located in Fulton County. This inventory
only covers dams that meet minimum height and impoundment requirements and this total differs
from information reported by the National Performance of Dams Program, which indicates that there
are 86 dams in the County. Additionally, there are 11 NRCS watershed flood control structures
located in northern Fulton. There are also numerous other dams and lakes distributed throughout
the county that have varying degree of risk (217 total dams of various types have been identified in
Fulton County). For the purpose of this Plan Update, the National Performance of Dams Program
data provided inventory data. Table 5.5.-1summarizes the number of dams and their hazard
classifications in Fulton County.

Table 5.5-1. Number of Dams in Fulton County

County High Hazard Significant Hazard Low Hazard Unknown

Fulton 17 3 90 23 133

Source: National Performance of Dams Program 2015

The State of Georgia has 357 watershed dams that provide flood control, water quality, recreation,
and water supply benefits to residents of the state. However, this number does not include all the
dams located within the State. According to the Georgia Watershed Dams Database, there are 10
watershed dams in Fulton County, of which, three are classified as Category | by the Georgia Safe
Dams Act and seven are classified as Category Il. The purpose of all these dams is for flood
control. Figure 5.5-1 illustrates the locations of the dams that are found throughout Fulton County
as per the National Inventory of Dams.
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Figure 5.5-1. Dam Locations in Fulton County
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Extent

The extent or magnitude of a dam failure event can be measured in terms of the classification of the
dam. Additionally, there are two factors that influence the potential severity of a full or partial dam
failure are: (1) the amount of water impounded; and (2) the density, type, and value of development
and infrastructure located downstream. There are several classification tools used to identify the
hazards of dam. FEMA, USACE and the State of Georgia all have a form of classifying hazards.
Please refer to Federal Guidelines for Dam Safety: Hazard Potential Classification System for Dams
(2004) and Safety of Dams — Police and Procedures (2014) for an explanation of the FEMA and

USACE classifications.
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The Georgia Safe Dams Act has two categories for dams located in the state. The categories relate
to the potential of property damage and/or loss of life should a dam fail. The categories are as
follows:

e Category | — Improper operation or dam failure could result in probable loss of human life.
o Category Il — Improper operation or dam failure would not be expected to result in probable
loss of human life.

In addition to the Georgia Safe Dams Act Categories, the State also uses the Natural Resources
Conservation Service Classifications for dams. These classifications are as follows:

e Class A - Dams located in rural or agricultural areas where failure may damage farm
buildings, agricultural land, or township or country roads.

o Class B - Significant Hazard. Dams located in predominately rural or agricultural areas where
failure may damage isolated homes, main highways or minor railroads, or cause interruption
of use of service of relatively important public utilities.

e Class C - Dams located where failure may cause loss of life, serious damage to homes,
industrial and commercial buildings, important public utilities, main highways, or railroads.

Previous Occurrences and Losses

In the State of Georgia, all of the major rivers are dammed at least once before leaving the
boundaries. Also, numerous smaller dams, including agricultural dams, exist throughout the state.
Therefore, the possibility of dam failure hazards exists throughout the state. The spatial extent of the
dam failure event highly depends on the amount of water within the dammed reservoir and the
downstream topography. Because of the high velocity of the water, flooding can strike beyond
known floodplains (GEMA 2014).

According to the Association of State Dam Safety Officials, there have been no recorded events of
dam incidents in Fulton County. Between 1954 and 2016, the State of Georgia was included in one
major disaster declaration for a dam/levee break. Fulton County was not included in the declaration.
For this 2016 Plan Update, dam failure events occurring between January 1, 2010 and September
30, 2015 were researched; however, there were no dam failure events that impacted Fulton County
during this time frame.

Please note that not all events that have occurred in Fulton County are included due to the extent of
documentation and the fact that not all sources may have been identified or researched. Loss and
impact information could vary depending on the source. Therefore, the accuracy of monetary figures
discussed is based

Probability of Future Occurrences

Although there are no historical occurrences of dam failures in Fulton County, most of the
jurisdictions with dams report that numerous dams in their jurisdictions are privately owned and are
not being adequately maintained. Combined with the effects of other natural hazards such as heavy
rainfall associated with severe weather or tropical systems, the added stress on dam systems
indicate there is some probability of future dam failure events. GEMA determined in their 2014
Hazard Mitigation Strategy the total dam failure risk as calculated by NRCS was low (see Figure 5.5-
2.). This was calculated by totaling the individual dam risk failure scores.
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Figure 5.5-2. Dam Failure Risk in Georgia (NRCS Data)
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Section 5.6, provides additional information on ranking the identified hazards of concern for Fulton

County. The probability of occurrence, or likelihood of the event, is one parameter used for hazard
rankings.

Based on historical records and input from the Planning Committee, the probability of

Climate Change Impacts

occurrence for dam failure in the County is considered ‘Possible’ (likely to occur within 100 years)

Dams are designed partly based on assumptions about a river's flow behavior, expressed as
hydrographs. Changes in weather patterns can have significant effects on the dam hydrograph. If
the hygrograph changes, it is conceivable that the dam can lose some or its entire designed margin

of safety, also known as freeboard. Loss of designed margin of safety may cause floodwaters more
readily to overtop the dam or create unintended loads. Such situations could lead to a dam failure.

A changing climate has the potential to intensify rains and storms, damaging infrastructure, and
causing injury, illnesses and death. Since the 1970s, the average temperature in the southeastern

United States, including Georgia, has risen, especially during the winter.

In addition to the increase in temperature, precipitation is predicted to come with less frequency but

with higher intensity, which would increase the likelihood of cycles of floods and droughts.
intense events may increase the failure probability of low, significant and under-designed high
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across the southeast United States (Atlanta Regional Commission 2014). The State could
experience a 5% annual increase in precipitation over the next century (National Conference of
State Legislatures 2008).

5.5.1.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed and vulnerable in the
identified hazard area. For the dam failure hazard, dam failure inundation areas are identified as the
hazard areas. The following text evaluates and estimates the potential impact of dam failures for
Fulton County including:

o Overview of vulnerability
Data and methodology used for the evaluation

e Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical
facilities, (4) economy, and (5) future growth and development

o Effect of climate change on vulnerability
Change of vulnerability as compared to that presented in the 2010 Fulton County Hazard
Mitigation Plan

e Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

As discussed above, dam failure events may occur suddenly, without warning, or during normal
operating conditions. Additionally, events can occur as a result of a natural hazard event, including
severe weather, earthquakes, landslides, and flooding. The direct and indirect losses associated
with dam failures include injury and loss of life, damage to structures and infrastructure, agricultural
losses, utility failure and stress on community resources. The warning time for a dam failure event is
often limited, which contributes to the direct and indirect losses.

Data and Methodology

Dam failure inundation maps and downstream hazard areas are considered sensitive information
and were not available to conduct a quantitative risk assessment. The following discusses the
County’s vulnerability to the hazard in a qualitative nature.

Impact on Life, Health and Safety

The entire population residing within a dam failure inundation zone is considered exposed and
vulnerable to an event. The potential for loss of life is affected by the capacity and number of
evacuation routes available to populations living within these areas. Those most at risk include the
economically disadvantaged and the population over the age of 65; economically disadvantaged
populations are likely to evaluate their risk and make the decision to evacuate based upon the net
economic impact to their family, while elderly populations are likely to seek or need medical
attention. The availability of medical attention may be limited due to isolation during a flood event
and other difficulties in evacuating.

Impact on General Building Stock, Critical Facilities and Economy

All buildings and infrastructure located in the dam failure inundation zone are considered exposed
and vulnerable. Property located closest to the dam inundation area has the greatest potential to
experience the largest, most destructive surge of water. All transportation infrastructure in the dam
failure inundation zone is vulnerable to damage and potentially cutting off evacuation routes, limiting
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emergency access, and creating isolation issues. Utilities such as overhead power lines, cable and
phone lines could also be vulnerable. Loss of these utilities could create additional isolation issues
for the inundation areas.

Dam failure can cause severe downstream flooding and may transport large volumes of sediment
and debris, depending on the magnitude of the event. Widespread damage to buildings and
infrastructure affected by an event would result in large costs to repair these locations. In addition to
physical damage costs, businesses can be closed while flood waters retreat and utilities are returned
to a functioning state.

Effect of Climate Change on Vulnerability

As discussed above, climate change can have great impacts upon the functionality of dams in the
County. Dams are constructed based on assumptions about a river’s flow, which is expressed as a
hydrograph. Changes in precipitation will alter surface and groundwater flow, which will directly
affect riverine flow. Climate change could cause these dams to become obsolete.

Change of Vulnerability

Overall, the County’s vulnerability has not changed and the entire County will continue to be
exposed and vulnerable to dam failure events, especially those located within or near flood hazard
areas.

Future Growth and Development

As discussed in Chapter 3 and the annexes areas targeted for future growth and development have
been identified across the County. Any areas of growth could be potentially impacted by the dam
failure hazard if located within an inundation area. Please refer to the specific areas of development
indicated in tabular form and/or on the hazard maps included in the jurisdictional annexes.

Additional Data and Next Steps

Because of the sensitive nature of the dam failure inundation zones, potential losses have not been
guantified and presented in this plan. To estimate potential losses to population, buildings, critical
facilities and infrastructure, dam inundation areas and depths of flooding may be used to generate
depth grids. HAZUS-MH may be used to estimate potential losses for the County and participating
municipalities.

5.5.2 Drought

The following section provides the hazard profile (hazard description, location, extent, previous
occurrences and losses, probability of future occurrences, and impact of climate change) and
vulnerability assessment for the drought hazard in Fulton County.

2016 Specific Plan Update Changes for Drought

» The hazard profile has been significantly enhanced to include a detailed hazard description,
location, extent, previous occurrences, probability of future occurrence, and potential change in
climate and its impacts on the drought hazard is discussed. This section provides a description
of the drought hazard.

» New and updated figures from federal and state agencies are incorporated.

> Previous occurrences were updated with events that occurred between 2010 and 2015.

» U.S. 2010 Census data was incorporated, where appropriate.
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» A vulnerability assessment was conducted for the drought hazard and it now directly follows the
hazard profile.

5.5.2.1 Profile

Hazard Description

As defined by the National Weather Service (NWS), drought is a deficiency in precipitation over an
extended period, usually a season or more, resulting in a water shortage causing adverse impacts
on vegetation, animals, and/or people. It is a normal, recurrent feature of climate that occurs in
virtually all climate zones, from very wet to very dry. Drought is a temporary aberration from normal
climatic conditions and can vary significantly from one region to another. Human factors, such as
water demand and water management, can exacerbate the impact that a drought has on a region.
There are four different ways that drought can be defined or grouped:

e Meteorological drought is a measure of departure of precipitation from normal. It is defined
solely on the relative degree of dryness. Due to climatic differences, what might be
considered a drought in one location of the country may not be a drought in another location.

e Agricultural drought links various characteristics of meteorological (or hydrological) drought
to agricultural impacts, focusing on precipitation shortages, differences between actual and
potential evapotranspiration, soil water deficits, reduced ground water or reservoir levels, and
other parameters. It occurs when there is not enough water available for a particular crop to
grow at a particular time. Agricultural drought is defined in terms of soil moisture deficiencies
relative to water demands of plant life, primarily crops.

e Hydrological drought is associated with the effects of periods of precipitation shortfalls
(including snowfall) on surface or subsurface water supply. It occurs when these water
supplies are below normal. It is related to the effects of precipitation shortfalls on stream
flows and reservoir, lake, and groundwater levels.

e Socioeconomic drought is associated with the supply and demand of an economic good with
elements of meteorological, hydrological, and agricultural drought. This differs from the
aforementioned types of drought because its occurrence depends on the time and space
processes of supply and demand to identify or classify droughts. The supply of many
economic goods depends on weather (for example water, forage, food grains, fish, and
hydroelectric power). Socioeconomic drought occurs when the demand for an economic
good exceeds supply as a result of a weather-related shortfall in water supply (National
Drought Mitigation Center 2012).

Scientists at this time do not know how to predict drought more than one month in advance for most
locations. Predicting drought depends on the ability to forecast precipitation and temperature.
Anomalies of precipitation and temperature may last from several months to several decades. How
long they last depends on interactions between the atmosphere and the oceans, soil moisture and
land surface processes, topography, internal dynamics, and the accumulated influence of weather
systems on the global scale (NDMC Date Unknown).

Location

Climate divisions are regions within a state that are climatically homogenous. The National Oceanic
and Atmospheric Administration (NOAA) has divided the U.S. into 359 climate divisions. The
boundaries of these divisions typically coincide with the county boundaries, except in the western
U.S., where they are based largely on drainage basins (U.S. Energy Information Administration,
Date Unknown). According to NOAA, Georgia is made up of nine climate divisions: Northwest,
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North Central, Northeast, West Central, Central, East Central, Southwest, South Central and
Southeast; Fulton County is located in the North Central Climate Division (NOAA, 2012).

Since all location and geographic areas of Fulton County are dependent on adequate water supply,
droughts affect all areas of Fulton County. Some areas, such as agricultural areas found in the
Chattahoochee Hills area, may be more vulnerable to the effects of drought. High density, urban
areas that demand large amounts of water may also be affected (Fulton County HMP 2010).

Extent

The severity of a drought depends on the degree of moisture deficiency, the duration, and the size
and location of the affected area. The longer the duration of the drought and the larger the area
impacted, the more severe the potential impacts (NOAA Date Unknown). Droughts are not usually
associated with direct impacts on people or property, but they can have significant impacts on
agriculture, which can impact people indirectly. When measuring the severity of droughts, analysts
typically look at economic impacts on a planning area.

Drought Indices

Drought can be measured through a variety of drought indices. The various scientific methodologies
can be found in detail, along with the advantages and disadvantages for each at the NDMC'’s
website at: http://drought.unl.edu/MonitoringTools/DroughtMonitoringintheUS.aspx

Previous Occurrences and Losses

Agriculture-related drought disasters are quite common. One-half to two-thirds of the counties in the
U.S. have been designated as disaster areas in each of the past several years. The USDA Secretary
of Agriculture is authorized to designate counties as disaster areas to make emergency loans to
producers suffering losses in those counties and in counties that are contiguous to a designated
county. Between 2012 and 2015, Georgia has been included in 30 USDA drought declarations.
Fulton County has been included in five of these declarations related to drought.

Between 1954 and 2015, the State of Georgia experienced one FEMA declared drought-related
emergency (EM) classified as a drought on July 20, 1977 (EM-3044). Generally, these disasters
cover a wide region of the State; therefore, they may have impacted many counties. Fulton County
was included in this declaration (FEMA 2015). According to data from the United States Drought
Monitor, between 2010 and 2015, all of Fulton County was abnormally dry for 113 weeks; moderate
drought for 57 weeks; and severe drought for 21 weeks. In November 2012, half of the County was
in exceptional drought. And a portion of the County was in extreme drought in December 2012.

For this 2016 Plan Update, known drought events that have impacted Fulton County between 2010
and 2015 are identified in Table 5.5-2. For events that occurred prior to 2010, see the 2010 Fulton
County HMP. Please note that not all events that have occurred in the County are included due to
the extent of documentation and the fact that all sources may not have been identified or
researched. Loss and impact information could vary depending on the source. Therefore, the
accuracy of monetary figures discussed is based only on the available information identified during
research for this HMP Update.
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Table 5.5-2 Drought Incidents in Fulton County, 2010 to 2015

FEMA
Date(s) of Declaration County
SIS Number (if | Designated?
applicable)

Description

Event

The USDA designated 151 counties in Georgia
November as primary natural disaster areas due to

2010 Ereng ! e M damages and losses caused by a recent
drought. This included Fulton County.

A drought began on April 15t and continued
through September in the State of Georgia.
Much of the southern half of the state was in
extreme drought with the northern areas
classified as being in minor to moderate drought.
Rainfall deficits by the end of August ranged

April — from five to 10 inches below normal throughout
September Drought N/A N/A many central and northern counties. Fulton

2011 County was declared a primary natural disaster
area due to excessive heat and drought. Crop
loss was estimated to be at least 30%. The
USDA designated 150 counties in Georgia,
including Fulton County, as primary natural
disaster areas due to damages and losses
caused by a recent drought.

This drought in Georgia caused significant
problems for farmers in central Georgia and
other parts of the state. In early December,
approximately 14% of the state was
December experiencing exceptional drought. More than
2012 ElELE! A A haﬁ of the s?ate ref:)eived less tghan half its usual
rainfall in September, October and November.
This caused stream flows to drop near-record
levels and expanding the areas affected by
drought.

Source: NOAA-NCDC 2015; FEMA 2015; Drought Reporter — University of Nebraska-Lincoln 2015
FEMA  Federal Emergency Management Agency

NCDC  National Climatic Data Center

NOAA  National Oceanic and Atmospheric Administration

Probability of Future Occurrences

Based upon risk factors for and past occurrences, it is likely that droughts will occur across the State
of Georgia and Fulton County in the future. In addition, as temperatures increase (see below climate
change impacts), the probability for future droughts will likely increase as well. Therefore, it is likely
that droughts will occur throughout the County of varied severity in the future.

Due to the recent drought events that have affected the state, and in anticipation of continued growth
that will affect the demand for water, the State of Georgia has recognized the need for drought
awareness and water conservations actions. On June 2, 2010, the Governor signed into effect the
“Water Stewardship Act” which is designed to help secure water supplies by preparing for future
growth, protecting water-sensitive industries, and equipping the State to navigate future droughts.

It is estimated that Fulton County will continue to experience direct and indirect impacts of drought
and its impacts on occasion, with the secondary effects causing potential disruption or damage to
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agricultural activities and creating shortages in water supply within communities. The table below
shows the probability of future drought events for Fulton County.

Table 5.5-3 Probability of Future Occurrence of Drought Events

Number of Rate of
Occurrences | Occurrence or | Recurrence | Probability of % Chance of
Between Annual Number Interval Eventin Any | Occurrence in Any

1950 and of Events (in years) Given Year Given Year
2015 (average)

Drought 43 0.66 15 0.67 67%

Source: NOAA-NCDC 2015

Section 5.6 provides additional details for ranking the identified hazards of concern for Fulton County
based on Planning Committee input. The probability of occurrence, or likelihood of the event, is one
parameter used for hazard rankings. Based on historical records the probability of a drought in
Fulton County is likely (one who'’s impact has a chance to occur within the next ten years) but input
from the Planning Committee suggests the probability of experiencing impacts from the occurrence
of drought in Fulton County is considered ‘possible’ (Ones whose potential impact is 1%-10%).

Climate Change Impacts

Water resources are important to both society and ecosystems. Humans depend on reliable, clean
supply of drinking water to sustain their health. Water is also needed for agriculture, energy
production, navigation, recreation, and manufacturing. These water uses put pressure on water
resources and are most likely to be worsened by climate change in the future.

In the State of Georgia, average temperatures are already increasing, along with the frequency of
extreme heat, storms and dry summers. With the projected rise in temperatures, droughts will
become more frequent which may lead to a depletion in drinking water supplies, lower crop yields,
and worsening water quality. Approximately 87% of the State's counties face a higher risk of water
shortages by mid-century as a result of the climate changing.

Since the 1970s, the average temperature in the southeastern United States, including Georgia, has
risen, especially during the winter. The increased temperature has been accompanied by other
changes including the frequency of droughts and severe storms. In addition to the increase in
temperature, areas experiencing moderate to severe drought have also increased in the
southeastern United States and Georgia. This part of the country could also experience more
intense heat waves. These changes may result in an increase in droughts, decreased crop
production and increased heat-related injuries and deaths.

Temperatures are projected to rise 4.5°F to 9°F by 2080 in the State of Georgia. In Fulton County,
the average summer temperature high is estimated to be 96°F by the 2080s and extreme
temperatures are predicted to reach 115°F. Since 1970, droughts in Georgia have increased
between 12% and 14%. Between 2000 and 2009, Fulton County had over 33 days each year of
extreme low water flow. As temperatures rise due to global climate change, more moisture
evaporates from land and water, leaving less water behind. Some places are getting more rain or
snow to make up for it, but other places are getting less (U.S. EPA 2015). With these changes, the
population of Georgia will face an increased probability of droughts.
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5.5.2.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the
identified hazard area. For the drought hazard, all of Fulton County has been identified as exposed.
Therefore, all assets in the County (population, structures, critical facilities and lifelines), as
described in the County Profile (Chapter 3), are exposed and potentially vulnerable to a drought.
The following text evaluates and estimates the potential impact of the drought hazard on Fulton
County including:

e Overview of vulnerability
Data and methodology used for the evaluation
e Impacton:
o (1) life, health and safety of residents,
o (2) general building stock,
o () critical facilities,
o (4) economy, and
o (5) future growth and development
o Effect of climate change on vulnerability
Change of vulnerability as compared to that presented in the 2010 Atlanta-Fulton County
Hazard Mitigation Plan
o Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

The entire County is vulnerable to drought. However, areas at particular risk are areas used for
agricultural purposes (farms and cropland), open/forested land vulnerable to the wildfire hazard,
densely-populated areas where communities rely on surface water supplies (above ground
reservoirs) for industrial, commercial, and domestic purposes, and certain areas where elderly,
impoverished or otherwise vulnerable populations are located. Vulnerable populations could be
particularly susceptible to the drought hazard and cascading impacts due to age, health conditions,
and limited ability to mobilize to shelter, cooling and medical resources.

Droughts conditions can cause a shortage of water for human consumption and reduce local fire-
fighting capabilities. As noted in Table 5.5-3, most of the County’s water suppliers use surface water
for drinking water supplies, which will suffer drought impacts more quickly than groundwater
resources. Fulton County is located within the northwestern region of the state, which according to
the 2014 State of Georgia Hazard Mitigation Strategy, is more susceptible to the onset of a drought
event due to the preexisting climatic conditions.

Data and Methodology

Data was collected from USDA, EPA, NOAA-NCDC, Fulton County, and the Planning Committee.
Insufficient data was available to model the long-term potential impacts of a drought on the County.
Over time, additional data will be collected to allow better analysis for this hazard. Available
information and a preliminary assessment are provided below.

Impact on Life, Health and Safety

Droughts may have devastating effects on communities and the surrounding environment. The
amount of devastation depends on the strength and duration of a drought event. One impact of
drought is its impact on water supply. When drought conditions persist with little to no relief, water
restrictions may be put into place by local or state governments. These restrictions can include
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watering of lawns, washing cars, etc. In exceptional drought conditions, watering of lawns and crops
may not be an option. If crops are not able to receive water, farmland will dry out and crops will die.
This can lead to crop shortages, which, in turn, increases the price of food.

Droughts also have the potential to lead to water pollution due to the lack of rain water to dilute any
chemicals in water sources. Contaminated water supplies may be harmful to plans and animals. If
water is not getting into the soils, the ground will dry up and become unstable. Unstable soils
increase the risk of erosion and loss of top soil.

The impacts on public health from drought can be severe which includes increase in heat-related
illnesses, waterborne illnesses, recreational risks, limited food availability, and reduced living
conditions. Those individuals who rely on water, such as farmers, may experience financial-related
stress. Decreased amounts and quality of water during drought events have the potential to reduce
the availability of electricity (hydropower, coal-burning and nuclear) (State Climate Office of North
Carolina 2015).

Drought conditions can affect people’s health and safety including health problems related to low
water flows and poor water quality; and health problems related to dust. Droughts also have the
potential to lead to loss of human life (NDMC 2014). Other possible impacts to health due to
drought include increased recreational risks; effects on air quality; diminished living conditions
related to energy, air quality, and sanitation and hygiene; compromised food and nutrition; and
increased incidence of iliness and disease. Health implications of drought are numerous. Some
drought-related health effects are short-term while others can be long-term (CDC 2012).

Drought affects groundwater sources, but generally not as quickly as surface water supplies.
Groundwater supplies generally take longer to recover. Reduced precipitation during a drought
means that groundwater supplies are not replenished at a normal rate. This can lead to a reduction
in groundwater levels and problems such as reduced pumping capacity or wells going dry. Shallow
wells are more susceptible than deep wells. Reduced replenishment of groundwater affects streams
also. Much of the flow in streams comes from groundwater, especially during the summer when
there is less precipitation and after snowmelt ends. Reduced groundwater levels mean that even
less water will enter streams when steam flows are lowest. The following table provides the drinking
water suppliers for Fulton County.

Table 5.5-4. Drinking Water Suppliers in Fulton County

INETg ] Population Served | Source Type

Atlanta 650,000 Surface water
Atlanta-Fulton Co Water Res Commission 500,000* Surface water
College Park 20,382 Surface water purchased
East Point 33,712 Surface water
Fairburn 13,693 Surface water purchased
Hapeville 5,385 Surface water purchased
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Name ‘ Population Served ‘ Source Type

Mountain Park 798 Surface water purchased
North Fulton County 172,533 Surface water purchased
Palmetto 3,965 Surface water
Roswell 14,300 Surface water
Union City 18,636 Surface water purchased
Chestnut Hill Academy 110 Groundwater

Source: EPA 2015
*The National Council for Public Private Partnerships

As previously stated, drought conditions can cause shortages in water for human consumption.
Droughts can also lead to reduced local firefighting capabilities. The drought hazard is a concern for
Fulton County because the County’s water is supplied by both surface water and groundwater.
Surface water supplies are affected more quickly during droughts than groundwater sources.

Impact on General Building Stock

No structures are anticipated to be directly affected by a drought event. However, droughts
contribute to conditions conducive to wildfires and reduce fire-fighting capabilities. Risk to life and
property is greatest in those areas where forested areas adjoin urbanized areas (high density
residential, commercial and industrial) also known as the wildfire urban interface (WUI). Therefore,
all assets in and adjacent to, the WUI zone, including population, structures, critical facilities,
lifelines, and businesses are considered vulnerable to wildfire. Refer Section 5.5.10 for the Wildfire
risk assessment.

Impact on Critical Facilities

Water supply facilities may be affected by short supplies of water. As mentioned, drought events
generally do not impact buildings; however, droughts have the potential to impact agriculture-related
facilities and critical facilities that are associated with potable water supplies. Also, those critical
facilities in and adjacent to the WUI zone are considered vulnerable to wildfire.

Impact on the Economy

Drought can produce a range of impacts that span many sectors of an economy and can reach
beyond an area experiencing physical drought. This exists because water is integral to our ability to
produce goods and provide services. Direct impacts of drought include reduced crop vyield, increased
fire hazard, reduced water levels, and damage to wildlife and fish habitat. The consequences of
these impacts illustrate indirect impacts that include: reduction in crop, rangeland, and forest
productivity that may result in reduced income for farmers and agribusiness, increased prices for
food and timber, unemployment, reduced tax revenues due to reduced expenditures, increased
crime, foreclosures, migration, and disaster relief programs. The many impacts of drought can be
listed as economic, environmental, or social.

Economic impacts occur in agriculture and related sectors because of the reliance of these sectors
on surface and subsurface water supplies. Environmental impacts are the result of damage to plant
and animal species, wildlife habitat, and air and water quality, forest and grass fires, degradation of
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landscape quality, loss of biodiversity, and soil erosion. Social impacts involve public safety, health,
conflicts between water users, reduced quality of life, and inequities in the distribution of impacts and
disaster relief. A summary of potential impacts associated with drought are identified in Table 5.5-5
This table includes only some of the potential impacts of drought.

Table 5.5-5 Economic, Environmental, and Social Impacts of Drought

0) Economic (i) Environmental (an) Social

Loss of national economic
growth, slowing down of
economic development

Increased desertification -

g . Food shortages
damage to animal species

Loss of national economic Loss of human life from food

growth, slowing down of Reductlon.an_d degr_adatlon of shortages, heat, suicides,
; fish and wildlife habitat .
economic development violence

Damage to crop quality, less

food production Lack of feed and drinking water Mental and physical stress

Increase in food prices Disease Water user conflicts

Increased importation of food Increased vulnerability to

(higher costs) predation Political conflicts

Loss of wildlife in some areas

and too many in others Social unrest

Insect infestation

Public dissatisfaction with
government regarding
drought response

Increased stress to

Plant disease .
endangered species

Loss from dairy and livestock Damage to plant species, loss
production of biodiversity

Unavailability of water and
feed for livestock which Increased number and severity Inequity in the distribution of
leads to high livestock of fires drought relief

mortality rates

Disruption of reproduction
cycles (breeding delays or Wind and water erosion of soils Loss of cultural sites
unfilled pregnancies)

Reduced quality of life which

Increased predation Loss of wetlands o T
leads to changes in lifestyle
Increased fire hazard - range Increased groundwater Increased povert
fires and wildland fires depletion P Y

Damage to fish habitat, loss

from fishery production Water quality effects Population migrations
Income loss for farmers and Increased number and severity
others affected of fires

Unemployment from

production declines AT UL iz

Loss to recreational and
tourism industry

Loss of hydroelectric power

Loss of navigability of rivers
and canals
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A prolonged drought can have a serious economic impact on a community. Increased demand for
water and electricity may result in shortages and a higher cost for these resources (FEMA 2005).
Industries that rely on water for business may be impacted the hardest (e.g., landscaping
businesses). Even though most businesses will still be operational, they may be impacted
aesthetically. These aesthetic impacts are most significant to the recreation and tourism industry. In
addition, droughts in another area could impact the food supply/price of food for residents in the
County.

When a drought occurs, the agricultural industry is most at risk in terms of economic impact and
damage. During droughts, crops do not mature leading to a lessened crop yield, wildlife and
livestock are undernourished, land values decrease, and ultimately there is financial loss to the
farmer (FEMA, 1997).

A drought directly or indirectly impacts all people in affected areas. A drought can result in farmers
not being able to plant crops or the failure of already planted crops. This results in loss of work for
farm workers and those in related food processing jobs. Based on the 2012 Census of Agriculture,
there were 187 farms in Fulton County, with 14,105 acres of total land in farms. The average farm
size was 75 acres. Fulton County farms had a total market value of products sold of $4.57 million in
crop sales and $1.29 million in livestock sales), averaging $24,461 per farm. The Census indicated
that 106 of farm operators reported farming as their primary occupation (USDA 2012). Table 5.5-6
shows the acreage of agricultural land exposed to the drought hazard.

Table 5.5-6 Agricultural Land in Fulton County in 2012

Harvested
Cropland
(acres)

Land in Farms Total Cropland

Irrigated Land

Number of Farms
(acres)

(acres) (acres)

187 14,105 3,012 2,775 840

Source: USDA 2012

The 2012 Census of Agriculture for Fulton County indicated that the top crop items, by acres, in the
County are forage land used for all hay and all haylage, grass silage, and green chop (1,442 acres),
corn for grain (182 acres), vegetables harvested for sale (45 acres) (USDA 2012).

Future Growth and Development

As discussed in Chapter 3 and the annexes, areas targeted for future growth and development have
been identified across Fulton County. Future growth could impact the amount of potable water
available due to a drain on the available water resources. Other areas that could be impacted
include agriculture and recreational facilities such as golf courses, farms, and nurseries. Areas
targeted for potential future growth and development in the next five years have been identified
across the County at the municipal level. Refer to the jurisdictional annexes of this HMP.

Effect of Climate Change on Vulnerability

Nearly every region in the country is facing some increased risk of seasonal drought. Climate
change can significantly affect the sustainability of water supplies in the future. As parts of the
United States get drier, the amount and quality of water available will likely decrease, impacting
people’s health and food supplies. The Western United States has already been experiencing water
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shortages due to severe dry-spells. With climate change, the entire country will likely face some
level of drought. A report by the Natural Resources Defense Council (NRDC) found that 1,100
counties (one-third of all counties in the contiguous 48 states) face higher risks of water shortages
by mid-century as a result of climate change. More than 400 of these counties will face extremely
high risks of water shortages.

Change of Vulnerability

When examining the change in the County’s vulnerability to drought events from the 2010 HMP to
this update, it is important to look at each entity that is exposed and vulnerable. The total population
across the County has continued to increase over the past few years, which will place a greater
stress on the water supply during a drought event. In terms of the agricultural industry for Fulton
County, there has been an 8.3% decrease in the total number of farms and a 9.3% decrease in total
farmland area (USDA 2012).

Additional Data and Next Steps

For the Plan Update, any additional information regarding localized concerns and past impacts will
be collected and analyzed. This data will be developed to support future revisions to the plan.
Mitigation efforts could include building on existing Georgia, Fulton County, and local efforts.

5.5.3 Earthquake

The following section provides the hazard profile (hazard description, location, extent, previous
occurrences and losses, probability of future occurrences, and impact of climate change) and
vulnerability assessment for the earthquake hazard in Fulton County.

Specific 2016 Plan Update Changes for Earthquakes

» The hazard profile has been significantly enhanced to include a detailed hazard description,
location, extent, previous occurrences, probability of future occurrence, and potential change in
climate and its impacts on the earthquake hazard is discussed.

» New and updated figures from federal and state agencies are incorporated. 2010 U.S. Census
data has been incorporated, where appropriate.

» Previous occurrences were updated with events that occurred between 2010 and 2015.

» A vulnerability assessment was conducted for the earthquake hazard and it is included in this
section.

5.5.3.1 Profile

Hazard Description

An earthquake is the sudden movement of the Earth’s surface caused by the release of stress
accumulated within or along the edge of the Earth’s tectonic plates, a volcanic eruption, or by a
manmade explosion (Federal Emergency Management Agency [FEMA] 2001; Shedlock and Pakiser
1997). Most earthquakes occur at the boundaries where the Earth’s tectonic plates meet (faults);
less than 10% of earthquakes occur within plate interiors. As plates continue to move and plate
boundaries change geologically over time, weakened boundary regions become part of the interiors
of the plates. These zones of weakness within the continents can cause earthquakes in response to
stresses that originate at the edges of the plate or in the deeper crust (Shedlock and Pakiser 1997).

According to the U.S. Geological Society (USGS) Earthquake Hazards Program, an earthquake
hazard is any disruption associated with an earthquake that may affect residents’ normal activities.

Fulton County 2016 Multijurisdictional Hazard Mitigation Plan 5-24



Chapter 5: Risk Assessment

This includes surface faulting, ground shaking, landslides, liquefaction, tectonic deformation,
tsunamis, and seiches; each of these terms is defined below:

o Surface faulting: Displacement that reaches the earth's surface during a slip along a fault.
Commonly occurs with shallow earthquakes—those with an epicenter less than 20
kilometers.

e Ground motion (shaking): The movement of the earth's surface from earthquakes or
explosions. Ground motion or shaking is produced by waves that are generated by a sudden
slip on a fault or sudden pressure at the explosive source and travel through the Earth and
along its surface.

e Landslide: A movement of surface material down a slope.

e Liguefaction: A process by which water-saturated sediment temporarily loses strength and
acts as a fluid, like the wet sand near the water at the beach. Earthquake shaking can cause
this effect. Liquefaction susceptibility is determined by the geological history, depositional
setting, and topographic position of the soil (Stanford 2003). Liquefaction effects may occur
along the shorelines of the ocean, rivers, and lakes and they can also happen in low-lying
areas away from water bodies in locations where the ground water is near the earth’s
surface. Tectonic Deformation: A change in the original shape of a material caused by stress
and strain.

e Tsunami: A sea wave of local or distant origin that results from large-scale seafloor
displacements associated with large earthquakes, major sub-marine slides, or exploding
volcanic islands.

e Seiche: The sloshing of a closed body of water, such as a lake or bay, from earthquake
shaking (USGS 2012a).

Location

There are no active faults within or near the State of Georgia. Distinct inactive faults are known
within the State north of the Columbus, Macon, and Augusta fall line and running generally
northeast-southwest. One of these is the Brevard Fault Line which last moved 185 million years ago
and is not associated with ongoing seismic activity in Georgia (State of Georgia HMP 2014). The
State of Georgia's greatest risks for earthquakes occur in three different seismic areas:

o New Madrid Fault Zone — centered on the Mississippi River north of Memphis, Tennessee

e Easter Tennessee Seismic Belt — runs west of the Appalachians between Knoxville,
Tennessee and northeastern Alabama

e Charleston, South Carolina

Since all locations and geographic areas of Fulton County are within a potential seismic area,
earthquakes affect all areas of Fulton County. Some areas such as high density, urban areas may
be more vulnerable to the effects of earthquakes, particularly any buildings that were not constructed
to withstand seismic activity (Fulton County HMP 2010).

Extent

An earthquake’s magnitude and intensity are used to describe the size and severity of the event.
Magnitude describes the size at the focus of an earthquake and intensity describes the overall felt
severity of shaking during the event. The earthquake’s magnitude is a measure of the energy
released at the source of the earthquake and is expressed by ratings on the Richter scale and/or the
moment magnitude scale. The Richter scale measures magnitude of earthquakes and has no upper
limit; however, it is not used to express damage (USGS 2012c). The Richter scale is not commonly
used anymore, as it has been replaced by the moment magnitude scale (MMS) which is a more
accurate measure of the earthquake size (USGS 2012c). Table 5.5-7 presents the Richter scale
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magnitudes and corresponding earthquake effects, followed by the description of the Modified
Mercalli Intensity MMI scale.

Table 5.5-7 Richter Magnitude Scale

Richter Magnitude Earthquake Effects
2.5 or less Usually not felt, but can be recorded by seismograph
25t05.4 Often felt, but causes only minor damage
5.510 6.0 Slight damage to buildings and other structures
6.1t06.9 May cause a lot of damage in very populated areas
7.0t0 7.9 Major earthquake; serious damage
8.0 or greater Great earthquake; can totally destroy communities near the epicenter

Source:  Michigan Tech University Date Unknown

The MMS has replaced the Richter scale and is used to describe the size of an earthquake. It is
based on the seismic moment and is applicable to all sizes of earthquakes (USGS 2012d). The
MMS uses the following classifications of magnitude:

Great—Mw > 8
Major—Mw =7.0-7.9
Strong—Mw =6.0- 6.9
Moderate—Mw = 5.0 - 5.9
Light—Mw =4.0 - 4.9
Minor—Mw = 3.0 - 3.9
Micro—Mw < 3

The intensity of an earthquake is based on the observed effects of ground shaking on people,
buildings, and natural features, and varies with location. The Modified Mercalli (MMI) scale
expresses intensity of an earthquake and describes how strong a shock was felt at a particular
location in values. Table 5.5-8 summarizes earthquake intensity as expressed by the Modified

Mercalli scale. Table 5.5.-9 displays the MMI scale and its relationship to the areas peak ground
acceleration.

Table5.5-8 Modified Mercalli Intensity Scale

Mercalli Intensity SHEU[e] Description
| Not Felt Not felt except by a very few gpder especially favorable
conditions.
I Weak Felt only by a few persons at rest, especially on upper

floors of buildings.

Felt quite noticeably by persons indoors, especially on
upper floors of buildings. Many people do not recognize
I Weak it as an earthquake. Standing motor cars may rock
slightly. Vibrations similar to the passing of a truck.
Duration estimated.

Felt indoors by many, outdoors by few during the day. At
v Light night, some awakened. Dishes, windows, doors
disturbed; walls make cracking sound. Sensation like
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Table5.5-8 Modified Mercalli Intensity Scale

Mercalli Intensity Shaking Description

heavy truck striking building. Standing motor cars
rocked noticeably.
Felt by nearly everyone; many awakened. Some dishes,
\Y Moderate windows broken. Unstable objects overturned.
Pendulum clocks may stop.
Felt by all, many frightened. Some heavy furniture moved; a

Vi Strong few instances of fallen plaster. Damage slight.
Ver Damage negligible in buildings of good design and
VI St)rlon construction; slight to moderate in well-built ordinary

structures; considerable damage in poorly built or badly
9 designed structures; some chimneys broken.
Damage slight in specially designed structures;
considerable damage in ordinary substantial buildings
VI Severe with partial collapse. Damage great in poorly built
structures. Fall of chimneys, factory stacks, columns,
monuments, walls. Heavy furniture overturned.
Damage considerable in specially designed structures;
well-designed frame structures thrown out of plumb.
Damage great in substantial buildings, with partial
collapse. Buildings shifted off foundations.
Some well-built wooden structures destroyed; most
X Extreme masonry and frame structures destroyed with
foundations. Rails bent.

IX Violent

Source: USGS 2014

Table5.5-9 Modified Mercalli Intensity and PGA Equivalents

Modified Mercalli Acceleration (%g)

Intensity (PGA) Perceived Shaking Potential Damage
I <.17 Not Felt None
Il A7-14 Weak None
] A7-1.4 Weak None
v 14-3.9 Light None
\% 3.9-9.2 Moderate Very Light
VI 9.2-18 Strong Light
VIl 18 - 34 Very Strong Moderate
VIiI 34 -65 Severe Moderate to Heavy
IX 65-124 Violent Heavy
X >124 Extreme Very Heavy

Source:  Freeman et al. (Purdue University) 2004

Note: PGA Peak Ground Acceleration
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Most damage and loss caused by an earthquake is directly or indirectly the result of ground shaking.
Modern intensity scales use terms that can be physically measured with seismometers, such as the
acceleration, velocity, or displacements (movement) of the ground. The most common physical
measure is peak ground acceleration (PGA). During an earthquake when the ground is shaking, it
also experiences acceleration. The PGA is the highest increase in velocity recorded by a particular
station during an earthquake. It is what is experienced by a particle on the ground (USGS 2015).

Unlike the Richter and MMI scales, the PGA measures how hard the earth shakes at a given
location. PGA is measured by instruments such as accelerographs. PGA is expressed as a percent
acceleration force of gravity (%g). For example, 1.0%g PGA in an earthquake (an extremely strong
ground motion) means that objects accelerate sideways at the same rate as if they had been
dropped from the ceiling. Damage levels experienced in an earthquake vary with the intensity of
ground shaking and with the seismic capacity of structures, as noted in Table 5.5-8 and 5.5-9.

National maps of earthquake shaking hazards have been produced since 1948. They provide
information essential to creating and updating the seismic design requirements for building codes,
insurance rate structures, earthquake loss studies, retrofit priorities and land use planning used in
the U.S. Scientists frequently revise these maps to reflect new information and knowledge.
Buildings, bridges, highways and utilities built to meet modern seismic design requirements are
typically able to withstand earthquakes better, with less damages and disruption. After thorough
review of the studies, professional organizations of engineers update the seismic-risk maps and
seismic design requirements contained in building codes (Brown et al., 2001).

The USGS updated the National Seismic Hazard Maps in 2014, which superceded the 2008 maps.
New seismic, geologic, and geodetic information on earthquake rates and associated ground
shaking were incorporated into these revised maps. The 2014 map represents the best available
data as determined by the USGS. According to the data, Fulton County has a PGA between 3%g
and 7%g. (USGS 2014). The 2014 PGA map can be found at
http://earthquake.usgs.gov/hazards/products/conterminous/2014/2014pgalOpct.pdf. A copy is also
included in Appendix D - Maps.

A probabilistic assessment was conducted for the 100-, 500- and 2,500-year mean return periods
(MRP) in HAZUS-MH 2.1 to analyze the earthquake hazard for Fulton County. The HAZUS analysis
evaluates the statistical likelihood that a specific event will occur and what consequences will occur.
Figure 5.5-3 through Figure 5.5-5 illustrates the geographic distribution of PGA (g) across the
County or 100-, 500- and 2,500-year MRP events by Census-tract.
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Figure 5.5-3 Peak Ground Acceleration 100-Year Mean Return Period for Fulton County
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Figure 5.5-4 Peak Ground Acceleration 500-Year Mean Return Period for Fulton County
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Figure 5.5-5. Peak Ground Acceleration 2,500-Year Mean Return Period for Fulton County

(72)

@ | O
(140) Forsyth

(400)
Mountain Park (C) (372) /
e 'Alpharetta (C) @
T ©

% :

(29
o o

Sandy Springs (C) (1)

154
East Point (C)
14

Q

@ i)
D

Legend

3 Municipality PGA (%g) g b &
[} County Boundary [l ! - Not felt (<0.17) x"‘_‘:%
= Interstate [0 AN - Weak (0.17 - 1.4)

—— US.Route IV - Light (1.4 - 3.9) D i
—— State 0V - Moderate (3.9 - 9.2) Sosduwx

W Vi -Strong (9:2- 18) ESRE: Basamap
I Vil - Very Strong (18-34)
5

25 125 0 2.
Miles

Source: HAZUS-MH 2.2
Note: The peak ground acceleration for the 2,500-year MRP is 10.8-15.3

Fulton County 2016 Multijurisdictional Hazard Mitigation Plan 5-31



Chapter 5: Risk Assessment

Previous Occurrences and Losses

Historically, there have been no major earthquakes in Georgia or Fulton County. However, the State
has been seismically active with minor to light earthquakes occurring within the State. None of these
events occurring in the State have had their epicenters in Fulton County, but some of these events
have affected Fulton County.

For this 2016 Plan Update, known earthquake events that have impacted Fulton County or that have
had its epicenter in Fulton County, between 2010 and 2015 are identified in Table 5.5-10 The State
of Georgia has not been included in any FEMA major disaster (DR) or emergency (EM) declarations
for earthquake events. For events that occurred prior to 2010, see the 2010 Fulton County HMP.

It is noted that not all events that have occurred in Fulton County are included due to the extent of
documentation and the fact that not all sources may have been identified or researched. Loss and
impact information could vary depending on the source. Therefore, the accuracy of monetary figures
discussed is based only on the available information identified during research for this HMP Update.
Figure 5.5-6 illustrates earthquake events where the epicenters were located in and around Fulton
County. The figure shows that no earthquakes occurred in Fulton County and one occurred in the
immediate area of Fulton County.

Figure 5.5-6 Earthquakes Occurring Around Fulton County, 2010 to 2015
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Note: Fulton County is outlined in red. There have no earthquake epicenters in the County between 2010 and 2015.
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Chapter 5: Risk Assessment

Probability of Future Occurrences

Earthquakes cannot be predicted and may occur any time of the day or year. Since all of Fulton
County is within a potential seismic area, earthquakes have the ability to affect all parts of the
County. Some areas, such as high density, urban areas, may be more vulnerable to the affects.
Earthquakes in the Fulton County area are typically deeper focus and are felt over a wider area, but
not as strongly as some other types of earthquakes. Fulton County is likely to experience
earthquake events about every 10 to 20 years. Major earthquakes are infrequent in the State and
County and may occur only once every few hundred years or longer, but the consequences of major
earthquakes would be very high.

According to the USGS, since 1950, Fulton County has had zero earthquakes with epicenters in the
County; therefore, the County has very little probability of an earthquake occurring within the County
in the future. However, the County may experience impacts from earthquakes occurring in
surrounding areas.

In Section 5.4, the identified hazards of concern for Fulton County were listed. The probability of
occurrence, or likelihood of the event, is one parameter used for hazard rankings. Based on
historical records and input from the Planning Committee, the probability of occurrence for
earthquake events in the County is ‘unlikely’; however, the occurrence of earthquakes in the
surrounding areas and their impacts on Fulton County is considered ‘occasional' (hazard event is
likely to occur within 100 years). See section 5.6 for additional information provided by the Planning
Committee.

Climate Change Impacts

Providing projections of future climate change for a specific region is challenging. Some scientists
feel that melting glaciers could induce tectonic activity. As ice melts and water runs off, tremendous
amounts of weight are shifted on the Earth’s crust. As newly freed crust returns to its original, pre-
glacier shape, it could cause seismic plates to slip and stimulate volcanic activity according to
research into prehistoric earthquakes and volcanic activity. National Aeronautics and Space
Administration (NASA) and USGS scientists found that retreating glaciers in southern Alaska might
be opening the way for future earthquakes.

Secondary impacts of earthquakes could be magnified by future climate change. Soils saturated by
repetitive storms could experience liquefaction during seismic activity because of the increased
saturation. Dams storing increased volumes of water from changes in the hydrograph could fail
during seismic events. There are currently no models available to estimate these impacts.

5.5.3.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the
identified hazard area. For the earthquake hazard, the entire County is exposed to the hazard,;
therefore, all assets in Fulton County (population, structures, critical facilities and lifelines), as
described in the County Profile (Chapter 3), are vulnerable. The following section includes an
evaluation and estimation of the potential impact of the earthquake hazard on Fulton County
including the following:

e Overview of vulnerability
e Data and methodology used for the evaluation
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e Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical
facilities, (4) economy, and (5) future growth and development

o Effect of climate change on vulnerability

e Change of vulnerability as compared to that presented in the 2010 Fulton County Hazard
Mitigation Plan

o Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

Earthquakes usually occur without warning and can impact areas a great distance from their point of
origin. The extent of damage depends on the density of population and building and infrastructure
construction in the area shaken by the quake. Some areas may be more vulnerable than others
based on soil type, the age of the buildings and building codes in place.

Ground shaking is the primary cause of earthquake damage to man-made structures. Damage can
be increased when soft soils amplify ground shaking. Soils influence damage in different ways. One
way is that soft soils amplify the motion of earthquake waves, producing greater ground shaking and
increasing the stresses on structures. Another way is that loose, wet, sandy soils may lose strength
and flow as a fluid when shaken, causing foundations and underground structures to shift and break
(Stanford 2003).

Damage from earthquakes depends on the location, depth, and magnitude of the earthquake; the
thickness and composition of soil and bedrock beneath the area in question; and the types of
building structures. Soils influence damage in two ways. Soft soils amplify the motion of earthquake
waves, producing greater ground shaking and increasing the stresses on structures. Loose, wet,
sandy soils may lose strength and flow as a fluid when shaken (this is known as liquefaction). This
causes foundations and underground structures to shift and break.

Data and Methodology

A probabilistic assessment was conducted for Fulton County for the 100-, 500- and 2,500-year
MRPs in HAZUS-MH 2.2 to analyze the earthquake hazard and provide a range of loss estimates for
Fulton County. The probabilistic method uses information from historic earthquakes and inferred
faults, locations and magnitudes, and computes the probable ground shaking levels that may be
experienced during a recurrence period by Census tract. The default assumption is a magnitude 7
earthquake for all return periods. National Earthquake Hazards Reduction Program (NEHRP) soil
data was not available for Fulton County, so HAZUS-MH default data was used.

In addition to the probabilistic scenarios mentioned, an annualized loss run was conducted in
HAZUS-MH 2.2 to estimate the annualized general building stock dollar losses for the County. The
annualized loss methodology combines the estimated losses associated with ground shaking for
eight return periods: 100, 250, 500, 750, 1000, 1500, 2000, 2500-year, which are based on values
from the USGS seismic probabilistic curves. Annualized losses are useful for mitigation planning
because they provide a baseline upon which to 1) compare the risk of one hazard across multiple
jurisdictions and 2) compare the degree of risk of all hazards for each participating jurisdiction.

As noted in the HAZUS-MH Earthquake User Manual ‘Uncertainties are inherent in any loss
estimation methodology. They arise in part from incomplete scientific knowledge concerning
earthquakes and their effects upon buildings and facilities. They also result from the approximations
and simplifications that are necessary for comprehensive analyses. Incomplete or inaccurate
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inventories of the built environment, demographics and economic parameters add to the uncertainty.
These factors can result in a range of uncertainly in loss estimates produced by the HAZUS
Earthquake Model, possibly at best a factor of two or more. However, HAZUS’ potential loss
estimates are acceptable for the purposes of this HMP.

The HAZUS-MH earthquake model provides results at the U.S. Census-tract level only.
Unfortunately, the U.S. Census tracts do not align with the municipal boundaries in Fulton County.
Refer to Figure 5.5-7. In the figure, each municipality is represented by a different color to show
where the tracts overlap. Therefore, HAZUS-MH modeling results are summarized at the County-
level.

The occupancy classes available in HAZUS-MH 2.2 were condensed into the following categories
(residential, commercial, industrial, agricultural, religious, government, and educational) to facilitate
the analysis and the presentation of results. Residential loss estimates address both multi-family
and single family dwellings. Impacts to critical facilities and utilities were also evaluated.

Data used to assess this hazard include data available in the HAZUS-MH 2.2 earthquake model and
professional knowledge.
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Figure 5.5-7 Fulton County 2010 Census Tract Boundaries and Cities
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Impact on Life, Health and Safety

Overall, the entire population of Fulton County is exposed to an earthquake hazard event. The
impact of earthquakes on life, health and safety is dependent upon the severity of the event. Risk to
public safety and loss of life from an earthquake in Fulton County is minimal with higher risk
occurring in buildings as a result of damage to the structure, or people walking below building
ornamentation and chimneys that may be shaken loose and fall as a result of the quake.

Populations considered most vulnerable are those located in/near the built environment, particularly
near unreinforced masonry construction. In addition, the vulnerable population includes the elderly
(persons over the age of 65) and individuals living below the Census poverty threshold. These
socially vulnerable populations are most susceptible, based on a number of factors including their
physical and financial ability to react or respond during a hazard and the location and construction
quality of their housing. Refer to Chapter 3 (County Profile) for the vulnerable population statistics in
Fulton County.

Residents may be displaced or require temporary to long-term sheltering due to the event. The
number of people requiring shelter is generally less than the number displaced as some displaced
persons use hotels or stay with family or friends following a disaster event. In HAZUS-MH,
estimated sheltering needs for the earthquake hazard are summarized at the Census tract level.
Table 5.5-11 summarizes the population HAZUS-MH estimates will be displaced or will require
short-term sheltering for the 100-, 500-, and 2,500-year MRP by municipality.

Table 5.5-11 Estimated Displaced Households and Population Seeking Short-Term Shelter from
500- and 2,500-year MRP Events

100-Year MRP 500-Year MRP 2,500-Year MRP

People People
Requiring Requiring
Short- Short-

People
Displaced Requiring

Municipality Displaced
Households Households Households | Short-Term

Displaced

Term Term
Shelter Shelter

24 15 249 156 1,333 830

Shelter

Fulton County
(Total)

Source:  HAZUS-MH 2.2

According to the 1999-2003 NYCEM Summary Report (Earthquake Risks and Mitigation in the New
York / New Jersey / Connecticut Region), there is a strong correlation between structural building
damage and the number of injuries and casualties from an earthquake event. Further, the time of
day also exposes different sectors of the community to the hazard. For example, HAZUS considers
the residential occupancy at its maximum at 2:00 a.m., where the educational, commercial and
industrial sectors are at their maximum at 2:00 p.m., and peak commute time is at 5:00 p.m.
Whether directly impacted or indirectly impact, the entire population will have to deal with the
consequences of earthquakes to some degree. Business interruption could keep people from
working, road closures could isolate populations, and loss of functions of utilities could impact
populations that suffered no direct damage from an event itself.

Table 5.5-12 through 5.5-15 summarize the County-wide injuries and casualties estimated for the
100-, 500-, and 2,500-year MRP earthquake events, respectively.
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Table 5.5-12 Estimated Number of Injuries and Casualties from the 100-Year MRP Earthquake

Event

Level of Severity

Time of Day

2:00 AM 2:00 PM 5:00 PM
Injuries 5 9 6
Hospitalization 1 1 1
Casualties 0 0 0

Source: HAZUS-MH 2.2

Table 5.5-13. Estimated Number of Injuries and Casualties from the 500-Year MRP Earthquake

Event
: Time of Day
Level of Severity
2:00 AM 2:00 PM 5:00 PM
Injuries 46 72 59
Hospitalization 6 10 1
Casualties 1 1 1

Source: HAZUS-MH 2.2

Table 5.5-14 Estimated Number of Injuries and Casualties from the 2,500-Year MRP Earthquake

Event
, Time of Day
Level of Severity
2:00 PM
Injuries 214 362 263
Hospitalization 34 63 65
Casualties 6 11 10

Source: HAZUS-MH 2.2

Impact on General Building Stock

After considering the population vulnerable to the earthquake hazard, the value of general building
stock exposed to and damaged by 100-, 500- and 2,500-year MRP earthquake events was
evaluated. In addition, annualized losses were calculated using HAZUS-MH 2.2. The entire
County’s general building stock is considered at risk and exposed to this hazard.

The HAZUS-MH 2.2 model estimates the value of the exposed building stock and the loss (in terms
of damage to the exposed stock). Refer to the County Profile (Chapter 3) for general building stock
statistics (structure and contents).

For this plan update, a HAZUS-MH probabilistic model was run to estimate annualized dollar losses
for Fulton County. Annualized losses are useful for mitigation planning because they provide a
baseline upon which to 1) compare the risk of one hazard across multiple jurisdictions and 2)
compare the degree of risk of all hazards for each participating jurisdiction. Please note that
annualized loss does not predict what losses will occur in any particular year. The estimated
annualized losses are approximately $2.3 million per year (building and contents) for the County.

Fulton County 2016 Multijurisdictional Hazard Mitigation Plan 5-41



Chapter 5: Risk Assessment

The HAZUS-MH model is based on the best available earthquake science and the HAZUS-MH 2.2
methodology and model were used to analyze the earthquake hazard for the general building stock
for Fulton County. See Figure 5.5-3 through Figure 5.5-5 earlier in this profile that illustrates the
geographic distribution of PGA (g) across the County for 100-, 500- and 2,500-year MRP events at
the Census-tract level.

According to NYCEM, a building’s construction determines how well it can withstand the force of an
earthquake. The NYCEM report indicates that un-reinforced masonry buildings are most at risk
during an earthquake because the walls are prone to collapse outward, whereas steel and wood
buildings absorb more of the earthquake’s energy. Additional attributes that contribute to a
building’s capability to withstand an earthquake’s force include its age, number of stories and quality
of construction. HAZUS-MH considers building construction and the age of buildings as part of the
analysis.

Potential building damage was evaluated by HAZUS-MH 2.2 across the following damage
categories (none, slight, moderate, extensive and complete). Table 5.5-15 provides definitions of
these five categories of damage for a light wood-framed building; definitions for other building types
are included in HAZUS-MH technical manual documentation. General building stock damage for
these damage categories by occupancy class and building type on a County-wide basis is
summarized below for the 100-, 500- and 2,500-year events.

Table 5.5-15. Example of Structural Damage State Definitions for a Light Wood-Framed Building

Damage —

Description
Category P
Small plaster or gypsum-board cracks at corners of door and window openings and wall-

Slight S . . .
9 ceiling intersections; small cracks in masonry chimneys and masonry veneer.

Large plaster or gypsum-board cracks at corners of door and window openings; small
Moderate diagonal cracks across shear wall panels exhibited by small cracks in stucco and gypsum
wall panels; large cracks in brick chimneys; toppling of tall masonry chimneys.

Large diagonal cracks across shear wall panels or large cracks at plywood joints;
permanent lateral movement of floors and roof; toppling of most brick chimneys; cracks in
foundations; splitting of wood sill plates and/or slippage of structure over foundations;
partial collapse of room-over-garage or other soft-story configurations.

Extensive

Structure may have large permanent lateral displacement, may collapse, or be in imminent
Complete danger of collapse due to cripple wall failure or the failure of the lateral load resisting
system; some structures may slip and fall off the foundations; large foundation cracks.

Source: HAZUS-MH Technical Manual

Tables 5.5-15 through 5.5-18 summarize the damage estimated for the 100-, 500- and 2,500-year
MRP earthquake events. Damage loss estimates include structural and non-structural damage to
the building and loss of contents.
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Table 5.5-16 Estimated Buildings Damaged by General Occupancy for 100-year and 500-year MRP
Earthquake Events
Source: HAZUS-MH 2.2

Average Damage State

100-Year MRP 500-Year MRP

Category Moderate ‘ Extensive | Complete Moderate | Extensive | Complete
Residential 263,165 | 585 124 10 1 257,070 5629 1,054 123 10
(89.4%) | (<1%) | (<1%) (<1%) (<1%) | (87.3%) | (<1%) (<1%) (<1%)
Commercial 21,145 174 44 4 0 20,011 965 342 46 3
(7.2%) | (<1%) (<1%) (<1%) (0%) (6.8%) | (<1%) (<1%) (<1%) (<1%)
Industrial 4,435 34 8 1 0 4,202 195 72 9 1
15%) | (<1%)| (<1%) (<1%) (0%) 1.4%) | (<1%) | (<1%) (<1%) (<1%)
Education,
Government, 4,571 34 8 1 0 4,346 190 69 9 0
Religious and | (1.6%) | (<1%)| (<1%) (<1%) (0%) 15%) | (<1%)| (<1%) (<1%) (0%)
Agricultural

Table 5.5-17 Estimated Buildings Damaged by General Occupancy for 2, 500-year MRP Earthquake
Events

Average Damage State

Category 2,500-Year MRP
Moderate Extensive Complete

Residential 235,855 22,138 5,176 651 65
(80.1%) (7.5%) (1.8%) (<1%) (<1%)

Commercial 16,688 2,810 1,553 286 29
(5.7%) (<1%) (<1%) (<1%) (<1%)

Industrial 3,465 586 358 64 6
(1.2%) (<1%) (<1%) (<1%) (<1%)

Education, Government, 3,714 553 289 53 6
Religious and Agricultural (1.3%) (<1%) (<1%) (<1%) (<1%)

Source: HAZUS-MH 2.2

Table 5.5-18 Estimated Value (Building and Contents) Damaged by the 500- and 2,500-Year MRP
Earthquake Events

Total Improved Percent of Total Building

Estimated Total Damages* ‘

Municipality Value and Contents *
(Building and | Annualized Annualized | 100- | 500- | 2,500-
Contents) Loss OO SN 2 BT Loss Year | Year | Year
Fulton
County |$221,359,062,000 | $2,312,268 | $16,999,003 | $236,021,388 | $1,500,871,453 |  <1% | <1% |<1% | <1%
(Total)

Source:  HAZUS-MH 2.2

*Total Damages is the sum of damages for all occupancy classes (residential, commercial, industrial, agricultural, educational, religious, and
government).
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Table 5.5-19 Estimated Value (Building and Contents) Damaged by the 100-, 500- and 2,500-Year
MRP Earthquake Events (Continued)

Total Improved Estimated Residential Estimated Commercial
Municipality (Bui\lijé?lnueand DEWETL Damage
Conter%ts) 100-Year 500-Year 2,500-Year 100-Year 500-Year 2,500-Year
Fulton
County $221,359,062,000 | $9,776,907 | $140,478,768 | $896,890,948 | $5,596,178 | $72,257,794 | $454,234,371
(Total)

Source: HAZUS-MH 2.1

HAZUS-MH estimates approximately $17 million in damages for the 100-year earthquake event. It
is also estimated that there may be $236 million in damages to buildings in the County during a 500-
year earthquake event. These includes structural damage, non-structural damage and loss of
contents, representing less than 1% of the total replacement cost value for general building stock in
Fulton County. For a 2,500-year MRP earthquake event, HAZUS-MH estimates greater than $1.5
billion (<1%) of the total general building stock replacement value. Residential and commercial
buildings account for most of the damage for earthquake events.

Earthquakes can cause secondary hazard events such as fires. Zero fires are anticipated as a
result of the 100-, 500- and 2,500-year MRP events.

Impact on Critical Facilities

After considering the general building stock exposed to, and damaged by, 100-, 500- and 2,500-year
MRP earthquake events, critical facilities were evaluated. All critical facilities (essential facilities,
transportation systems, lifeline utility systems, high-potential loss facilities and user-defined facilities)
in Fulton County are considered exposed and potentially vulnerable to the earthquake hazard. Refer
to subsection “Critical Facilities” in Chapter 3 (County Profile) of this Plan for a description of the
critical facilities in the County.

HAZUS-MH 2.2 estimates the probability that critical facilities may sustain damage as a result of
100-, 500- and 2,500-year MRP earthquake events. Additionally, HAZUS-MH estimates percent
functionality for each facility days after the event. As a result of a 100-Year MRP event, HAZUS-MH
2.2 estimates that emergency facilities (police, fire, EMS and medical facilities), schools, utilities and
specific facilities identified by Fulton County as critical will be nearly 100% functional. Therefore, the
impact to critical facilities is not significant for the 100-year event.

Tables 5.5-20 and 5.5-21 list the percent probability of critical facilities sustaining the damage
category as defined by the column heading and percent functionality after the event for the 500-year
and 2,500-year MRP earthquake events.

Table 5.5-20 Estimated Damage and Loss of Functionality for Critical Facilities and Utilities in
Fulton County for the 500-Year MRP Earthquake Event

Percent Probability of Sustaining Damage Percent Functionality

Moderate | Extensive | Complete

Critical Facilities

Medical 90-92 | 5-7 2-3 <1 0 90-92 | 97--98 100 100
: 99- 99-
Police 81-92 | 6-11 2-6 0.3-1 <1 81-92 | 92-98 100 100
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Percent Probability of Sustaining Damage Percent Functionality
Extensive | Complete Day 30 | Day 90

. 99- 99-

Fire 81-92 | 5-12 2-6 0.3-1 <1 81-92 | 93-98 100 100

EOC 91.5 6 2.2 <1 0 91 97 100 100

School 89-92 5-7 2-3 <1 0 89-92 | 96-98 100 100

Utilities

Potable 29-

Water 0 0 0 0 100 3-10 6-11 15-39 100

Wastewater 95 3-4 1 0 0 96-97 100 100 100

Electric 96-97 2-3 <1 0 0 98 100 100 100

Communicatl | g5 97 | 34 | 071 0 0 9- | 100 | 100 | 100
on 100

Source: HAZUS-MH 2.2

Table 5.5-21 Estimated Damage and Loss of Functionality for Critical Facilities and Utilities in
Fulton County for the 2,500-Year MRP Earthquake Event

Percent Probability of Sustaining Damage Percent Functionality

Moderate Extensive Complete

Critical Facilities
Medical 71-77 14-17 7-10 1-2 <1l 71-77 88-91 98 99
Police 61-77 14-20 7-14 2-5 <1 61-77 80-91 95-98 97-99
Fire 61-77 14-20 7-14 1-5 <1 61-77 98-91 95-98 97-99
EOC 75.2 15.1 7.9 1.6 <1 75 90 98 99
School 70-77 14-18 7-10 1-2 <1 70-77 87-91 97-98 99
Utilities
Potable Water 0 0 0 0 100 3-10 6-11 15-39 29-100
Wastewater 68-71 15-16 13-14 1 <1 74-77 97-99 99-100 100
Electric 76-81 12-13 7-10 <1 <1 84-87 100 100 100
Communication 68-80 12-16 8-14 0.5-1 <1 91-96 99-100 100 100

Source: HAZUS-MH 2.2

Impact on Economy

Earthquakes also have impacts on the economy, including: loss of business function, damage to
inventory, relocation costs, wage loss and rental loss due to the repair/replacement of buildings. A
Level 2 HAZUS-MH analysis estimates the total economic loss associated with each earthquake
scenario, which includes building- and lifeline-related losses (transportation and utility losses) based
on the available inventory (facility [or GIS point] data only). Direct building losses are the estimated
costs to repair or replace the damage caused to the building. This is reported in the “Impact on
General Building Stock” subsection discussed earlier in this section. Lifeline-related losses include
the direct repair cost to transportation and utility systems and are reported in terms of the probability
of reaching or exceeding a specified level of damage when subjected to a given level of ground
motion. Additionally, economic loss includes business interruption losses associated with the
inability to operate a business due to the damage sustained during the earthquake as well as
temporary living expenses for those displaced. These losses are discussed below.
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There will be $9.3 million in losses to income and $17 million in losses to capital as a result of the
100-year event. It is significant to note that for the 500-year event, HAZUS-MH 2.2 estimates the
County will incur approximately $76.3 million in income losses (wage, rental, relocation and capital-
related losses) in addition to the 500-year event structural, non-structural, content and inventory
losses ($237 million).

For the 2,500-year event, HAZUS-MH 2.2 estimates the County will incur approximately $378 million
in income losses, mainly to the commercial and residential occupancy classes associated with wage,
rental, relocation and capital-related losses. In addition, the 2,500-year event structural, non-
structural, content and inventory losses equate to greater than an estimated $1.5 billion.

Roadway segments and railroad tracks may experience damage due to ground failure and regional
transportation and distribution of these materials will be interrupted as a result of an earthquake
event. Losses to the community that result from damages to lifelines can be much greater than the
cost of repair (HAZUS-MH 2.1 Earthquake User Manual, 2012).

Earthquake events can significantly impact road bridges. These are important because they often
provide the only access to certain neighborhoods. Since softer soils can generally follow floodplain
boundaries, bridges that cross watercourses should be considered vulnerable. A key factor in the
degree of vulnerability will be the age of the facility or infrastructure, which will help indicate to which
standards the facility was built. HAZUS-MH estimates the long-term economic impacts to the County
for 15-years after the 2,500-year earthquake event. In terms of the transportation infrastructure,
HAZUS-MH estimates $19.5 million in direct repair costs to highway bridges and tunnels. There are
no losses computed by HAZUS for business interruption due to transportation or utility lifeline losses.

HAZUS-MH 2.2 also estimates the volume of debris that may be generated as a result of an
earthquake event to enable the study region to prepare and rapidly and efficiently manage debris
removal and disposal. Debris estimates are divided into two categories: (1) reinforced concrete and
steel that require special equipment to break it up before it can be transported, and (2) brick, wood
and other debris that can be loaded directly onto trucks with bulldozers (HAZUS-MH Earthquake
User’'s Manual).

For the 100-year MRP event, HAZUS-MH 2.2 estimates over 15 thousand tons of debris will be
generated. For the 500-year MRP event, HAZUS-MH 2.2 estimates more than 110 thousand tons of
debris will be generated. For the 2,500-year MRP event, HAZUS-MH 2.2 estimates greater than 465
thousand tons of debris will be generated. Table 5.5-22 summarizes the estimated debris generated
as a result of these events by municipality.

Table 5.5-22 Estimated Debris Generated by the 100-, 500-, and 2,500-year MRP Earthquake
Events

100-Year 500-Year 2,500-Year

Brick/ Concrete/ Brick/ Concrete/ Brick/ Concrete/
Wood Steel Wood Steel Wood Steel
(tons) (tons) (tons) (tons) (tons) (tons)

Fulton County (Total) 12,183 3,295 80,380 31,176 282,624 183,430

Municipality

Source: HAZUS-MH 2.2

Fulton County 2016 Multijurisdictional Hazard Mitigation Plan 5-46



Chapter 5: Risk Assessment

Future Growth and Development

As discussed in Chapter 3 and the annexes, areas targeted for future growth and development have
been identified across the County. It is anticipated that the exposure and vulnerability to earthquake
impacts in newly developed areas will be similar to those that currently exist within the County.
Fulton County uses the International Building Code as their minimum standard. Therefore, current
building codes require seismic provisions that should render new construction less vulnerable to
seismic impacts than older, existing construction that may have been built to lower construction
standards. Refer to Chapter 3 and the annexes for potential new development in Fulton County.

Change of Vulnerability

Fulton County continues to be vulnerable to the earthquake hazard. However, there are differences
between the potential loss estimates between this plan update to the results in the 2010 HMP. For
the 2016 update, probabilistic scenarios were evaluated using an updated version of HAZUS-MH. In
addition, a more current and accurate building stock inventory was used for this HMP update.

Effect of Climate Change on Vulnerability

Providing projections of future climate change for a specific region is challenging. Some scientists
feel that melting glaciers could induce tectonic activity. As ice melts and water runs off, tremendous
amounts of weight are shifted on the Earth’s crust. As newly freed crust returns to its original, pre-
glacier shape, it could cause seismic plates to slip and stimulate volcanic activity according to
research into prehistoric earthquakes and volcanic activity. National Aeronautics and Space
Administration (NASA) and USGS scientists found that retreating glaciers in southern Alaska might
be opening the way for future earthquakes.

Secondary impacts of earthquakes could be magnified by future climate change. Soils saturated by
repetitive storms could experience liquefaction during seismic activity because of the increased
saturation. Dams storing increased volumes of water from changes in the hydrograph could fail
during seismic events. There are currently no models available to estimate these impacts.

Additional Data and Next Steps

A HAZUS-MH earthquake analysis was conducted for Fulton County using the default model data.
Additional data needed to further refine and enhance the County’s vulnerability assessment includes
identifying un-reinforced masonry critical facilities and privately-owned buildings (i.e., residences)
using local knowledge and/or pictometry/orthophotos. The use of soil type data can also provide a
more accurate estimate of potential losses to the County. These buildings may not withstand
earthquakes of certain magnitudes and plans to provide emergency response/recovery efforts for
these properties can be set in place. Further mitigation actions include training of County and
municipal personnel to provide post-hazard event rapid visual damage assessments, increase of
County and local debris management and logistic capabilities, and revised regulations to prevent
additional construction of non-reinforced masonry buildings.

5.5.4 Flood

The following section provides the hazard profile (hazard description, location, extent, previous
occurrences and losses, probability of future occurrences, and impact of climate change) and
vulnerability assessment for the flood hazard in Fulton County.
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Specific 2016 Plan Update Changes for Flood

» The hazard profile has been significantly enhanced to include a detailed hazard description,
location, extent, previous occurrences, probability of future occurrence, and potential change in
climate and its impacts on the flood hazard is discussed.

New and updated figures from federal and state agencies are incorporated.

Previous occurrences were updated with events that occurred between 2010 and 2015.

A vulnerability assessment was conducted for the flood hazard and it now directly follows the
hazard profile.

Y V V

5.5.4.1 Profile

Hazard Description

Floods are one of the most common natural hazards in the U.S. They can develop slowly over a
period of days or develop quickly, with disastrous effects that can be local (impacting a
neighborhood or community) or regional (affecting entire river basins, coastlines and multiple
counties or states) (Federal Emergency Management Agency [FEMA], 2008). Most communities in
the U.S. have experienced some kind of flooding, after spring rains, heavy thunderstorms, coastal
storms, or winter snow thaws (George Washington University, 2001).

Many floods fall into three categories: riverine, coastal and shallow (FEMA, 2005). Other types of
floods may include ice-jam floods, alluvial fan floods, dam failure floods, and floods associated with
local drainage or high groundwater. For the purpose of this HMP and as deemed appropriate by the
Fulton County Steering Committee, riverine and flash flooding are the main flood types of concern
for the County. These types of flood or further discussed below. For information regarding dam
failure flooding, refer to Section 5.5.1 (Dam Failure).

e Riverine floods are the most common flood type. They occur along a channel and include
overbank and flash flooding. Channels are defined, ground features that carry water through
and out of a watershed. They may be called rivers, creeks, streams, or ditches. When a
channel receives too much water, the excess water flows over its banks and inundates low-
lying areas (FEMA 2008; The Illinois Association for Floodplain and Stormwater
Management 2006).

o Flash floods are “a rapid and extreme flow of high water into a normally dry area, or a rapid
water level rise in a stream or creek above a predetermined flood level, beginning within six
hours of the causative event (e.g., intense rainfall, dam failure, ice jam). However, the actual
time threshold may vary in different parts of the country. Ongoing flooding can intensify to
flash flooding in cases where intense rainfall results in a rapid surge of rising flood waters”
(National Weather Service [NWS] 2009).

Other types of flooding that may impact Fulton County include stormwater flooding, high
groundwater levels, and urban drainage flooding. Stormwater flooding described below is due to
local drainage issues and high groundwater levels. Locally, heavy precipitation may produce
flooding in areas other than delineated floodplains or along recognizable channels. If local conditions
cannot accommodate intense precipitation through a combination of infiltration and surface runoff,
water may accumulate and cause flooding problems. During winter and spring, frozen ground and
snow accumulations may contribute to inadequate drainage and localized ponding. Flooding issues
of this nature generally occur in areas with flat gradients and generally increase with urbanization
which speeds the accumulation of floodwaters because of impervious areas. Shallow street flooding
can occur unless channels have been improved to account for increased flows (FEMA 1997).
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High groundwater levels can be a concern and cause problems even where there is no surface
flooding. Basements are susceptible to high groundwater levels. Seasonally high groundwater is
common in many areas, while elsewhere high groundwater occurs only after a long periods of
above-average precipitation (FEMA 1997).

Urban drainage flooding is caused by increased water runoff due to urban development and
drainage systems. Drainage systems are designed to remove surface water from developed areas
as quickly as possible to prevent localized flooding on streets and other urban areas. They make use
of a closed conveyance system that channels water away from an urban area to surrounding
streams. This bypasses the natural processes of water filtration through the ground, containment,
and evaporation of excess water. Since drainage systems reduce the amount of time the surface
water takes to reach surrounding streams, flooding in those streams can occur more quickly and
reach greater depths than prior to development in that area (FEMA 2008).

In the western and southern areas of the United States, there has been an increase in flood risk due
to wildfires in the recent years. Wildfires change the landscape and ground increases. The charred
ground where vegetation has burned away cannot easily absorb water. This increases the risk of
flooding due to heavy rains, flash flooding and mudflows. The area’s most at risk are properties
directly affected by fires and areas located downstream to burn areas. This type of flood risk
remains significantly higher until vegetation is restored, up to five years after a wildfire (Floodsmart
2015).

Location

A floodplain is defined as the land adjoining the channel of a river, stream, ocean, lake, or other
watercourse or water body that becomes inundated with water during a flood. Most often floodplains
are referred to as 100-year floodplains. A 100-year floodplain is not a flood that will occur once every
100 years, rather it is a flood that has a 1% chance of being equaled or exceeded each year. Thus,
the 100-year flood could occur more than once in a relatively short period of time. Due to this
misleading term, FEMA has properly defined it as the 1% annual chance flood. This 1% annual
chance flood is now the standard used by most federal and state agencies and by the NFIP (FEMA
2002).

In Fulton County, floodplains line the rivers and streams of the County. The boundaries of the
floodplains are altered as a result of changes in land use, the amount of impervious surface,
placement of obstructing structures in floodways, changes in precipitation and runoff patterns,
improvements in technology for measuring topographic features, and utilization of different
hydrologic modeling techniques. Figure 5.5-8 illustrates the FEMA flood hazard zones in Fulton
County.
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Peachtree Creek is one of the most commonly affected areas in the County. Flood stage is 17.0 feet
deep, and due to the heavy urbanization in the area, it often exceeds this mark during heavy storms.
Peachtree Creek reacts very quickly when heavy rains occur. As is typical with smaller streams in
urban areas, a heavy rain can cause the stream to rise in a matter of hours or even minutes. Also,
as is typical with smaller urban streams, high water peaks quickly and then falls quickly; thus,
streamflow at Peachtree Creek can go from base flow to flooding and back to near base flow in a

single day. The USGS

lists 18 streamflow data sites and can be accessed at:

http://waterdata.usgs.gov/ga/nwis/current/?type=flow&group key=basin cd

Please refer to Jurisdictional Annexes for information regarding specific areas of flooding for each

participating municipality in Fulton County.

Extent

Several factors determine the severity of floods, including
rainfall intensity (or other water source) and duration. A
large amount of rainfall over a short time span can result in
flash flood conditions. 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, or other impervious developed areas.
Topography and ground cover are also contributing factors
for floods. Water runoff is greater in areas with steep
slopes and little or no vegetative ground cover. Frequency
of inundation depends on the climate, soil, and channel
slope. In regions where substantial precipitation occurs in a
particular season each year, or in regions where annual

The 100-year flood, which is the standard
used by most federal and state agencies, is
used by the NFIP as the standard for
floodplain management and to determine the
need for flood insurance. A structure located
within a SFHA shown on an NFIP map has a
26% chance of suffering flood damage during
the term of a 30-year mortgage. The term
“500-year flood” is the flood that has a 0.2%
chance of being equaled or exceeded each
year. The 500-year flood could occur more
than once in a relatively short period of time.
Statistically, the 0.2% (500-year) flood has a
6% chance of occurring during a 30-year
period of time, the length of many mortgages.

flooding is derived principally from snowmelt, the
floodplains may be inundated nearly every year. In regions

without extended periods of below-freezing temperatures,

floods usually occur in the season of highest precipitation. In areas where flooding is caused by
melting snow, and occasionally compounded by rainfall, the flood season is spring or early summer
(Fulton County HMP 2010). The worst flood to impact Fulton County occurred on September 21,
2009. It was a 500 year flood that claimed less than 11 deaths and cost $48 million in damages.
Jurisdictions within Fulton County received 10-15 inches of rain during this event.

In the case of riverine flood hazard, once a river reaches flood stage, the flood extent or severity
categories used by the NWS include minor flooding, moderate flooding, and major flooding. Each
category has a definition based on property damage and public threat:

¢ Minor Flooding - minimal or no property damage, but possibly some public threat or
inconvenience.

e Moderate Flooding - some inundation of structures and roads near streams.
evacuations of people and/or transfer of property to higher elevations are necessary.

¢ Major Flooding - extensive inundation of structures and roads. Significant evacuations of
people and/or transfer of property to higher elevations. (NWS 2011)

Some

The frequency and severity of flooding are measured using a discharge probability, which is the
probability that a certain river discharge (flow) level will be equaled or exceeded in a given year.
Flood studies use historical records to determine the probability of occurrence for the different
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discharge levels. The flood frequency equals 100 divided by the discharge probability. For example,
the 100-year discharge has a 1% chance of being equaled or exceeded in any given year. The
“annual flood” is the greatest flood event expected to occur in a typical year. These measurements
reflect statistical averages only; it is possible for two or more floods with a 100-year or higher
recurrence interval to occur in a short time period. The same flood can have different recurrence
intervals at different points on a river.

The extent of flooding associated with a 1% annual probability of occurrence (the base flood or 100-
year flood) is used as the regulatory boundary by many agencies. Also referred to as the SFHA, this
boundary is a convenient tool for assessing vulnerability and risk in flood-prone communities. Many
communities have maps that show the extent and likely depth of flooding for the base flood.
Corresponding water-surface elevations describe the water elevation resulting from a given
discharge level, which is one of the most important factors used in estimating flood damage.

Previous Occurrences and Losses

Many sources provided flooding information regarding previous occurrences and losses associated
with flooding events throughout Fulton County. With a number of sources reviewed for the purpose
of this Hazard Mitigation Plan (HMP), loss and impact information for events could vary depending
on the source. Therefore, the accuracy of monetary figures discussed is based only on the available
information identified during research for this HMP.

Between 1954 and 2015, FEMA included the State of Georgia in 18 flood-related major disaster
(DR) or emergency (EM) declarations classified as one or a combination of the following disaster
types: severe storms, tornadoes, straight-line winds, heavy rains, high winds, tropical storm, rain,
and mudslide. Generally, these disasters cover a wide region of the State; therefore, they may have
impacted many counties. Fulton County was included in four of these flood-related declarations.

For this 2015 Plan update, flood events were summarized from 2010 to 2015. Known flood events,
including FEMA disaster declarations, which have impacted Fulton County between 2010 and 2015
are identified in Table 5.5-23. Please note that not all events that have occurred in the County are
included due to the extent of documentation and the fact that not all sources may have been
identified or researched. Loss and impact information could vary depending on the source.
Therefore, the accuracy of monetary figures discussed is based only on the available information
identified during research for this HMP Update. Please see Section 5.7 for detailed information
regarding impacts and losses to each municipality.
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Chapter 5: Risk Assessment

Probability of Future Occurrences

Based on the historic and more recent flood events in Fulton County, it is clear that the County has a
high probability of flooding for the future. The fact that the elements required for flooding exist and
that major flooding has occurred throughout the County in the past suggests that many people and
properties are at risk from the flood hazard in the future. It is estimated that Fulton County will
continue to experience direct and indirect impacts of flooding events annually that may induce
secondary hazards such as erosion, infrastructure deterioration or failure, utility failures, power
outages, water quality and supply concerns, and transportation delays, accidents and
inconveniences.

Table 5.5-24 Probability of Future Occurrence of Flooding Events

Probability of

Number of % Chance of

Recurrence Event N
Occurrences Rate of . Occurring in
Hazard Type Interval Occurring in .
Between Occurrence (in years) Anv Given Any Given
1950 and 2015 y Y Year
Year
Flash Flood 55 0.85 1.2 0.89 89%
Flood 19 0.29 3.47 0.29 29%
TOTAL: 74 1.13 0.89 1.12 112.4%

Source:  NOAA-NCDC Storm Database 2015

Section 5.4 provides a summary of the identified hazards of concern for Fulton County. The
probability of occurrence, or likelihood of the event, is one parameter used for hazard rankings.
Based on historical records and input from the Planning Committee, the probability of occurrence for
flood in the County is considered ‘likely’ (10 % to 100% in the next year, or one whose impact has a
chance of occurring within the next 10 years). See section 5.6 for additional details and ranking by
the Planning Committee.

Climate Change Impacts

A changing climate has the potential to intensify rains and storms, damaging infrastructure, and
causing injury, illnesses and death. Since the 1970s, the average temperature in the southeastern
United States, including Georgia, has risen. The increased temperature has been accompanied by
other changes including the frequency of droughts and severe storms. Temperatures are projected
to rise 4.5°F to 9°F by 2080 in the State of Georgia. In Fulton County, the average summer
temperature high is estimated to be 96°F by the 2080s and extreme temperatures are predicted to
reach 115°F.

In addition to the increase in temperature, precipitation is predicted to come with less frequency but
with higher intensity, which would increase the likelihood of cycles of floods and droughts. The
percentage of precipitation falling in very heavy events has increased by 27% across the southeast
United States (Atlanta Regional Commission 2014). The State could experience a 5% annual
increase in precipitation over the next century (National Conference of State Legislatures 2008).
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Chapter 5: Risk Assessment

5.5.4.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed and vulnerable in the
identified hazard area. For the flood hazard, areas identified as hazard areas include the 1-percent
and 0.2-percent annual chance flood event boundaries. The following text evaluates and estimates
the potential impact of flooding for Fulton County including:

e Overview of vulnerability
Data and methodology used for the evaluation
e Impacton:
o (1) life, health and safety of residents,
(2) general building stock,
(3) critical facilities,
(4) economy, and
(5) future growth and development
o Effect of climate change on vulnerability
Change of vulnerability as compared to that presented in the 2010 Fulton County Hazard
Mitigation Plan
o Further data collections that will assist understanding this hazard over time

O O O O

Overview of Vulnerability

Flood is a significant concern for Fulton County. To assess vulnerability, exposure to the one- and
0.2-percent annual chance flood events was examined and potential losses were calculated for the
one- percent annual chance flood event. The flood hazard exposure and loss estimate analysis is
presented below.

Data and Methodology

The 1- and 0.2-percent annual chance flood events were examined to evaluate the County’s risk to
the flood hazard. These flood events are generally those considered by planners and evaluated
under federal programs such as the NFIP. The risk and vulnerability assessment was completed
using FEMA effective DFIRM data released in May 2013, with the latest Letter of Map Revision
incorporated in January 2015.

To estimate exposure, both the County-provided building footprint spatial layer and the HAZUS-MH
2.2 dasymetric building layer (Census blocks) were used. The building footprint layer was used to
estimate the number of buildings located in the floodplain; and the dasymetric building layer was
used to estimate the replacement cost value of the buildings located in the floodplain. The
dasymetric building layer is described further in the methodology section of this plan.

To estimate potential losses, the Hazards U.S. Multi-Hazard (HAZUS-MH) flood model was used. A
1-percent annual chance flood depth grid was generated by FEMA and made available on the FEMA
Map Service Center in March 2014. There are additional flood hazard areas in the County that were
not included in this FEMA depth grid. Flood depths were generated in these areas using the
HAZUS-MH Enhanced Quick Look tool and the 1/3 arc-second Digital Elevation Map (DEM) model
provided by the U.S. Geological Survey (USGS). The two depth grids were combined and
integrated into HAZUS-MH 2.2 to estimate potential losses using the dasymetric building data. The
HAZUS-MH 2.2 model also estimated displaced households and sheltering needs, and estimated
debris as a result of the 1-percent annual chance flood event.
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Chapter 5: Risk Assessment

Impact on Life, Health and Safety

The impact of the hydrologic hazards on life, health and safety is dependent upon several factors
including the severity of the event and whether or not adequate warning time is provided to
residents. Exposure represents the population living in or near the hazard areas that could be
impacted should an event occur. Additionally, exposure should not be limited to only those who
reside in a defined hazard zone, but everyone who may be affected by the cascading impacts of a
hazard event (e.g., people are at risk while traveling in flooded areas, or their access to emergency
services is compromised during an event).

Cascading impacts may also include exposure to pathogens such as mold. After flood events,
excess moisture and standing water contribute to the growth of mold in buildings. Mold may present
a health risk to building occupants, especially those with already compromised immune systems
such as infants, children, the elderly and pregnant women. The degree of impact will vary and is not
strictly measurable. Molds can grow in as short a period as 24-48 hours in wet and damaged areas
of buildings that have not been properly cleaned. Very small mold spores can easily be inhaled,
creating the potential for allergic reactions, asthma episodes, and other respiratory problems.
Buildings should be properly cleaned and dried out to safely prevent mold growth (CDC, 2015).

Molds and mildews are not the only public health risk associated with flooding. Floodwaters can be
contaminated by pollutants such as sewage, human and animal feces, pesticides, fertilizers, oil,
asbestos, and rusting building materials. Common public health risks associated with flood events
also include:

Unsafe food

Contaminated drinking and washing water and poor sanitation

Mosquitos and animals

Carbon monoxide poisoning

Secondary hazards associated with re-entering/cleaning flooded structures
Mental stress and fatigue

Current loss estimation models such as HAZUS-MH are not equipped to measure public health
impacts. The best level of mitigation for these impacts is to be aware that they can occur, educate
the public on prevention, and be prepared to deal with these vulnerabilities in responding to flood
events.

A spatial analysis was conducted to calculate the total land area located in the one-percent and 0.2-
percent annual chance flood zones using the regulatory FIRM, as presented in Table 5.5-25.
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Table 5.5-25 Total Land Area in the 1-Percent and 0.2-Percent Annual Chance Flood Zones (Acres)

1% Flood Event Hazard 0.2% Flood Event
Municipality Total Area Area Hazard Area
(acres) Area % of Total Area
(acres) (acres)

Alpharetta (C) 17,457 1,860 10.7% 2,298 13.2%
Atlanta (C) 81,359 4,521 5.6% 5,474 6.7%
Chattahoochee Hills (C) 32,774 3,461 10.6% 4,571 13.9%
College Park (C) 4,758 172 3.6% 212 4.5%
East Point (C) 9,422 481 5.1% 610 6.5%
Fairburn (C) 10,928 413 3.8% 837 7.7%
Fulton County (Unincorporated) 67,172 7,134 10.6% 9,951 14.8%
Hapeville (C) 1,517 174 11.4% 174 11.5%
Johns Creek (C) 20,084 1,301 6.5% 2,478 12.3%
Milton (C) 25,039 1,629 6.5% 2,485 9.9%
Mountain Park (C) 302 55 18.2% 59 19.7%
Palmetto (C) 7,123 354 5.0% 612 8.6%
Roswell (C) 26,882 2,002 7.4% 2,807 10.4%
Sandy Springs (C) 24,667 1,582 6.4% 2,266 9.2%
Union City (C) 12,627 709 5.6% 1,187 9.4%
Fulton County (Total) 342,112 25,849 7.6% 36,022 10.5%

Source: FEMA 2015 Note: The area presented includes the area of inland waterways

To estimate the population exposed to the 1- and 0.2-percent flood events, the floodplain boundaries
were overlaid upon the 2010 Census population data in GIS (U.S. Census 2010). The 2010 Census
blocks with their centroid in the flood boundaries were used to calculate the estimated population
exposed to this hazard. Census blocks do not follow the boundaries of the floodplain. As such,
using the centroid or intersection of the Census blocks within these zones can grossly over- or
under-estimate the population exposed. The limitations of these analyses are recognized; therefore,
these results should only be used to provide a general estimate.

The calculation of the 0.2-percent annual chance flood event results is cumulative in nature, as the
population exposed to the 1-percent flood event will also be exposed to the 0.2-percent annual
chance flood event. Using this approach, it was estimated that 3,447 people are exposed to the
one-percent annual chance event and 4,136 people are exposed to the 0.2-percent annual chance
flood event. Refer to Table 5.5-26 for results by municipality.
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Table 5.5-26 Estimated Population Exposed to the Flood Hazard

1-Percent Chance 0.2-Percent Chance Event
Event
Total

Number Number
Alpharetta (C) 57,551 854 1.5% 1,532 2.7%
Atlanta (C) 391,711 4,558 1.2% 7,628 1.9%
Chattahoochee Hills (C) 2,378 77 3.2% 85 3.6%
College Park (C) 12,670 161 1.3% 187 1.5%
East Point (C) 33,712 381 1.1% 568 1.7%
Fairburn (C) 12,950 12 <1% 491 3.8%
Fulton County (Unincorporated) 87,478 168 <1% 2,875 3.3%
Hapeville (C) 6,373 254 4.0% 254 4.0%
Johns Creek (C) 76,728 4,100 5.3% 8,957 11.7%
Milton (C) 32,661 593 1.8% 1,271 3.9%
Mountain Park (C) 526 0 0.0% 0 0.0%
Palmetto (C) 4,188 0 0.0% 201 4.8%
Roswell (C) 88,346 2,190 2.5% 4,282 4.8%
Sandy Springs (C) 93,853 815 <1% 1,700 1.8%
Union City (C) 19,456 350 1.8% 354 1.8%
Fulton County (Total) 920,581 14,513 1.6% 30,385 3.3%

Sources: U.S. Census 2010; FEMA, 2015

The table above shows that approximately 1.6-percent of the total County population is exposed to
the 1-percent annual chance flood event and that approximately 3.3-percent of the total County
population is exposed to the 0.2-percent annual chance flood event. Johns Creek has the greatest
population located in the floodplain; approximately 5.3% and 11.7% for the 1l-percent and 0.2-
percent chance events, respectively. For this project, the potential population exposed is used as a
guide for planning purposes.

Of the population exposed, the most vulnerable include the economically disadvantaged and the
population over the age of 65. Economically disadvantaged populations are more vulnerable
because they are likely to evaluate their risk and make decisions to evacuate based on the net
economic impact to their family. The population over the age of 65 is also more vulnerable because
they are more likely to seek or need medical attention which may not be available to due isolation
during a flood event and they may have more difficulty evacuating. Special consideration should be
taken when planning for disaster preparation, response, and recovery for these vulnerable groups.

Using 2010 U.S. Census data, HAZUS-MH 2.2 estimates the potential sheltering needs as a result
of a 1-percent chance flood event. For the 1-percent flood event, HAZUS-MH 2.2 estimates 46,281
households will be displaced; and of those households, estimates 36,817 people will seek temporary
shelter in public shelters. The estimated number of people seeking shelter is generally less than the
total number displaced because those displaced persons using shelters will most likely be
individuals with lower incomes and those who do not have family/friends within the immediate area.
These statistics, by municipality, are presented in Table 5.5-27.

Fulton County 2016 Multijurisdictional Hazard Mitigation Plan 5-60



Chapter 5: Risk Assessment

Table 5.5-27 Estimated Population Displaced or Seeking Short-Term Shelter from the 1-percent

Annual Chance Flood Event
1-percent Annual Chance Event
015, Geneus

Persons Seeking

Municipality 2010. Displaced Short-Term
Population Households .
Sheltering
Alpharetta (C) 57,551 4,411 3,768
Atlanta (C) 391,711 11,079 9,018
Chattahoochee Hills (C) 2,378 220 25
College Park (C) 12,670 473 283
East Point (C) 33,712 504 105
Fairburn (C) 12,950 690 512
Fulton County (Unincorporated) 87,478 7,649 6,501
Hapeville (C) 6,373 460 154
Johns Creek (C) 76,728 5,013 4,056
Milton (C) 32,661 2,859 2,096
Mountain Park (C) 526 23 6
Palmetto (C) 4,188 198 125
Roswell (C) 88,346 6,068 4,959
Sandy Springs (C) 93,853 5,548 4,289
Union City (C) 19,456 1,086 920
Fulton County (Total) 920,581 46,281 36,817

Source: HAZUS-MH 2.2

The total number of injuries and casualties resulting from flooding is generally limited based on
advance weather forecasting, blockades and warnings. Therefore, injuries and deaths generally are
not anticipated if proper warning and precautions are in place. Ongoing mitigation efforts should
help to avoid the most likely cause of injury, which results from persons trying to cross flooded
roadways or channels during a flood.

Impact on General Building Stock

After considering the population exposed and vulnerable to the flood hazard, the built environment
was evaluated. Exposure includes those buildings located in the flood zone. Potential damage is
the modeled loss that could occur to the exposed inventory, including structural and content value.

To estimate the number of structures exposed, the DFIRM flood boundaries were overlaid upon the
structure footprints from the County-provided spatial layer. To provide a general estimate of the
structural/content replacement value exposure, the 1- and 0.2-percent DFIRM flood boundaries were
overlaid upon the dasymetric Census Blocks from HAZUS-MH 2.2. The Census blocks and
structures with their centroid in the hazard areas were totaled for each municipality. Table 5.5-28and
Table 5.5-29 summarize these results.

In summary, there are 2,590 buildings located in 1-percent annual chance flood boundary using the
County-provided building footprint layer.  Using the dasymetric Census blocks, there is
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approximately $4.1 billion of building/contents located in the 1-percent annual chance flood
boundary. In total, this represents 1.9% of the County’s total general building stock replacement
cost (approximately $221 billion).

There are 4,128 buildings located in the 0.2-percent annual chance flood boundary using the
County-provided building footprint layer.  Using the dasymetric Census blocks, there is
approximately $7.7 billion of building/contents exposed. This represents approximately 3.5% of the
County’s total general building stock replacement cost

The methodology using the dasymetric Census Blocks seems to be over-estimating the replacement
value exposed to the flood hazard when compared to the number of buildings located in the
floodplain using the County building footprint layer. For example, using the County building footprint
layer there are 2,590 buildings in the 1-percent annual chance flood zone, compared to 4,909
buildings according to the dasymetric Census block layer. Please consider this when interpreting
these results.

Table 5.5-28 Estimated General Building Stock Exposure to the 1-Percent Annual Chance Flood

Total (All Occupancies) in the 1-percent
Annual Chance Event Flood Zone
Total

Event — All Occupancies

Municipality T.Ota.ll # Replacement Repl-;(::t:rlnent
Buildings | Value (Structure #
and Contents) | Buildings* value

(Structure and

Contents**
Alpharetta (C) 16,680 | $15,242,479,000 24 <1% | $239,402,000 | 1.6%
Atlanta (C) 140,031 | $98,670,268,000 | 1,495 | 1.1% | $1,356,295,000 | 1.4%
Chattaho(‘éc)hee Hills |5 361 $433,133,000 9 <1% | $10,795000 | 2.5%
College Park (C) 3859 | $2,684,193,000 51 13% | $131,516,000 | 4.9%
East Point (C) 15,119 | $6,660,776,000 136 <1% | $69,291,000 | 1.0%
Fairburn (C) 5491 | $2,383,179,000 6 <1% | $1,326000 | <1%
Fulton County 37,826 | $18,581,416,000 243 <1% | $216,326,000 | 1.2%

(Unincorporated)

Hapeville (C) 3304 | $1,328,675,000 181 55% | $72,978,000 | 5.5%
Johns Creek (C) 23,197 | $16,852,355,000 43 <1% | $892,198,000 | 5.3%
Milton (C) 10,745 | $7,092,133,000 14 <1% | $129,557,000 | 1.8%
Mountain Park (C) 325 $192,688,000 3 <1% | $2,033,000 | 1.1%
Palmetto (C) 2119 $832,439,000 3 <1% $0 0.0%
Roswell (C) 28,558 | $20,997,523,000 155 <1% | $795,638,000 | 3.8%
Sandy Springs (C) | 21,783 | $26.257,287,000 213 1.0% | $116,209,000 | <1%
Union City (C) 5932 | $3,150,518,000 14 <1% | $72,981,000 | 2.3%
F“'t?TnOS;)lmty 317,330 | $221,359,062,000 | 2,590 <1% | $4,106,545,000 | 1.9%

Source: Fulton County*; HAZUS-MH 2.2**
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Table 5.5-29 Estimated General Building Stock Exposure to the 0.2-Percent Annual Chance Flood
Event — All Occupancies

Total (All Occupancies)

Municipality

Total #

Buildings

Total
Replacement
Value

Buildings*

Total
Replacement
Value
(Structure and
Contents**

Alpharetta (C) 16,680 | $15,242,479,000 84 <1% | $411,133,000 | 2.7%
Atlanta (C) 140,031 | $98,670,268,000 | 2248 | 1.6% | $2.282.487.000 | 2.3%
Cha“aho(ghee allE 2361 $433.133,000 30 13% | $12,355,000 | 2.9%
College Park (C) 3.859 $2,684,193,000 57 15% | $148,542,000 | 5.5%
East Point (C) 15119 | $6.660,776,000 235 1.6% | $130,807,000 | 2.0%
Fairburn (C) 5491 $2,383,179,000 11 <1% | $62,331,000 | 2.6%

Fulton Count
(Ur:‘inzgrpgr”ar:eﬁ) 37,826 | $18,581,416,000 458 1.2% | $700,542,000 | 3.8%
Hapeville (C) 3304 | $1,328,675,000 181 55% | $72,978,000 | 5.5%
Johns Creek (C) 23197 | $16,852,355,000 81 <1% | $1,813,165,000 | 10.8%
Milton (C) 10,745 | $7,092,133,000 55 <1% | $279.652,000 | 3.9%
Mountain Park (C) 325 $192,688,000 10 31% | $2,033,000 | 1.1%
Palmetto (C) 2119 $832,439,000 7 <1% | $35522.000 | 4.3%
Roswell (C) 28558 | $20,997,523,000 273 1.0% | $1.389.462,000 | 6.6%
Sandy Springs (C) 21,783 | $26,257,287,000 378 1.7% | $348,441,000 | 1.3%
Union City (C) 5932 $3,150,518,000 20 <1% | $82.115.000 | 2.6%

Ful

u t?pofa?)”my 317,330 | $221,359,062,000 | 4,128 1.3% | $7,771,565,000 | 3.5%

Source: Fulton County*; HAZUS-MH 2.2**

The potential damage estimated by HAZUS-MH to the general building stock inventory associated
with the 1-percent annual chance flood is approximately $1.6 billion or less than 1-percent of the
total building stock replacement cost value. The potential damage estimated by HAZUS-MH to the
residential general building stock inventory associated with the 1-percent annual chance flood is
approximately $1.04 billion or less than 1-percent of the total building stock replacement cost value.
These loss estimates are based on the dasymetric Census block data.
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Chapter 5: Risk Assessment

Impact on Critical Facilities

HAZUS-MH was used to estimate the flood loss potential to critical facilities exposed to the flood
hazard. Using depth/damage function curves, HAZUS estimates the percent of damage to critical
facilities. Table 5.5-31 and Table 5.5-32 summarize the number of critical facilities located in the
FEMA flood zones by type and by jurisdiction.

In cases where short-term functionality is impacted by a hazard, other facilites of neighboring
municipalities may need to increase support response functions during a disaster event. Mitigation
planning should consider means to reduce impact to critical faciliies and ensure sufficient
emergency and school services remain when a significant event occurs. Actions addressing shared
services agreements are included in Chapter 6 (Mitigation Strategies) of this plan.

Table 5.5-31 Number of Critical Facilities Located in the 1-percent Annual Chance Flood
Zone

Facility Types

Government
Wastewater
Wastewater

Mountain Park (C)
Palmetto (C)
Roswell (C)
Sandy Springs (C)
Union City (C)
Fulton County (Total)
Source: FEMA 2015, Fulton County

COOOl—‘OOOOI—‘OOOOOOC\JOTier”(Hazma'[)

© >

Municipality 2 g e
Alpharetta (C) 0 0 0 0 0
Atlanta (C) 0 2 0 0 0
Chattahoochee Hills (C) 0 0 0 0 0
College Park (C) 0 0 0 0 0
East Point (C) 0 0 0 0 0
Fairburn (C) 0 0 0 0 0
Fulton County (Unincorporated) 0 0 3 0 0
Hapeville (C) 1 0 0 0 0
Johns Creek (C) 0 0 0 0 0
Milton (C) 0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 3 1
0 0 0 0 0
0 0 0 0 0
1 2 3 3 1

olo|lo|vo|olo|o|o|o|o|o|o|r|w| o eI
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Table 5.5-32 Number of Critical Facilities Located in the 0.2-Percent Annual Chance Flood Zone

Facility Types

Mountain Park (C)
Palmetto (C)
Roswell (C)
Sandy Springs (C)
Union City (C)
Fulton County (Total)
Source: FEMA 2015, Fulton County

s 2| ol B
B 5 3| El 51 3 5
HE I AR N
E | 5 S Q s| 35| =| 82|¢8
£ > S = = = - 0G| 9
Municipality S| 83| 2| & | & 8| &l 8|2
Alpharetta (C) 0 0 0 0 0 0 0 0 0
Atlanta (C) 0 0 2 0 0 3 3 0 0
Chattahoochee Hills (C) 0 0 0 0 0 1 0 0 0
College Park (C) 0 0 0 0 0 0 1 0 0
East Point (C) 0 0 0 0 0 0 0 0 0
Fairburn (C) 0 0 0 0 0 1 0 0 0
Fulton County (Unincorporated) 0 0 0 13 0 0 10 0 0
Hapeville (C) 0 1 0 0 0 0 1 0 0
Johns Creek (C) 0 0 0 0 0 1 0 0 0
Milton (C) 0 0 0 0 0 1 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 1 2 3 5 2
1 0 0 0 0 1 1 0 0
0 0 0 0 0 0 0 0 0
1 1 2 13 1 10 19 5 2

Impact on the Economy

For impact on economy, estimated losses from a flood event are considered. Losses include but are
not limited to general building stock damages, agricultural losses, business interruption, impacts to
tourism and tax base to Fulton County. Damages to general building stock can be quantified using
HAZUS-MH as discussed above. Other economic components such as loss of facility use,
functional downtime and social economic factors are less measurable with a high degree of
certainty.

Flooding can cause extensive damage to public utilities and disruptions to the delivery of services.
Loss of power and communications may occur; and drinking water and wastewater treatment
facilities may be temporarily out of operation. Flooded streets and road blocks make it difficult for
emergency vehicles to respond to calls for service. Floodwaters can wash out sections of roadway
and bridges (Foster, Date Unknown). In addition to travel along the roadways, public transit will be
greatly impacted, causing problems for emergency responders.

Direct building losses are the estimated costs to repair or replace the damage caused to the
building. Refer to the ‘Impact on General Building Stock’ subsection which discusses these potential
losses. These dollar value losses to the County’s total building inventory replacement value, in
addition to damages to roadways and infrastructure, would greatly impact the local economy.
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HAZUS-MH estimated the amount of debris generated from the 1-percent annual chance flood
event. The model breaks down debris into three categories: 1) finishes (dry wall, insulation, etc.); 2)
structural (wood, brick, etc.) and 3) foundations (concrete slab and block, rebar, etc.). The
distinction is made because of the different types of equipment needed to handle the debris. Table
5.5-33 summarizes the debris estimated for the 1-percent flood annual chance event.

Please note this table only represents estimated debris generated by riverine flooding and does not
include additional potential damage and debris which may be generated with the presence of wind.

Table 5.5-33 Estimated Debris Generated from the 1-percent Flood Event

1% Flood Event

Municipality Finish Structure Foundation
(tons) (tons) (tons)
Alpharetta (C) 168 120 27 21
Atlanta (C) 21,803 10,971 5,696 5,136
Chattahoochee Hills (C) 700 328 187 186
College Park (C) 487 386 53 48
East Point (C) 548 503 22 23
Fairburn (C) 125 119 2 4
Fulton County (Unincorporated) 2,554 1,490 570 494
Hapeville (C) 3,212 1,188 1,063 960
Johns Creek (C) 7,366 5,376 1,065 925
Milton (C) 4,930 3,162 1,024 744
Mountain Park (C) 10 10 0 0
Palmetto (C) 42 42 0 0
Roswell (C) 682 425 138 119
Sandy Springs (C) 11,141 7,194 2,131 1,816
Union City (C) 470 361 55 55
Fulton County (Total) 54,239 31,673 12,034 10,532

Source: HAZUS-MH 2.2

Effect of Climate Change on Vulnerability

Climate is defined not simply as average temperature and precipitation but also by the type,
frequency and intensity of weather events. Both globally and at the local scale, climate change has
the potential to alter the prevalence and severity of extremes such as flood events. While predicting
changes of flood events under a changing climate is difficult, understanding vulnerabilities to
potential changes is a critical part of estimating future climate change impacts on human health,
society and the environment (U.S. Environmental Protection Agency [EPA], 2006).

Change of Vulnerability

Fulton County and its municipalities continue to be vulnerable to the flood hazard. However, there
are several differences between the exposure and potential loss estimates between this plan update
to the results in the 2010 HMP. Their differences are due to the new and updated population data
(U.S. Census 2010 is now available) and building inventories used. The 2010 plan conducted an
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exposure analysis, whereas for the 2016 Plan, potential loss estimates were also calculated using
HAZUS-MH.

Future Growth and Development

As discussed in Chapter 3 and the annexes, areas targeted for future growth and development have
been identified across the County. Any areas of growth could be potentially impacted by the flood
hazard if located within the identified hazard areas. It is the intention of the County and all
participating municipalities to discourage development in vulnerable areas or to encourage higher
regulatory standards on the local level.

Additional Data and Next Steps

A HAZUS-MH flood analysis was conducted for Fulton County using the most current and best
available data including updated population data, building and critical facility inventories, and
DFIRM. A more accurate analysis may be conducted in the future by generating a custom building
stock inventory compatible with HAZUS-MH. Further, as additional FEMA Risk Mapping,
Assessment, and Planning (Risk MAP) products become available, these may be used to further
enhance this assessment (e.g. depth grids for additional recurrence intervals).

Specific mitigation actions addressing improved data collection and further vulnerability analysis is
included in Chapter Six and individual municipality annexes of this plan.

5.5.5 Geological Hazards

The following section provides the hazard profile (hazard description, location, extent, previous
occurrences and losses, probability of future occurrences, and impact of climate change) and
vulnerability assessment for the geological hazards in Fulton County.

Specific 2016 Plan Update Changes for Geological Hazards

» The hazard profile has been significantly enhanced to include a detailed hazard description,
location, extent, previous occurrences, probability of future occurrence, and potential change in
climate and its impacts on the geological hazards is discussed. The geological hazards profile
includes both landslides and sinkholes.

» New and updated figures from federal and state agencies are incorporated. U.S. 2010 Census
data was incorporated, where appropriate.

» Previous occurrences were updated with events that occurred between 2010 and 2015.

» A vulnerability assessment was conducted for the geological hazards and itis included in the
hazard profile.

5.5.5.1 Profile
Hazard Description

Geological hazards are any geological or hydrological processes that pose a threat to humans and
natural properties. Every year, severe natural events destroy infrastructure and cause injuries and
deaths. Geologic hazards may include volcanic eruptions and other geothermal related features,
earthquakes, landslides and other slope failures, mudflows, sinkhole collapses, snow avalanches,
flooding, glacial surges and outburst floods, tsunamis, and shoreline movements. For the purpose of
this HMP Update, landslides and sinkholes will be discussed in the Geological Hazard profile.
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Landslides

Landslides are a geologic hazard common to almost every state in the United States and cause over
$1 billion in damages and between 25 and 50 deaths each year. According to the U.S. Geological
Survey (USGS), the term landslide includes a wide range of ground movement, such as rock falls,
deep failure of slopes, and shallow debris flows. Landslides are the movement of a mass of rock,
debris or earth down a slope. They develop when water rapidly accumulates in the ground, during
heavy rainfall or rapid snowmelt, changing the earth into a flowing river of mud or "slurry".
Landslides can flow rapidly, striking with little to no warning and can travel several miles from their
source (USGS 2014, State of Georgia HMP 2014).

Gravity is typically the primary reason for a landslide to occur; however, there are other factors which
include: (1) erosion by rivers, glaciers, or ocean waves which create over-steepened slopes; (2) rock
and soil slopes weakened through saturation by snowmelt or heavy rains; (3) earthquakes which
create stresses making weak slopes fail; and (4) excess weight from rain/snow accumulation,
rock/ore stockpiling, waste piles, or man-made structures (USGS 2014, 2015).

Sinkholes

Sinkholes are common in areas 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 occur when the underground
spaces get too big and there is not enough support for the land above the spaces, which causes a
sudden collapse of the land surface. The size of a sinkhole can vary from a few feet to hundreds of
acres and from less than one to more than 100 feet deep. Typically, sinkholes form so slowly that
little change is noticeable, but they can form suddenly when a collapse occurs. Such a collapse can
have a dramatic effect if it occurs in an urban setting (USGS 2015).

A change in the local environment affecting the soil mass initiates sinkhole collapses and areas of
subsidence. This change is called the "triggering mechanism." Water, either surface or ground water,
is generally the most important agent effecting environmental changes that cause subsidence.
Triggering mechanisms for subsidence include water level decline, changes in ground-water flow,
increased loading, and deterioration (relates to abandoned coal mines) (Atlanta-Fulton County HMP
2010).

Lowering water levels is one of the most significant triggering mechanisms for subsidence in a karst
terrain. Water level decline may occur naturally or be induced by man. Factors leading to a decline in
water levels include the pumping of water from wells, localized drainage from construction,
dewatering from mining, and periods of drought (Atlanta-Fulton County HMP 2010).

Sinkholes also threaten water and environmental resources by draining streams, lakes, and
wetlands, and creating pathways for transmitting surface waters directly into underlying aquifers.
Where these pathways are developed, movement of surface contaminants into the underlying
aquifer systems can persistently degrade ground-water resources. In some areas, sinkholes are
used as storm drains, and because they are a direct link with the underlying aquifer systems it is
important that their drainage areas be kept free of contaminants. Conversely, when sinkholes
become plugged, they can cause flooding by capturing surface-water flow and can create new
wetlands, ponds, and lakes (Atlanta-Fulton County HMP 2010).

In the State of Georgia, sinkholes occur due to the underlying carbonate rock beneath the area
running along the fall line (border between coastal plain and piedmont region of Georgia) and the
area of the southern Appalachian Mountains (State of Georgia HMP 2014).
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Landslides

Due to the differences in geology, slope and moisture, some areas are more prone to landslides
than others. Areas more susceptible to slope failure includes areas that are: near existing old
landslides; on or at the base of slopes; in or at the base of minor drainage hollows; at the base or top
of an old fill slope; at the base or top of a steep cut slope; or developed hillsides where leach filed
septic systems are used (Geological Survey of Alabama 2015).

The entire U.S. experiences landslides, with 36 states having moderate to highly severe landslide
hazards. Expansion of urban and recreational developments into hillside areas exposes more
people to the threat of landslides each year. According to the USGS, Fulton County has a moderate
to very high landslide potential. For a figure displaying the landslide potential of the conterminous
United States, please refer to http://pubs.usgs.gov/fs/2005/3156/2005-3156.pdf (USGS 2005).

Sinkholes

There are certain rock types that are susceptible to dissolution in water and are found throughout the
United States. These rock types include evaporates (salt, gypsum, and anhydrite) and carbonates
(limestone and dolomite). Evaporite rocks underlie about 35 to 40% of the country. Figure 5.5-9
shows the areas in the United States that are more prone to sinkholes. In these areas, the formation
of underground cavities can form and catastrophic sinkholes can occur. In Fulton County,
groundwater accounts for only 1% of the total water source in the county. The figure shows that the
county is not underlain by evaporates or carbonates.
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Figure 5.5-9 Areas Prone to Sinkholes in the United States.

-

Y Evaporite rocks—
= salt and gypsum

Karst from
evaporite rock

Karst from
carbonate rock

Source: USGS 2015 (http://water.usgs.qov/edu/sinkholes.html)

Extent

Landslide

To determine the extent of a landslide hazard, the affected areas need to be identified and the
probability of the landslide occurring within some time period needs to be assessed. Natural
variables that contribute to the overall extent of potential landslide activity in any particular area
include soil properties, topographic position and slope, and historical incidence. Predicting a
landslide is difficult, even under ideal conditions and with reliable information. As a result, the
landslide hazard is often represented by landslide incidence and/or susceptibility, as defined below:

¢ Landslide incidence is the number of landslides that have occurred in a given geographic
area. High incidence means greater than 15% of a given area has been involved in
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landsliding; medium incidence means that 1.5 to 15% of an area has been involved; and low
incidence means that less than 1.5% of an area has been involved (State of Alabama 2015).
e Landslide susceptibility is defined as the probable degree of response of geologic formations
to natural or artificial cutting, to loading of slopes, or to unusually high precipitation. It can be
assumed that unusually high precipitation or changes in existing conditions can initiate
landslide movement in areas where rocks and soils have experienced numerous landslides
in the past. Landslide susceptibility depends on slope angle and the geologic material
underlying the slope. Landslide susceptibility only identifies areas potentially affected and
does not imply a time frame when a landslide might occur. High, medium, and low
susceptibility are delimited by the same percentages used for classifying the incidence of

land sliding (State of Alabama 2015).

Figure 5.5-10 Landslide Susceptibility in Fulton County
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Sinkhole

Measures and scales of magnitude and intensity do not exist for sinkholes. However, the magnitude
may be measured by the areal extent of the sinkhole where intensity may be estimated by the losses
with the hazard event (State of Georgia HMP 2014). Based on the underlying geological
composition in the Fulton County area, it does not appear that the County is at risk for very large or
catastrophic, naturally occurring sinkholes due to the lack of salt and gypsum evaporate rock, karst
from evaporate rock, or karst from carbonate rock. Fulton County, however, is at risk for localized,
man-made sinkholes (Fulton HMP 2010). A recent example of a man made sinkhole in Fulton
County happened on May 18, 2016 in Midtown Atlanta. This occurrence was caused by a water
main break at the corner of State Street and 14" Street.

Previous Occurrences and Losses

Documentation for geological hazard events in Fulton County is scarce; however, there have been
occurrences. Known geological hazard events that have impacted Fulton County between 2010 and
2015 are identified in 5.5-34 Events prior to 2010 can be found in the 2010 Atlanta-Fulton County
HMP. Many sources were reviewed for the purpose of this HMP Update and loss and impact
information could vary depending on the source. Therefore, the accuracy of event details and
monetary figures, if any, is based only on the available information identified during research for this
HMP.

Between 1954 and 2015, FEMA issued a disaster (DR) or emergency (EM) declaration for the State
of Georgia for one geological hazard-related event, classified as severe storms, flooding and
mudslide. This declaration did not include Fulton County (FEMA 2015).
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Chapter 5: Risk Assessment

Probability of Future Occurrences

Based upon risk factors for and past occurrences, it is likely that geological hazards will occur in
Fulton County in the future. Landslide and sinkhole probabilities are largely a function of surface
geology, but are also influenced by both weather and human activities. The County will continue to
experience the direct and indirect impacts of geological hazards and its impacts on occasion, with
the secondary effects causing potential disruption or damage to communities

In Section 5.4 the identified hazards of concern for Fulton County were listed. The probability of
occurrence, or likelihood of the event, is one parameter used for hazard rankings. Based on
historical records and input from the Planning Committee, the probability of occurrence for geological
hazards in the County with significant impacts based on historical data is considered ‘possible’ (1%
to 10% or has a chance of occurrence within 100 years). See section 5.6 for additional details
provided by the Planning Committee.

Climate Change Impacts

Providing projections of future climate change for a specific region is challenging. Shorter term
projections are more closely tied to existing trends making longer term projections even more
difficult. The further out a prediction reaches the more subject to changing dynamics it becomes.

Since the 1970s, the average temperature in the southeastern United States, including Georgia, has
risen, especially during the winter. The increased temperature has been accompanied by other
changes including the frequency of droughts and severe storms. Temperatures are projected to rise
4.5°F to 9°F by 2080 in the State of Georgia. In Fulton County, the average summer temperature
high is estimated to be 96°F by the 2080s and extreme temperatures are predicted to reach 115°F.

In addition to the increase in temperature, precipitation is predicted to come with less frequency but
with higher intensity, which would increase the likelihood of cycles of floods and droughts. The
percentage of precipitation falling in very heavy events has increased by 27% across the southeast
United States (Atlanta Regional Commission 2014). The State could experience a 5% annual
increase in precipitation over the next century (National Conference of State Legislatures 2008).

Landslides

Climate change may impact storm patterns, increasing the probability of more frequent, intense
storms with varying duration. Increase in global temperature could affect the snowpack and its ability
to hold and store water. Warming temperatures also could increase the occurrence and duration of
droughts, which would increase the probability of wildfire, reducing the vegetation that helps to
support steep slopes. All of these factors would increase the probability for landslide occurrences.

Sinkholes

Similar to landslides, climate change will affect sinkholes in the State of Georgia. As discussed
throughout this profile, one of the triggers for sinkholes is an abundance of moisture which has the
potential to permeate the bedrock causing an event. Climatologists expect an increase in annual
precipitation amounts. This increase will coincide with an increased risk in subsidence and
sinkholes in vulnerable areas.

More recently, sinkholes have been correlated to land use practices, especially from groundwater
pumping and from construction and development practices. Sinkholes may also form when the land
surface is changed, such as when industrial and runoff-storage ponds are created. The substantial
weight of the new material can trigger an underground collapse of supporting material, thus causing
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a sinkhole. Additionally, the overburden sediments that cover buried cavities in the aquifer systems
are delicately balanced by groundwater fluid pressure. Groundwater is helping keep the surface soil
in place. Pumping groundwater for urban water supply and for irrigation can produce new sinkholes
in sinkhole-prone areas. If pumping results in a lowering of groundwater levels, then underground
structural failure, sinkholes may occur as well (USGS 2014).

5.5.5.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the
identified hazard area. For the geological hazard, the high susceptibility-moderate incidence
landslide areas have been identified as the hazard area. The following text evaluates and estimates
the potential impact of geologic hazards on Fulton County including:

e Overview of vulnerability
Data and methodology used for the evaluation

e Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical
facilities, (4) economy, and (5) future growth and development

o Effect of climate change on vulnerability

e Change of vulnerability as compared to that presented in the 2010 Atlanta-Fulton County
Hazard Mitigation Plan

o Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

Vulnerability to ground failure hazards is a function of location, soil type, geology, type of human
activity, use, and frequency of events. The effects of ground failure on people and structures can be
lessened by total avoidance of hazard areas or by restricting, prohibiting, or imposing conditions on
hazard-zone activity. Local governments can reduce ground failure effects by educating themselves
on past hazard history of the site and by making inquiries to planning and engineering departments
of local governments (National Atlas, 2007).

To determine vulnerability, a spatial analysis was conducted in GIS using the landslide susceptibility
dataset discussed below. When the analysis determined the hazard area would impact an area in a
jurisdiction, or the location of critical facilities, these locations were deemed vulnerable to the hazard.

Data and Methodology

According to Radbruch-Hall et al., the Landslide Incidence and Susceptibility GIS layer from National
Atlas “...was prepared by evaluating formations or groups of formations shown on the geologic map
of the United States (King and Beikman 1974) and classifying them as having high, medium, or low
landslide incidence (number of landslides) and being of high, medium, or low susceptibility to
landsliding. Thus, those map units or parts of units with more than 15 percent of their area involved
in landsliding were classified as having high incidence; those with 1.5 to 15 percent of their area
involved in landsliding, as having medium incidence; and those with less than 1.5 percent of their
area involved, as having low incidence. This classification scheme was modified where particular
lithofacies are known to have variable landslide incidence or susceptibility. In continental glaciated
areas, additional data were used to identify surficial deposits that are susceptible to slope
movement. Susceptibility to landsliding was defined as the probable degree of response of the areal
rocks and soils to natural or artificial cutting or loading of slopes or to anomalously high precipitation.
High, medium, and low susceptibility are delimited by the same percentages used in classifying the
incidence of landsliding. For example, it was estimated that a rock or soil unit characterized by high
landslide susceptibility would respond to widespread artificial cutting by some movement in 15
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percent or more of the affected area. We did not evaluate the effect of earthquakes on slope
stability, although many catastrophic landslides have been generated by ground shaking during
earthquakes. Areas susceptible to landslides under static conditions would probably also be
susceptible to failure during earthquakes” (Redbrick-Hall 1982).

In an attempt to estimate Fulton County’s vulnerability to landslides, the Landslide Incidence and
Susceptibility GIS layer was used to coarsely define the general landslide susceptible area. The
area noted as ‘high susceptibility-moderate incidence landslide area’ was used to define the hazard
area for this plan update. This layer was overlaid upon the Fulton County 2010 Census population
data, HAZUS-MH 2.2 general building stock data, the County’s building footprint layer, and the
updated critical facility inventory to estimate exposure.

The limitations of this analysis are recognized and are only used to provide a general estimate of
exposure and vulnerability. Over time additional there is an expectation that data will be collected to
allow better analysis for this hazard. Available information and a preliminary assessment are
provided below.

Impact on Life, Health and Safety

To estimate the population located within the hazard areas, the hazard area boundaries were
overlaid upon the 2010 Census population data (U.S. Census, 2010). The Census blocks with their
center (centroid) within the boundary of the landslide incidence hazard areas were used to calculate
the estimated population considered exposed to this hazard. Please note the Census blocks do not
align exactly with the hazard areas and, therefore, these estimates should be considered for
planning purposes only. Table 5.5-35 summarizes the population within the identified hazard area
by municipality (U.S. Census 2010). Specifically, the population located downslope of the landslide
hazard areas are particularly vulnerable to this hazard. Due to the nature of Census block data, it is
difficult to determine demographics of populations vulnerable to mass movements of geological
material.

Table 5.5-35. Estimated Population Located in the Landslide Hazard Area

High Susceptibility/Moderate Incidence
Landslide Hazard Area

Population Exposed % Total

Total Population
(2010 U.S. Census)

Municipalities

Alpharetta (C) 57,551 57,551 100%
Atlanta (C) 391,711 17,691 4.5%
Chattahoochee Hills (C) 2,378 64 2.7%
College Park (C) 12,670 0 0.0%
East Point (C) 33,712 0 0.0%
Fairburn (C) 12,950 0 0.0%
Fulton County (Unincorporated) 87,478 0 0.0%
Hapeville (C) 6,373 0 0.0%
Johns Creek (C) 76,728 76,728 100%
Milton (C) 32,661 32,661 100%
Mountain Park (C) 526 526 100%
Palmetto (C) 4,188 0 0.0%
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High Susceptibility/Moderate Incidence
Landslide Hazard Area

Total Population
(2010 U.S. Census)

Municipalities

Roswell (C) 88,346 88,346 100%
Sandy Springs (C) 93,853 93,853 100%
Union City (C) 19,456 0 0.0%
Fulton County (Total) 920,581 367,420 39.9%

Source: United States Census 2010; Godt, 2001

Impact on General Building Stock

In general, the built environment located in the high susceptibility-moderate incidence zones and the
population, structures and infrastructure located downslope are vulnerable to this hazard. To
provide a general estimate of the structural/content replacement value exposure, the hazard area
boundary was overlaid upon the Census blocks from HAZUS-MH 2.2. To estimate the number of
structures exposed, the hazard area boundary was overlaid upon the structure footprints from the
County-provided spatial layer. Table 5.5-36 summarize the exposed building stock in the landslide
susceptibility hazard area by municipality.

Table 5.5-36 Estimated Building Exposure in the Landslide Hazard Area

High Susceptibility/Moderate Incidence

ota otal Replaceme Landslide Hazard Area
pa per o a e e anda
B aing 0 e
Alpharetta (C) 16,680 $15,242,479,000 16,680 | 100% | $15,242,479,000 | 100%
Atlanta (C) 140,031 $98,670,268,000 7010 | 5.0% | $5,289,082,000 | 5.4%
Chattahoochee Hills (C) 2,361 $433,133,000 0 0.0% | $9,614,000 | 2.2%
College Park (C) 3,859 $2,684,193,000 0 0.0% $0 0.0%
East Point (C) 15,119 $6,660,776,000 0 0.0% $0 0.0%
Fairburn (C) 5,491 $2,383,179,000 0 0.0% $0 0.0%
(th’i';ggrggr”a%) 37,826 $18,581,416,000 0 0.0% $918,000 <1%
Hapeville (C) 3,304 $1,328,675,000 0 0.0% $0 0.0%
Johns Creek (C) 23,197 $16,852,355,000 23,197 | 100% | $16,852,355,000 | 100%
Milton (C) 10,745 $7,092,133,000 10,745 | 100% | $7,092,133,000 | 100%
Mountain Park (C) 325 $192,688,000 325 100% | $192,688,000 | 100%
Palmetto (C) 2,119 $832,439,000 0 0.0% $0 0.0%
Roswell (C) 28,558 $20,997,523,000 28,558 | 100% | $20,997,523,000 | 100%
Sandy Springs (C) 21,783 $26,257,287,000 21,783 | 100% | $26,257,287,000 | 100%
Union City (C) 5,932 $3,150,518,000 0 0.0% $0 0.0%
Fulton County (Total) 317,330 | $221,359,062,000 108,298 |34.1% | $91,934,079,000 | 41.5%

Source: Fulton County, HAZUS-MH 2.2, Godt, 2001

Impact on Critical Facilities

To estimate exposure, the approximate hazard areas were overlaid upon the essential and municipal
facilities. In addition to critical facilities, a significant amount of infrastructure can be exposed to
mass movements of geological material:
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e Roads—Access to major roads is crucial to life-safety after a disaster event and to response
and recovery operations. Landslides can block egress and ingress on roads, causing
isolation for neighborhoods, traffic problems, and delays for public and private transportation.
This can result in economic losses for businesses.

e Bridges—Landslides can significantly impact road bridges. Mass movements can knock out
bridge abutments or significantly weaken the soil supporting them, making them hazardous
for use.

e Power Lines—Power lines are generally elevated above steep slopes; but the towers
supporting them can be subject to landslides. A landslide could trigger failure of the soll
underneath a tower, causing it to collapse and ripping down the lines. Power and
communication failures due to landslides can create problems for vulnerable populations and
businesses.

o Rail Lines — Similar to roads, rail lines are important for response and recovery operations
after a disaster. Landslides can block travel along the rail lines, which would become
especially troublesome, because it would not be as easy to detour a rail line as it is on a local
road or highway.

Several other types of infrastructure may also be exposed to landslides, including water and sewer
infrastructure. At this time all critical facilities, infrastructure, and transportation corridors located
within the hazard areas are considered vulnerable until more information becomes available. The
following table notes the critical facilities located within the landslide hazard area.

Table 5.5-37 Critical Facilities in the Landslide Hazard Area

Facility Types

2| a
o S = 3| & 2
E S g 2 S| &3

] = > © Bt . ~ c

| =| E| 5|88 £| 5| B 2| T %|%S

Municipality .5/ 8/ 818a 5 28 g 2 2|23
Alpharetta (C) o|l1|0/]0|3|]1|1]|0]o0/| 0] 4]0 0
Atlanta (C) 0 0 0 0 0 0 2 0 7 0 4 0 0
Chattaho((():c)hee Hills 0 0 0 0 0 0 0 0 0 0 0 0 0
College Park (C) 0 0 0 0 0 0 0 0 0 0 0 0 0
East Point (C) 0 0 0 0 0 0 0 0 0 0 0 0 0
Fairburn (C) 0 0 0 0 0 0 0 0 0 0 0 0 0
Fulton County olo|o|lo|lo|]o|o|lo|o|o|o]|o]| o

(Unincorporated)

Hapeville (C) olo|o|o0o|O0O|O|O]|O]|]O/|oO 0 0 0
Johns Creek (C) 0 1 2 0 0 2 0 3 6 0 11 0 0
Milton (C) 0 1 0 2 0 0 0 6 5 0 7 0 0
Mountain Park (C) 0 1 0 1 0 0 0 0 0 0 0 0 0
Palmetto (C) 0 0 0 0 0 0 0 0 0 0 0 0 0
Roswell (C) 0 1 1 1 0 1 2 26 7 1 22 24 3
Sandy Springs (C) 2 2 5 3 0 1 6 2 12 3 27 0 0
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Facility Types

2| a
= | g
o S 2 g &|&
= S S 2 E | 5|3
3| =| € 2 i S 8%
© 3 c > © 1) - = = s
B | T E £ |0 | 2| 8 S| = | 2|20
. . . = = o () © S ©
Municipality 21618 8|83 31 2| & 3 El 2|25
Union City (C) o|lo|o|o|o|]o|o|o|lo|]o| o] o] o
Fulton Count
u unty 2| 718 | 7| 3|5 | 11|37 |37| 4 |111]|2a] 3
(Total)

Source: Fulton County, Godt, 2001

Impact on the Economy

Geologic hazards can impose direct and indirect impacts on society. Direct costs include the actual
damage sustained by buildings, property and infrastructure. Indirect costs, such as clean-up costs,
business interruption, loss of tax revenues, reduced property values, and loss of productivity are
difficult to measure. Additionally, ground failure threatens transportation corridors, fuel and energy
conduits, and communication lines (USGS 2003). Estimated potential damages to general building
stock can be quantified as discussed above. For the purposes of this analysis, general building
stock damages are discussed further.

A landslide or sinkhole/subsidence event will alter the landscape. In addition to changes in
topography, vegetation and wildlife habitats may be damaged or destroyed, and soil and sediment
runoff will accumulate downslope potentially blocking waterways and roadways and impacting
quality of streams and other water bodies. Additional environmental impacts include loss of forest
productivity. Sinkhole and subsidence events can cause major damage to buildings if they occur on
the property. There are over 108 thousand buildings located within the high susceptibility-moderate
incidence landslide hazard area and account for $91.9 billion, or 41.5% of the County’s total building
cost. These dollar value losses to Fulton County’s total building inventory would impact Fulton
County’s tax base and the local economy.

Many of the major transportation routes in the County could be affected by a landslide event in the
designated susceptible areas. These include 1-285 and I-75, US-19, and GA-92, GA-120, GA-372,
and GA-400. Refer to Figure 5.5-10 above.

Future Growth and Development

As discussed in Chapter 3 and the annexes areas targeted for future growth and development have
been identified across Fulton County. It is anticipated that new development within the identified
hazard area will be exposed to such risks.

Change of Vulnerability

Fulton County and all plan participants continue to be vulnerable to the geological hazards. The
2010 HMP detailed did not provide a quantitative vulnerability assessment for the landslide hazard.
For this plan update, updated population data, an updated general building stock based upon 2014
RS Means, and an updated critical facility inventory were used to assess the County’s risk to the
hazard areas.
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Effect of Climate Change on Vulnerability

Providing projections of future climate change for a specific region is challenging. Some scientists
feel that melting glaciers could induce tectonic activity. As ice melts and water runs off, tremendous
amounts of weight are shifted on the Earth’s crust. As newly freed crust returns to its original, pre-
glacier shape, it could cause seismic plates to slip and stimulate volcanic activity according to
research into prehistoric earthquakes and volcanic activity. National Aeronautics and Space
Administration (NASA) and USGS scientists found that retreating glaciers in southern Alaska might
be opening the way for future earthquakes and potentially increased landslide events.

As noted earlier, climate change may impact storm patterns, increasing the probability of more
frequent, intense storms with varying duration. Increase in global temperature could affect the
snowpack and its ability to hold and store water. Warming temperatures also could increase the
occurrence and duration of droughts, which would increase the probability of wildfire, reducing the
vegetation that helps to support steep slopes. All of these factors would increase the probability for
landslide occurrences.

Additional Data and Next Steps

Obtaining historic damages to buildings and infrastructure incurred due to ground failure will help
with loss estimates and future modeling efforts, given a margin of uncertainty. More detailed
landslide susceptibility zones can be generated so that communities can more specifically identify
high hazard areas. Further, research on rainfall thresholds for forecasting landslide potential may
also be an option for Fulton County.

New analyses of NASA airborne radar data collected in 2012 showed the radar detected indications
of a huge sinkhole before it collapsed and forced evacuations in Louisiana. The findings suggest
that such radar data, if collected routinely from airborne systems or satellites, could at least, in some
cases, foresee sinkholes before they happen. Researchers analyzed interferometric synthetic
aperture radar (INSAR) imagery which is used to detect and measure very subtle deformations in the
earth's surface. In the case of the Louisiana sinkhole, analyses showed the ground surface layer
deformed significantly at least a month before the collapse. This research has shown that INSAR
and other remote sensing could offer a monitoring technique for identifying at least some sinkholes
before their surface collapse (NASA 2014).

5.5.6 Heat Wave
This section provides a profile and vulnerability assessment for the heat wave hazard.

Specific 2016 Plan Update Changes for Heat Wave

» The hazard profile has been significantly enhanced to include a detailed hazard description,
location, extent, previous occurrences, probability of future occurrence, and potential change in
climate and its impacts on the heat wave hazard is discussed.

New and updated figures from federal and state agencies are incorporated.

Previous occurrences were updated with events that occurred between 2010 and 2015.

A vulnerability assessment was conducted for the heat wave hazard and it included in this
section.

Y V VY
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5.5.6.1 Hazard Profile

This section provides profile information including description, extent, location, previous occurrences
and losses and the probability of future occurrences.

Description

Extreme heat is defined as temperatures which hover 10 degrees or more above the average high
temperature for a region and that last for several weeks (Centers for Disease Control and Prevention
[CDC] 2009). Humid or muggy conditions occur when a 'dome' of high atmospheric pressure traps
hazy, damp air near the ground. An extended period of extreme heat of three or more consecutive
days is typically called a heat wave and is often accompanied by high humidity (NWS 2013).
Depending on severity, duration and location; extreme heat events can create or provoke secondary
hazards including, but not limited to, dust storms, droughts, wildfires, water shortages and power
outages (CDC 2009). This could result in a broad and far-reaching set of impacts throughout a local
area or entire region. Impacts could include significant loss of life and illness; economic costs in
transportation, agriculture, production, energy and infrastructure; and losses of ecosystems, wildlife
habitats and water resources (Adams Date Unknown; Meehl and Tebaldi 2004; CDC 2009).

Extreme heat is the number one weather-related cause of death in the United States. Figure 5.5-11
shows the number of weather fatalities based on a 10 year average and 30 year average. Heat has
the highest average of weather related fatalities between 2005 and 2014.

Figure 5.5-11 Average Number of Weather Related Fatalities in the U.S.

Weather Fatalities

Weather Fatalities for 2014
= 10 Year Average (2005-2014)
124 = 30 Year Average (1985-2014)

Tornado Heat Winter Rip Currents
Lightning Hurricane Cold Wind

Source: NWS 2015
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Extent

The extent of extreme heat temperatures are generally measured through the Heat Index, identified
in Table 5.5-38 Created by the NWS, the Heat Index is a chart which accurately measures apparent
temperature of the air as it increases with the relative humidity. To determine the Heat Index, the
temperature and relative humidity are needed. Once both values have been identified, the Heat
Index is the corresponding number of both the values (as seen in Table 5.5-38). This provides a
measure of how temperatures actually feel, however, the values are devised for shady, light wind
conditions. Exposure to full sun can increase the Index by up to 15 degrees (NWS 2015).

Table 5.5-38. Heat Index Chart

Temperature (°F)

80 82 B4 86 88 90 92 94 96 98 100 102 104 106 108 110
40 |80 81 83 85 88 81 94 97 101
45 |80 82 84 87 89 93 96 100
50 |81 83 85 885 91 95 989 103
55 |81 84 86 97 101
60 |82 84 B8
65 |82 85 89
70 |83 86 90
75 |84 88 92
80 |B4 89 94
85 |85 90 96
90 |86 91 98
95 |86 93 100
100 |87 85 103

Relative Humidity (%)

Likelihocod of Heat Disorders with Prolonged Exposure or Strenuous Activity

] Caution ] Extreme Caution B Danger Il Extreme Danger

Source: NWS 2013
Table 5.5-39 describes the adverse effects that prolonged exposure to heat and humidity can have
on an individual.

Table 5.5-39. Adverse Effects of Prolonged Exposures to Heat on Individuals

Likelihood of Heat
Disorder Heat Index Health Hazards

Sunstroke, muscle cramps, and/or heat exhaustions possible with prolonged exposure

Extreme Caution 90°F — 105°F . .
and/or physical activity.
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Likelihood of Heat

Disorder Heat Index Health Hazards

Caution 80°F — 90°F Fatigue possible with prolonged exposure and/or physical activity.

Source: NWS 2015
Each NWS Forecast Office issues some or all of the following heat-related products as conditions
warrant. NWS local offices often collaborate with local partners to determine when an alert should
be issued for a local area. 5.5-40 explains these alerts.

Table 5.5-40 National Weather Service Alerts

Alert Criteria

This is issued within 12 hours of the onset of extremely dangerous
heat conditions. The general rule of thumb for this Warning is when the
maximum heat index temperature is expected to be 105° or higher for
Excessive Heat at least two days and night time air temperatures will not drop below
Warning/Advisory 75°; however, these criteria vary across the country, especially for
areas not used to extreme heat conditions. If you don't take
precautions immediately when conditions are extreme, you become
seriously illness or even die.

This is issued when conditions are favorable for an excessive heat
event in the next 24 to 72 hours. A Watch is used when the risk of a
heat wave has increased but its occurrence and timing is still
uncertain.

This is issued when the potential exists for an excessive heat event in
Excessive Heat Outlooks the next 3-7 days. An Outlook provides information to those who need

considerable lead-time to prepare for the event.

Excessive Heat Watch

Source: NWS 2015

Location

All areas of Fulton County are subject to temperature extremes and heat waves have the ability to
affect all areas of the County. The City of Atlanta is an urbanized section of the County and, as
such, is prone to the heat island effect. Areas particularly prone to extreme heat temperatures are
those located within an urban heat island. The term "urban heat island" (UHI) describes built up
areas that are hotter than nearby rural areas. The annual mean air temperature of a city with one
million people or more can be 1.8°F to 5.4°F warmer than its surroundings. In the evening, the
difference can be as high as 22°F. Heat islands can affect communities by increasing summertime
peak energy demand, air conditioning costs, air pollution and greenhouse gas emissions, heat-
related illness and mortality, and water quality. The main cause of the urban heat island is
modification of the land surface by urban development which uses materials which effectively retain
heat. Waste heat generated by energy usage is a secondary contributor. As population centers grow
they tend to modify a greater and greater area of land and have a corresponding increase in average
temperature. Other causes of a UHI are due to geometric effects. The tall buildings within many
urban areas provide multiple surfaces for the reflection and absorption of sunlight, increasing the
efficiency with which urban areas are heated. This is called the "urban canyon effect". Another effect
of buildings is the blocking of wind, which also inhibits cooling by convection. Waste heat from
automobiles, air conditioning, industry, and other sources also contributes to the UHI. High levels of
pollution in urban areas can also increase the UHI, as many forms of pollution change the radiative
properties of the atmosphere. Areas of dense populations of elderly and low income residents exist,
which are more vulnerable to the effects of extreme heat (Fulton County HMP 2010).
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Previous Occurrences and Losses

Many sources provided historical information regarding previous occurrences and losses associated
with heat waves throughout Fulton County. With so many sources reviewed for the purpose of this
HMP, loss and impact information for many events could vary. Therefore, the accuracy of monetary
figures discussed is based only on the available information identified during research for this HMP.

The Midwest Regional Climate Center (MRCC) operates the MRCC's Application Tools Environment
(cli-MATE) which provides access to climate data and value-added tools. This application can be
used to look up information that includes raw climate data, rankings of climate information,
thresholds, growing season tool, maps, graphs, etc. For the purpose of this hazard profile, the
maximum and minimum temperatures and the maximum average and minimum average for the
stations in Fulton County were queried for information between January 1, 1879 and October 25,
2015. Based on the cli-MATE application, there are three stations in Fulton County with temperature
data. Based on the data provided by MRCC, Table 5.5-41 presents the minimum and maximum
temperature records for Fulton County from 1878 to 2015.

Table 5.5-41. MRCC Temperature Extremes — Fulton County

ALPHARETTA 4 SSW 10/1/19 | 7/8/201 | 102° | 7/22/19 o 1/21/19 o o
(GA) o1 1 E 36 -10°F 85 70.1°F | 46.8°F

ATLANTA FULTON CO | 11/1/19 104° | 6/30/20 o 1/30/20 o o
AP 08 Present E 12 5°F 14 73.2°F | 51.2°F

10/1/18 | 4/30/19 | 102° | 9/8/192 o 2/13/18 o o
ATLANTAWB CITY 78 54 E 5 -9°F 99 70.0°F | 52.8°F

Source: MRCC 2015
Notes: Begin Year is when the data collection began; End Year is when the data collection stopped.

Between 1954 and 2015, the State of Georgia has not been included in any major disaster (DR) or
emergency (EM) declarations due to heat events. In addition to FEMA declarations, there are
agriculture-related disasters which are quite common. The Secretary of Agriculture from the U.S.
Department of Agriculture (USDA) is authorized to designate counties as disaster areas to make
emergency loans to producers suffering losses in those counties and in counties that are contiguous
to a designated county. Between 2012 and 2015, Fulton County was included in only one USDA
declaration involving excessive heat (S3457).

The worst heat wave on record for Fulton County occurred between August 1-27, 2007. This was
one of the hottest months on record combined with abnormally dry conditions. During this time the
county reached 100 degrees 8 times with 104 degrees as the highest temperature recorded. One
death was recorded on August 12 as a result of this heat wave. Information regarding specific details
of heat waves and other heat events in Fulton County is scarce; therefore, previous occurrences and
losses associated with extreme temperature events are limited. For this 2016 HMP, heat wave
events were summarized from 2010 to 2015 and are identified in Table 5.5-42. Please note that not
all events that have occurred in Fulton County are included due to the extent of documentation and
the fact that not all sources may have been identified or researched. Loss and impact information
could vary depending on the source. Therefore, the accuracy of monetary figures discussed is
based only on the available information identified during research for this HMP.
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FEMA
Declaration
Number
(if
applicable)

County
Designated?

Losses / Impacts

This was one of the hottest events in Georgia state
history, with multiple all-time heat records tied or

June broken. This included Athens (Clarke County) at
29-July Heat N/A N/A 109°F, Macon (Bibb County) at 108°F, Atlanta
1,2012 (Fulton County) at 106°F, and Columbus (Muscogee

County) at 106°F. A heat advisory was issued for
the Atlanta area.

For the second time in two weeks, parts of Georgia

J;; € Heat N/A N/A d_ealt with a heat wave. Temperatures_ were in the
201'5 Wave mid to upper 90s for much of the week in the Atlanta
area.
The NWS issued heat advisories for the east coast

July 21, Heat

2015 Wave N/A N/A and southern states as temperatures were predicted

to reach up to 105°F.

Source(s): NOAA-NCDC 2015
FEMA Federal Emergency Management Agency
NOAA-NCDC National Oceanic Atmospheric Administration — National Climate Data Center

Probability of Future Events

Several heat wave events occur each year throughout Fulton County. It is estimated that the County
will continue to experience heat waves annually that may induce secondary hazards such as
drought, human health impacts, and utility failures. Table 5.5-43 summarizes the occurrences of
heat wave events and its annual occurrence (on average).

Table 5.5-43. Probability of Occurrences of Heat Events

Number of Rate of - % chance
Recurrence Probability

Occurrences Occurrence . of
Event Type between (o] § Interval o] Evgnt n occurrence
1950 and Annual Number of (in years) an);gell\r/en in any
2015 Events (average) given year

Extreme Heat 22 0.34 3 0.33 33.3%

Source: NOAA-NCDC 2015
Note: Probability was calculated using the available data provided in the NOAA-NCDC storm events database.

Based on historical records the probability of a heat wave in Fulton County is ‘likely’ (10% to 100% in
the next year, or one whose impact has a chance of occurring within the next 10 years). However;
input from the Planning Committee found the probability of experiencing impacts from the
occurrence for heat waves in Fulton County is considered “possible” (or has a 1% to 10% chance of
occurring. see Section 5.6 for additional details).
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Climate Change Impacts

In the State of Georgia, average temperatures are already increasing, along with the frequency of
extreme heat, storms and dry summers. Since the 1970s, the average temperature in the
southeastern United States, including Georgia, has risen, especially during the winter. The
increased temperature has been accompanied by other changes including the frequency of heat
waves, droughts and severe storms. In addition to the increase in temperature, areas experiencing
moderate to severe drought have also increased in the southeastern United States and Georgia.
This part of the country could also experience more intense heat waves. These changes may result
in decreased crop production and increased heat-related injuries and deaths.

Temperatures are projected to rise 4.5°F to 9°F by 2080 in the State of Georgia. In Fulton County,
the average summer temperature high is estimated to be 96°F by the 2080s and extreme
temperatures are predicted to reach 115°F. Since 1970, droughts in Georgia have increased
between 12 and 14%. Between 2000 and 2009, Fulton County had over 33 days each year of
extreme low water flow. With these changes, the population of Georgia will face more public health
risks from storms, flooding, waterborne illness, drought, extreme heat waves and declining air

quality.

5.5.6.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the
identified hazard area. For heat wave events, the entire County is exposed. Therefore, all assets in
the County (population, structures, critical facilities and lifelines), as described in the County Profile
(Chapter 3), are exposed and potentially vulnerable. The following text evaluates and estimates the
potential impact of heat waves on Fulton County including:

e Overview of vulnerability
¢ Data and methodology used for the evaluation
e Impacton:
o (1) life, health and safety of residents,
o (2) general building stock,
o (3) critical facilities
o (4) economy and
o (5) future growth and development
o Change of vulnerability as compared to that presented in the 2010 Fulton County Hazard
Mitigation Plan
e Effect of climate change on vulnerability
Additional Data and Next Steps

Overview of Vulnerability

Extreme heat temperatures generally occur for a short period of time but can cause a range of
impacts, particularly to vulnerable populations that may not have access to adequate cooling. This
natural hazard can also cause impacts to agriculture (crops and animals), infrastructure (e.g., power
failure) and the economy. The entire inventory of the County is at risk of being damaged or
experience loss due to impacts of heat waves. Certain populations, areas, and infrastructure are at
greater risk than other areas of the County.

Data and Methodology

At the time of this Plan, insufficient data is available to model the long-term potential impacts of heat
waves on Fulton County. Over time, additional data will be collected to allow better analysis for this
hazard. Available information and a preliminary assessment are provided below.
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Impact on Life, Health and Safety

For the purposes of this HMP, the entire population of Fulton County (920,581 people) is exposed to
heat wave events (U.S. Census, 2010). Socially vulnerable populations are most susceptible, based
on a number of factors including their physical and financial ability to react or respond during a
hazard and the quality of their housing conditions. Please refer to table 3.4 Fulton County Vulnerable
Population Statistics in Chapter 3 for more details.

Heat wave events have potential health impacts including injury and death. According to the
Centers for Disease Control and Prevention, populations most at risk to extreme heat events include
the following: 1) the elderly, who are less able to withstand temperatures extremes due to their age,
health conditions and limited mobility to access shelters; 2) infants and children up to four years of
age; 3) individuals who are physically ill (e.g., heart disease or high blood pressure), 4) low-income
persons that cannot afford proper cooling; and 5) the general public who may overexert during work
or exercise during extreme heat events (CDC, 2007; CDC 2009).

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

The increase in the number of extreme heat days will lead to more heat related illness. Also, with an
increase in severe weather events there will be an increase in stormwater runoff which may be
polluted and sicken individuals (Kaplan and Herb 2012). The effect on public health will likely
increase the need for vulnerable population planning and may place heavier burdens on the
healthcare system.

Impact on General Building Stock and Critical Facilities

The entire building stock and all critical facilities in the County are exposed to heat waves. Extreme
heat generally does not impact buildings. Losses may be associated with ventilation and air
conditioning (HVAC) systems. Additionally, manufactured homes (mobile homes) and antiquated or
poorly constructed facilities may have inadequate capabilities to withstand extreme temperatures.

It is essential that critical facilities remain operational during natural hazard events. Extreme heat
events can sometimes cause short periods of utility failures, commonly referred to as “brown-outs”,
due to increased usage from air conditioners, appliances, etc. Backup power is recommended for
critical facilities and infrastructure.

Impact on Economy

As discussed, heat wave events can impact structures and the economy. Impacts to transportation
lifelines affect both short-term (e.g., evacuation activities) and long-term (e.g., day-to-day commuting
and goods transport) transportation needs. Utility infrastructure (power lines, gas lines, electrical
systems) could suffer damage and impacts can result in the loss of power, which can impact
business operations and can impact heating or cooling provision to the population.

Business-owners may be faced with increased financial burdens due to unexpected repairs caused
to the building, including higher than normal utility bills or business interruption due to power failure
(i.e., loss of electricity, telecommunications).
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The agricultural industry is most at risk in terms of economic impact and damage due to extreme
temperature events. Extreme heat events can result in drought and dry conditions and directly
impact livestock and crop production. See the Impact on the Economy section of the drought hazard
profile (Section 5.5.2) for information regarding the impact on the agriculture as result of a drought in
the County.

Effect of Climate Change on Vulnerability

Climate is defined not simply as average temperature and precipitation but also by the type,
frequency and intensity of weather events. Both globally and at the local scale, climate change has
the potential to alter the prevalence and severity of events like hurricanes. While predicting changes
to the prevalence or intensity of hurricanes and the events affects under a changing climate is
difficult, understanding vulnerabilities to potential changes is a critical part of estimating future
climate change impacts on human health, society and the environment (U.S. Environmental
Protection Agency [EPA], 2006).

As noted earlier, in the State of Georgia, average temperatures are already increasing, along with
the frequency of extreme heat, storms and dry summers. Temperatures are projected to rise 4.5°F
to 9°F by 2080 in the State of Georgia. In Fulton County, the average summer temperature high is
estimated to be 96°F by the 2080s and extreme temperatures are predicted to reach 115°F. With
these anticipated changes, the population of Georgia will face more public health risks from storms,
flooding, waterborne iliness, drought, extreme heat waves and declining air quality.

Change of Vulnerability

Overall, the County’s vulnerability has not changed since the 2010 HMP, and the entire county will
continue to be exposed and vulnerable to extreme heat events.

Future Growth and Development

As discussed and illustrated in Chapter 3 and the annexes, areas targeted for future growth and
development have been identified across the County. Any areas of growth could be potentially
impacted by the heat wave hazard because the entire Planning Area is exposed and vulnerable to
the impacts associated with these events. Areas targeted for potential future growth and
development in the next five (5) years have been identified across the County at the jurisdiction
level. Refer to the jurisdictional annexes of this HMP.

Additional Data and Next Steps

Over time, the County will obtain additional data to support the analysis of this hazard. Data that will
support the analysis would include additional detail on past hazard events. For future plan updates,
the County can track data on extreme temperature events, obtain additional information on past and
future events, particularly in terms of any injuries, deaths, shelter needs, agricultural losses and
other impacts. This will help to identify any concerns or trends for which mitigation measures should
be developed or refined. In time, quantitative modeling of estimated extreme heat events may be
feasible as data is gathered and improved.
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5.5.7 Tornado

The following section provides the hazard profile (hazard description, location, extent, previous
occurrences and losses, probability of future occurrences, and impact of climate change) and
vulnerability assessment for the tornado hazard in Fulton County.

Specific 2016 Plan Update Changes for Tornado

» The hazard profile has been enhanced to include a detailed hazard description, location,
extent, previous occurrences, probability of future occurrence, and potential change in
climate and its impacts on the tornado hazard is discussed.

New and updated figures from federal and state agencies are incorporated.

Previous occurrences were updated with events that occurred between 2010 and 2015.

A vulnerability assessment was conducted for the tornado hazard and itis included in this
section.

Y V VYV

5.5.7.1 Profile

Hazard Description

Tornadoes are nature’s most violent storms and can cause fatalities and devastate neighborhoods in
seconds. A tornado appears as a rotating, funnel-shaped cloud that extends from a thunderstorm to
the ground with whirling winds that can reach 250 mph. Damage paths can be greater than one mile
in width and 50 miles in length. Tornadoes typically develop from either a severe thunderstorm or
hurricane as cool air rapidly overrides a layer of warm air. Tornadoes typically move at speeds
between 30 and 125 mph and can generate internal winds exceeding 300 mph. The lifespan of a
tornado rarely is longer than 30 minutes (FEMA 1997).

Location

Tornadoes have been documented in every state in the United States; however, most of the tornado
activity occurs in the Midwest and Southeast. There are two regions with a disproportionately high
frequency of tornadoes. Florida is one region and "Tornado Alley" in the south-central United States
is the other. Tornado Alley is a nickname given to an area in the southern plains of the central
United States that consistently experience a high frequency of tornadoes each year. The Gulf Coast
area has a separate tornado maximum nicknamed "Dixie Alley" with a relatively high frequency of
tornadoes occurring in the late fall (October through December). Tornadoes occur anywhere in the
State of Georgia and all of Fulton County's municipalities are equally at risk for tornadoes (State of
Georgia HMP 2014).

Approximately 1,200 tornadoes occur in the United States each year, with the central portion of the
country experiencing the most. Tornadoes can occur at any time of the year, with peak seasons at
different times for different states (NSSL 2014). In the State of Georgia, most tornadoes occur
during early spring to middle summer (February to June) (State of Georgia HMP 2014). Based on
statistics from 1991 to 2010, the State of Georgia has experienced an average of 30 tornadoes
annually (NCDC 2013). For Fulton County, between 1950 and 2014, the County experienced 29
tornadoes, which averages less than one tornado each year (SPC 2014).
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Figure 5.5-12 Historic Tornado Tracks for Fulton County (1950-2014)
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Extent

The magnitude or severity of a tornado was originally categorized using the Fujita Scale (F-Scale) or
Pearson Fujita Scale introduced in 1971. This used to be the standard measurement for rating the
strength of a tornado. The F-Scale categorized tornadoes by intensity and area and was divided into
six categories, FO (gale) to F5 (incredible). Table 5-44 explains each of the six F-Scale categories.

Table 5.5-44. Fujita Damage Scale

Scale | Wind Estimate (mph) | Typical Damage
Light damage. Some damage to chimneys; branches broken off

= S trees; shallow-rooted trees pushed over; sign boards damaged.
Moderate damage. Peels surface off roofs; mobile homes
F1 73-112 pushed off foundations or overturned; moving autos blown off
roads.
Considerable damage. Roofs torn off frame houses; mobile
F2 113-157 homes demolished; boxcars overturned; large trees snapped or

uprooted; light-object missiles generated; cars lifted off ground.

Severe damage. Roofs and some walls torn off well-
F3 158-206 constructed houses; trains overturned; most trees in forest
uprooted; heavy cars lifted off the ground and thrown.

Devastating damage. Well-constructed houses leveled;
F4 207-260 structures with weak foundations blown away some distance;
cars thrown and large missiles generated.

Incredible damage. Strong frame houses leveled off
foundations and swept away; automobile-sized missiles fly
through the air in excess of 100 meters (109 yards); trees

debarked; incredible phenomena occur.

F5 261-318

Source: Storm Prediction Center (SPC) Date Unknown

Mph miles per hour

The Enhanced Fujita Scale (EF-Scale) is now the standard used to measure the strength of a
tornado. It is used to assign tornadoes a ‘rating’ based on estimated wind speeds and related
damage. When tornado-related damage is surveyed, it is compared to a list of Damage Indicators
(DI) and Degree of Damage (DOD), which help better estimate the range of wind speeds produced
by the tornado. From that, a rating is assigned, similar to that of the F-Scale, with six categories
from EFO to EF5, representing increasing degrees of damage. The EF-Scale was revised from the
original F-Scale to reflect better examinations of tornado damage surveys. This new scale considers
how most structures are designed (NOAA 2008). Table 5.5-45 displays the EF-Scale and each of its
six categories.

Table 5.5-45 Enhanced Fujita Damage Scale

EF-Scale Intensity
Number Phrase

Type of Damage Done

Light damage. Peels surface off some roofs; some damage to
65-85 gutters or siding; branches broken off trees; shallow-rooted
trees pushed over.

Light

EFO tornado

Moderate Moderate damage. Roofs severely stripped; mobile homes
EF1 86-110 overturned or badly damaged; loss of exterior doors; windows

tornado and other glass broken.
Significant Considerable damage. Roofs torn off well-constructed houses;
EF2 111-135 : N :
tornado foundations of frame homes shifted; mobile homes completely
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EF-Scale Intensity

Number Phrase Type of Damage Done

destroyed; large trees snapped or uprooted; light-object
missiles generated; cars lifted off ground.

Severe damage. Entire stories of well-constructed houses
Severe destroyed; severe damage to large buildings such as shopping
EF3 136-165 malls; trains overturned; trees debarked; heavy cars lifted off
tornado ; i )
the ground and thrown; structures with weak foundations blown
away some distance.

Devastating damage. Well-constructed houses and whole

DENEEETIY 166-200 frame houses completely leveled; cars thrown and small

EF4

tornado A
missiles generated.
Incredible damage. Strong frame houses leveled off
Incredible foundations and swept away; automobile-sized missiles fly

EF5 >200 through the air in excess of 100 meters (109 yards); high-rise
tornado S S N .
buildings have significant structural deformation; incredible
phenomena occur.

Source: SPC Date Unknown
EF-Scale Enhanced Fujita Scale
Mph miles per hour

Tornado watches and warnings are issued by the local NWS office. A tornado watch is released
when tornadoes are possible in an area. A tornado warning means a tornado has been sighted or
indicated by weather radar. The current average lead time for tornado warnings is 13 minutes.
Occasionally, tornadoes develop so rapidly, that little, if any, advance warning is possible (NOAA
2013; FEMA 2013). The worst tornado on record for Fulton County occurred on March 14, 2008.
This was an EF-2 that traveled through the heart of Downtown Atlanta. This tornado caused one
death and injured dozens more that were trapped among debris in the downtown area. This was the
first tornado to touchdown in the City of Atlanta and it cost $2.5 million in property damage.

Previous Occurrences and Losses

Many sources provided historical information regarding previous occurrences and losses associated
with tornado events throughout Fulton County. With many sources reviewed for the purpose of this
HMP, loss and impact information for many events could vary depending on the source. Therefore,
the accuracy of monetary figures discussed is based only on the available information identified
during research for this HMP.

Between 1954 and 2015, the State of Georgia was included in 21 FEMA declared tornado-related
disaster (DR) or emergency (EM) declarations classified as one or a combination of the following
hazards: severe storms, straight-line winds, flood, heavy rain, and tropical storm. Generally, these
disasters cover a wide region of the State; therefore, they may have impacted many counties. Of
those declarations, Fulton County has been included in four declarations (FEMA 2015).

For this 2016 Plan, tornado events that have impacted Fulton County between 2010 and 2015 are
identified in Table 5.5-46. For detailed information on damages and impacts to each municipal, refer
to the jurisdictional annexes. Please note that not all events that have occurred in Fulton County are
included due to the extent of documentation and the fact that not all sources may have been
identified or researched. Loss and impact information could vary depending on the source.
Therefore, the accuracy of monetary figures discussed is based only on the available information
identified during research for this plan.
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Chapter 5: Risk Assessment

Probability of Future Occurrences

It is estimated that Fulton County will continue to experience the direct and indirect impacts of
tornadoes each year which may include secondary hazards such as power failures, damage to
properties and buildings, and hazardous material spills if a holding tank is damaged by the event
(SPC 2015).

The following table provides the probability of occurrences of tornado events in Fulton County.
Based on historic occurrences, the County has a 41% chance of a tornado occurring each year.
However, the information used to calculate the probability of occurrences is only based on using
NOAA-NCDC storm events database results.

Table 5.5-47 Probability of Occurrence of Severe Storm Events

Probability of
Recurrence Event
Interval Occurring in
(in years) Any Given
Year
Tornado 27 0.42 2.44 0.41 41%

% Chance of
Occurring in
Any Given
Year

Number of
Hazard Occurrences Rate of

Type Between 1950 Occurrence
and 2015

Source:  NOAA-NCDC 2015
Note: Probability was calculated using the available data provided in the NOAA-NCDC storm events database.

The identified hazards of concern for Fulton County are provided in Section 5.4. The probability of
occurrence, or likelihood of the event, is one parameter used for ranking hazards. Based on
historical records and input from the Planning Committee, the probability of occurrence for tornadoes
in the County is considered “likely” (10% to 100% within the next year, or ones whose impact has a
chance of occurring within the next 10 years). See section 5.6 for additional information provided by
the Planning Committee.

Climate Change Impacts

Since tornadoes are associated with severe weather, variables such as the Urban Heat Island and
other climate change issues may have the potential to affect the frequency and intensity of these
events (Atlanta-Fulton County HMP 2010). However, it is unclear how climate change may affect
tornado frequency, intensity, or the geographic range where tornadoes are most likely to form (Union
of Concerned Scientists 2011).

A changing climate has the potential to intensify rains and storms, damaging infrastructure, and
causing injury, illnesses and death. Since the 1970s, the average temperature in the southeastern
United States, including Georgia, has risen, especially during the winter. The increased temperature
has been accompanied by other changes including the frequency of droughts and severe storms.
Temperatures are projected to rise 4.5°F to 9°F by 2080 in the State of Georgia. In Fulton County,
the average summer temperature high is estimated to be 96°F by the 2080s and extreme
temperatures are predicted to reach 115°F.

In addition to the increase in temperature, precipitation is predicted to come with less frequency but
with higher intensity, which would increase the likelihood of cycles of floods and droughts. The
percentage of precipitation falling in very heavy events has increased by 27% across the southeast
United States (Atlanta Regional Commission 2014). The State could experience a 5% annual
increase in precipitation over the next century (National Conference of State Legislatures 2008).
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Chapter 5: Risk Assessment

5.5.7.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the
identified hazard area. For the tornado hazard, all of Fulton County is exposed and vulnerable.
Therefore, this includes all assets in the County (population, structures, critical facilities and
lifelines), as described in Chapter 3 (County Profile). The following text evaluates and estimates the
potential impact of tornado events on Fulton County including:

e Overview of vulnerability
e Data and methodology used for the evaluation
e Impact on:
o (1) life, health and safety of residents,
o (2) general building stock,
o () critical facilities
o (4) economy and
o (5) future growth and development
e Change of vulnerability as compared to that presented in the 2010 Fulton County Hazard
Mitigation Plan
o Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

The high winds and air speeds associated with tornado events often result in power outages,
disruptions to transportation corridors and equipment, loss of workplace access, significant property
damage, injuries and loss of life, and the need to shelter and care for individuals impacted by the
events. A large amount of damage can be inflicted by trees, branches, and other objects that fall
onto power lines, buildings, roads, vehicles, and, in some cases, people. Tornado events may also
be accompanied by strong thunderstorms, straight-line winds, and hail, which can cause significant
property damage in their own right.

The entire inventory of Fulton County is at risk of being damaged or lost due to impacts of
tornadoes. Certain areas, infrastructure, and types of building are at greater risk than others due to
their manner of construction. According to the 2014 State of Georgia Hazard Mitigation Strategy,
Fulton County, Atlanta and the surrounding areas were most vulnerable to losses as a result of a
tornado event. This may be the result of high urbanization in the region. The impacts on population,
existing structures and critical facilities on the County are presented below, following a summary of
the data and methodology used.

Table 5.5-48 Tornado Data Analysis for Fulton County

Enhanced | Number | Probability | Total | Average | Total | Average | Maximum | Maximum
Fujita of (% annual | Length | Length Width Width Length Width
Scale Events chance) (Miles) | (Miles) | (Yards) | (Yards) ((VES (Yards)*

0 7 10.8 7.2 1.0 302.0 43.1
1 12 18.5 83.0 6.9 1,220.0 101.7
2 9 13.9 94.6 10.5 2,437.0 270.8 46.8 800
3 3 4.6 21.6 7.2 800.0 266.7
Total 31 50.8 206.3 6.7 4,759.0 153.5

Source: NOAA-SPC, 2015

Notes: Period of record: 1954 — 2014 (60 years)

* The maximum length or width of one tornado from any of the Enhanced Fujita Scale categories.
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Data and Methodology

Data from the US Census, NOAA, and Planning Committee was used to support an evaluation of
assets exposed to this hazard and the potential impacts associated with this hazard. The following
discusses the County’s vulnerability to the hazard in a qualitative nature.

Impact on Life, Health and Safety

For the purposes of this HMP, the entire population of Fulton County (920,581 people) is exposed to
the tornado hazard (U.S. Census 2010). The impact on life, health, and safety is dependent upon
several factors including the severity of the event and whether or not adequate warning time was
provided to residents. The following populations face isolation and exposure during tornado events
and could suffer more secondary effects of the hazard:

o People with functional needs and/or over the age of 65 because they have more difficulty
evacuating or seeing shelter

e Economically disadvantaged populations are more vulnerable because they are likely to

evaluate their risk and make decisions based on the major economic impact to their family

and may not have funds to evacuate.

People in communities with no early warning systems or ineffective systems

People with a language barrier unable to follow warning messages

People in mobile homes

People in automobiles at the time of a tornado.

The elderly and functional needs populations are considered most vulnerable because they require
extra time or outside assistance during evacuations and are more likely to seek or need medical
attention which may not be available due to isolation during a storm event. Please refer to Chapter 3
for the statistics of these populations.

People located outdoors (i.e., recreational activities and farming) are also considered highly
vulnerable to tornadoes. This is because there is little to no warning and shelter may not be
available. Moving to a lower risk location will decrease a person’s vulnerability.

Impact on General Building Stock, Critical Facilities and Economy

The entire building stock and infrastructure of Fulton County is vulnerable during a tornado event.
Damage to buildings is dependent upon several factors, including wind speed and duration.
Buildings that may be in poor condition are particularly vulnerable to a tornado event. As discussed
above, tornadoes can cause downed trees and power lines which can cause direct damage to
structures and critical infrastructure, or cause delays along transportation routes. Delays caused by
fallen debris along roadways and additional transportation routes can impede necessary responses
to and from emergency facilities. Downed power and communication lines can also leave various
areas isolated without a means to call for help or receive emergency notifications.

As discussed, tornado events can impact structures and the economy. Impacts to transportation
lifelines affect both short-term (e.g., evacuation activities) and long-term (e.g., day-to-day commuting
and goods transport) transportation needs. Utility infrastructure (power lines, gas lines, electrical
systems) could suffer damage and impacts can result in the loss of power, which can impact
business operations and can impact heating or cooling provision to the population.

The environmental impacts of tornadoes are consistent with impacts of other hazards discussed in
this plan. The debris accumulated with tornado events can overwhelm a planning area’s ability to
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manage. A tornado’s area of impact tends to be smaller than that of a thunderstorm or other severe
storm event but its higher wind speeds can cause much more destruction.

Effect of Climate Change on Vulnerability

Climate is defined not simply as average temperature and precipitation but also by the type,
frequency and intensity of weather events. Both globally and at the local scale, climate change has
the potential to alter the prevalence and severity of events like tornadoes. While predicting changes
to the prevalence or intensity of hurricanes and the events affects under a changing climate is
difficult, understanding vulnerabilities to potential changes is a critical part of estimating future
climate change impacts on human health, society and the environment (U.S. Environmental
Protection Agency [EPA], 2006). Refer to 'Climate Change Impacts' which is discussed earlier in this
section for information regarding climate change and tornado events.

Future Growth and Development

As discussed in Chapter 3 and the annexes areas targeted for future growth and development have
been identified across the Planning Area. Any areas of growth could be potentially impacted by the
severe storm hazard because the entire planning area is exposed and vulnerable. Please refer to
the specific areas of development indicated in tabular form and/or on the hazard maps included in
the jurisdictional annexes of this plan.

Change of Vulnerability

Overall, the County’s vulnerability to tornado events remains unchanged. However, continual
increases in total population and development can lead to an increase in potential future losses for
the County.

Additional Data and Next Steps

The collection of additional/actual valuation data for general building stock, critical infrastructure and
economic losses would further support future estimates of potential exposure and damage for these
inventories and the economy.

5.5.8 Severe Weather

The following section provides the hazard profile (hazard description, location, extent, previous
occurrences and losses, probability of future occurrences, and impact of climate change) and
vulnerability assessment for the severe weather hazard in Fulton County.

Specific 2016 Plan Update Changes for Severe Weather

» The hazard profile has been significantly enhanced to include a detailed hazard description,
location, extent, previous occurrences, probability of future occurrence, and potential change in
climate and its impacts on the severe weather hazard is discussed.

New and updated figures from federal and state agencies are incorporated.

Previous occurrences were updated with events that occurred between 2010 and 2015.

A vulnerability assessment was conducted for the severe weather hazard and it now directly
follows the hazard profile.

Y V VY
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5.5.8.1 Profile

Hazard Description

For the purpose of this HMP and as deemed appropriated by the Fulton County Steering and
Planning Committees, the severe storm hazard includes: hail, high winds, thunderstorms and
lightning, which are defined below.

Hailstorms

Hail forms inside a thunderstorm where there are strong updrafts of warm air and downdrafts of cold
water. If a water droplet is picked up by the updrafts, it can be carried well above the freezing level.
Water droplets freeze when temperatures reach 32°F or colder. As the frozen droplet begins to fall,
it may thaw as it moves into warmer air toward the bottom of the thunderstorm. However, the
droplet may be picked up again by another updraft and carried back into the cold air and re-freeze.
With each trip above and below the freezing level, the frozen droplet adds another layer of ice. The
frozen droplet, with many layers of ice, falls to the ground as hail. Most hail is small and typically
less than two inches in diameter (NWS 2010).

High Winds

High winds, other than tornadoes, are experienced in all parts of the United States. Areas that
experience the highest wind speeds are coastal regions from Texas to Maine, and the Alaskan
coast; however, exposed mountain areas experience winds at least as high as those along the coast
(FEMA 1997). Wind begins with differences in air pressures. It is rough horizontal movement of air
caused by uneven heating of the earth’s surface. Wind occurs at all scales, from local breezes
lasting a few minutes to global winds resulting from solar heating of the earth (llicak 2005). High
winds have the potential to down trees, tree limbs and power lines which lead to widespread power
outages and damaging residential and commercial structures throughout Fulton County. High winds
are often associated by other severe weather events such as thunderstorms, tornadoes, hurricanes
and tropical storms (all discussed further in this section). The following table provides the
descriptions of winds used by the NWS.

Table 5.5-49 NWS Wind Descriptions

Descriptive Term Sustained Wind Speed

(mph)
Strong, dangerous, or damaging 240
Very Windy 30-40
Windy 20-30
Breezy, brisk, or blustery 15-25
None 5-15 or 10-20
Light or light and variable wind 0-5

Source: NWS 2010
Mph miles per hour

Thunderstorms

A thunderstorm is a local storm produced by a cumulonimbus cloud and accompanied by lightning
and thunder (NWS 2009). A thunderstorm forms from a combination of moisture, rapidly rising warm
air, and a force capable of lifting air such as a warm and cold front, a sea breeze, or a mountain.
Thunderstorms form from the equator to as far north as Alaska. Although thunderstorms generally
affect a small area when they occur, they have the potential to become dangerous due to their ability
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in generating tornadoes, hailstorms, strong winds, flash flooding, and lightning. The NWS considers
a thunderstorm severe only if it produces damaging wind gusts of 58 mph or higher or large hail one-
inch (quarter size) in diameter or larger or tornadoes (NWS 2010).

Lightning is a bright flash of electrical energy produced by a thunderstorm. The resulting clap of
thunder is the result of a shock wave created by the rapid heating and cooling of the air in the
lightning channel. All thunderstorms produce lightning and are very dangerous. It ranks as one of
the top weather Killers in the United States and kills approximately 50 people and injures hundreds
each year. Lightning can occur anywhere there is a thunderstorm. Georgia is the eighth highest
state in terms of density of lightning strikes per square mile. Between 2000 and 2007, over 175
people were injured or killed by lightning in the State with property damages estimated at $50 million
from lightning. Lightning strikes in June, July and August account for over half of all injuries and
deaths and over 75% of property damage each year (NWS Peachtree City 2008).

Downbursts are also occasionally associated with severe thunderstorms. A downburst is a strong
downdraft resulting in an outward burst of damaging winds on or near the ground. Downburst winds
can produce damage similar to a strong tornado. Although usually associated with thunderstorms,
downbursts can even occur with showers too weak to produce thunder. Strong squall lines can also
produce widespread severe weather, primarily very strong winds and/or microbursts (Atlanta-Fulton
County Hazard Mitigation Plan 2010).

Thunderstorms can lead to flooding, landslides, strong winds, and lightning. Roads may become
impassable from flooding, downed trees or power lines, or a landslide. Downed power lines can
lead to utility losses, such as water, phone and electricity. Lightning can damage homes and injure
people. Inthe U.S., an average of 300 people are injured and 80 people are killed by lightning each
year. Typical thunderstorms are 15 miles in diameter and last an average of 30 minutes. An
estimated 100,000 thunderstorms occur each year in the U.S., with approximately 10% of them
classified as severe. During the warm season, thunderstorms are responsible for most of the
rainfall.

Location

Hailstorms

Hailstorms can occur anywhere in Fulton County either independently or during a tornado,
thunderstorm or lightning event. Hailstorms are most frequent in the southern and central plains
states in the United States, where warm moist air off of the Gulf of Mexico and cold dry air from
Canada collide, and thereby spawning violent thunderstorms. This area of the United States is
known as hail alley and lies within the states of Texas, Oklahoma, Colorado, Kansas, Nebraska, and
Wyoming.

High Winds

All of Fulton County is subject to high winds from thunderstorms, hurricanes/tropical storms,
tornadoes, and other severe weather events. According to the FEMA Wind Zones of the United
States map, Fulton County is located in Wind Zone lll, where wind speeds can reach up to 200 mph.
This figure indicates how the frequency and strength of windstorms impacts the United States and
the general location of the most wind activity. This is based on 40 years of tornado data and 100
years of hurricane data, collected by FEMA.
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Thunderstorms

Thunderstorms affect relatively small localized areas, rather than large regions like winter storms
and hurricane events. Thunderstorms can strike in all regions of the United States; however, they
are most common in the central and southern states. The atmospheric conditions in these regions
of the country are ideal for generating these powerful storms. It is estimated that there are as many
as 40,000 thunderstorms each day worldwide. The most thunderstorms are seen in the southeast
United States, with Florida having the highest incidences (80 to over 100 thunderstorm days each
year). According to NOAA, Fulton County can experience between 50 and 60 thunderstorms each
year (NOAA 2010).

Extent

Hailstorms

The severity of hail is measured by duration, hail size, and geographic extent. All of these factors
are directly related to thunderstorms, which creates hail. There is wide potential variation in these
severity components. The most significant impact of hail is damage to crops. Hail also has the
potential to damage structures and vehicles during hailstorms.

Hail can be produced from many different types of storms. Typically, hail occurs with thunderstorm
events. The size of hail is estimated by comparing it to a known object. Most hailstorms are made
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up of a variety of sizes, and only the very largest hail stones pose serious risk to people, when
exposed. Table 5.5-50 shows the different sizes of hail and the comparison to real-world objects.
On March 15, 2008 the largest hail was recorded in Fulton county as baseball sized hailstones were
spotted in downtown Atlanta, golf ball sized hail was spotted in Western Fulton County (Southwest of
Six Flags), penny sized hail was spotted in the Grant Park area and quarter sized hail was spotted in
Centennial Park causing over $5 million in damages.

Table 5.5-50. Hail Size

Size Inches in Diameter

Pea 0.25 inch
Marble/mothball 0.50 inch
Dime/Penny 0.75 inch
Nickel 0.875 inch
Quarter 1.0 inch
Ping-Pong Ball 1.5 inches
Golf Ball 1.75 inches
Tennis Ball 2.5 inches
Baseball 2.75 inches
Tea Cup 3.0 inches
Grapefruit 4.0 inches
Softball 4.5 inches

Source: SPC 2015
High Winds

The following table provides the descriptions of winds used by the NWS during wind-producing
events.

Table 5.5-51 NWS Wind Descriptions

Descriptive Term Sustained Wind Speed

(mph)
Strong, dangerous, or damaging 240
Very Windy 30-40
Windy 20-30
Breezy, brisk, or blustery 15-25
None 5-15 or 10-20
Light or light and variable wind 0-5

Source: NWS 2010
Mph miles per hour

The NWS issues advisories and warnings for winds. Issuance is normally site-specific. High wind
advisories, watches and warnings are products issued by the NWS when wind speeds may pose a
hazard or is life threatening. Although stronger wind gusts have been recorded, an example of a
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high wind event for Fulton County occurred on April 16 and 17", 2007 when the county experienced
strong 40 mph winds as the result of a slow moving coastal low that developed on the back side of a
storm system that brought tornadoes to central Georgia on the 15™. These strong winds effected a
number of trees and powerlines in Fulton County. The criterion for each of these varies from state to
state. Wind warnings and advisories for the Atlanta area are as follows:

e High Wind Warnings are issued when sustained wind speeds of 40 mph or greater lasting for
one hour or longer or for winds of 58 mph or greater for any duration or widespread damage
are possible.

e Wind Advisories are issues when sustained winds of at least 20 mph or gusts to 35 mph or
stronger are expected (NWS 2015).

Thunderstorms

Severe thunderstorm watches and warnings are issued by the local NWS office and SPC. The NWS
and SPC will update the watches and warnings and will notify the public when they are no longer in
effect. Watches and warnings for tornadoes in the Atlanta area are as follows:

e Severe Thunderstorm Warning is issued to warn the public of an existing, imminent or
suspected severe thunderstorm. A severe thunderstorm is a thunderstorm that produces a
tornado, winds of at least 50 knots (58 mph) and/or hail at least 1 inch in diameter (the size
of pennies). Note: Structural wind damage may imply the occurrence of a severe
thunderstorm. (NWS 2013).

e Significant Weather Advisory is issued for strong thunderstorms producing frequent or
excessive amounts of cloud-to-ground lightning, and/or heavy downpours that may result in
minor nuisance flooding or street flooding. Also issued for strong thunderstorms producing
hail or strong wind, but not meeting official "severe" criteria (NWS 2013).

An example of a significant thunderstorm in Fulton County was recorded by the National Climactic
Data Center on February 26, 2008. During this storm a squall line of storms developed after
midnight. The thunderstorms intensified and brought wind gusts in excess of 60 mph in the early
morning hours. This event caused two injuries and extensive wind damage in North Fulton County
(Milton, Atlanta, Sandy Springs, Johns Creek, College Park and Fairburn). Lightning is an extremely
dangerous aspect of thunderstorms in the region. The figure below illustrates the frequency of
lightning from these storms.
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Previous Occurrences and Losses
Many sources provided historical information regarding previous occurrences and losses associated
with severe storm events throughout Fulton County. With many sources reviewed for the purpose of
this HMP, loss and impact information for many events could vary depending on the source.
Therefore, the accuracy of monetary figures discussed is based on the available information
identified during research for this HMP.

Between 1954 and 2015, the State of Georgia was included in 23 FEMA declared severe storm-
related disasters (DR) or emergencies (EM) classified as one or a combination of the following
hazards: severe storms, tornadoes, straight-line winds, flooding, heavy rains, high winds, rain and
mudslides. Generally, these disasters cover a wide region of the State; therefore, they may have
impacted many counties. Of those declarations, Fulton County has been included in six declarations
(FEMA 2015).

For this 2015 Plan, known severe storm events, including FEMA disaster declarations, which have
impacted Fulton County between 2010 and 2015 are identified in Table 5.5-52. For detailed
information on damages and impacts to each municipal, refer to Chapter 3 (jurisdictional annexes).
Please note that not all events that have occurred in the County are included due to the extent of
documentation and the fact that not all sources may have been identified or researched. Loss and
impact information could vary depending on the source. Therefore, the accuracy of monetary figures
discussed is based only on the available information identified during research for this plan.
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Chapter 5: Risk Assessment

Probability of Future Occurrences

The following table provides the probability of occurrences of severe storm events. Based on
historic occurrences, thunderstorm events are the most common in Fulton County, followed by halil
events. However, the information used to calculate the probability of occurrences is only based on
using NOAA-NCDC storm events database results.

Table 5.5-53 Probability of Occurrence of Severe Storm Events

Probability of

Number of Event % Chance of

Occurrences Recurrence Occurring in Occurrence

Between 1950 Rate of Interval Any Given in Any Given
Hazard Type and 2015 Occurrence (in years) Year Year
Hail 205 3.15 0.32 3.11 310.6
Heavy Rain 200 3.08 0.33 3.03 303.0
High Wind 7 0.11 9.43 0.11 10.6
Lightning 37 0.57 1.78 0.56 56.1
Strong Wind 22 0.34 3.00 0.33 33.3
Thunderstorms 287 4.42 0.23 4.35 434.8

TOTAL 758 11.66 0.09 11.48 1,148.5

Source: NOAA-NCDC 2015
Note: Probability was calculated using the available data provided in the NOAA-NCDC storm events database.

It is estimated that Fulton County will continue to experience direct and indirect impacts of severe
storms annually that may induce secondary hazards such as flooding, infrastructure deterioration or
failure, utility failures, power outages, water quality and supply concerns, and transportation delays,
accidents and inconveniences.

In Section 5.4, the identified hazards of concern for Fulton County were listed. The probability of
occurrence, or likelihood of the event, is one parameter used for ranking hazards. Based on
historical records and input from the Planning Committee, the probability of occurrence for severe
storms in the County is considered “likely” (one whose impact is probable within the next year). See
section 5.6 for additional information provided by the Planning Committee.

Climate Change Impacts

A changing climate has the potential to intensify rains and storms, damaging infrastructure, and
causing injury, illnesses and death. Since the 1970s, the average temperature in the southeastern
United States, including Georgia, has risen, especially during the winter. The increased temperature
has been accompanied by other changes including the frequency of droughts and severe storms.
Temperatures are projected to rise 4.5°F to 9°F by 2080 in the State of Georgia. In Fulton County,
the average summer temperature high is estimated to be 96°F by the 2080s and extreme
temperatures are predicted to reach 115°F.

In addition to the increase in temperature, precipitation is predicted to come with less frequency but
with higher intensity, which would increase the likelihood of cycles of floods and droughts. The
percentage of precipitation falling in very heavy events has increased by 27% across the southeast
United States (Atlanta Regional Commission 2014). The State could experience a 5% annual
increase in precipitation over the next century (National Conference of State Legislatures 2008).
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Chapter 5: Risk Assessment

5.5.8.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the
identified hazard area. For the severe weather hazard, all of Fulton County is exposed and
vulnerable. Therefore, all assets in the County (population, structures, critical facilities and lifelines),
as described in Chapter 3 (County Profile), are exposed and potentially vulnerable. The following
text evaluates and estimates the potential impact of severe weather on Fulton County including:

e Overview of vulnerability

e Data and methodology used for the evaluation

e Impact on:
o (1) life, health and safety of residents,

(2) general building stock,

(3) critical facilities

(4) economy and

(5) future growth and development

o Effect of climate change on vulnerability

e Change of vulnerability as compared to that presented in the 2010 Atlanta-Fulton County
Hazard Mitigation Plan

o Further data collections that will assist understanding this hazard over time

O O O O

Overview of Vulnerability

People and property in virtually the entire United States are exposed to damage, injury, and loss of
life from severe storm events (thunderstorms, lightning, wind, hail). Everywhere they occur;
thunderstorms are responsible for significant structural damage to buildings, forest and wildfires,
downed power lines and trees, and loss of life. For the purposes of this HMP, the entire County is
exposed to severe weather events. Refer to Section 5.5.9 (Tropical Systems) for a detailed and
guantitative assessment on the wind hazards. The section below discusses severe weather events
in a qualitative nature.

The high winds and air speeds of a hail, or wind storm often result in power outages, disruptions to
transportation corridors and equipment, loss of workplace access, significant property damage,
injuries and loss of life, and the need to shelter and care for individuals impacted by the events. A
large amount of damage can be inflicted by trees, branches, and other objects that fall onto power
lines, buildings, roads, vehicles, and, in some cases, people.

The entire inventory of the County is at risk of being damaged or lost due to impacts of severe
weather. Certain areas, infrastructure, and types of buildings are at greater risk than others due to
proximity to flood waters, falling hazards, and their manner of construction.

Data and Methodology

After reviewing historic data, the HAZUS-MH methodology and model were used to analyze the wind
hazard for Fulton County. The 2010 U.S. Census population and general building stock data were
used to support an evaluation of assets exposed to this hazard and the potential impacts associated
with this hazard. Refer to Section 5.5.9 (Tropical Systems) for additional information on the
methodology pertaining to the wind impacts.

Impact on Life, Health and Safety

For the purposes of this HMP, the entire population of Fulton County 1,010,562 people (920,581,
U.S. Census, 2010) is exposed to severe weather events. Residents may be displaced or require
temporary to long-term sheltering due to severe weather events. In addition, downed trees,
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Chapter 5: Risk Assessment

damaged buildings, and debris carried by high winds can lead to injury or loss of life. Socially
vulnerable populations are most susceptible, based on a number of factors including their physical
and financial ability to react or respond during a hazard and the location and construction quality of
their housing.

People located outdoors (i.e., recreational activities and farming) are considered most vulnerable to
hailstorms, thunderstorms and tornadoes. This is because there is little to no warning and shelter
may not be available. Moving to a lower risk location will decrease a person’s vulnerability.

Impact on General Building Stock and Critical Facilities

Damage to buildings is dependent upon several factors including wind speed and duration, and
building construction. Refer to Section 5.5.9 (Tropical Systems) for a presentation on potential wind
losses associated with 100- and 500-year mean return period events. Damage will result from hail
stones themselves and will have a specific impact on roofs. The extent of damage will depend on
the size and duration of the hailstorm.

Utility structures could suffer damage associated with falling tree limbs or other debris, resulting in
the loss of power, which can impact business operations and can impact heating or cooling provision
to citizens (including the young and elderly, who are particularly vulnerable to temperature-related
health impacts). Backup power is recommended for critical facilities and infrastructure.

Impact on Economy

As discussed, severe storm events can impact structures and thus the economy. Impacts to
transportation lifelines affect both short-term (e.g., evacuation activities) and long-term (e.g., day-to-
day commuting and goods transport) transportation needs. Ultility infrastructure (power lines, gas
lines, electrical systems) could suffer damage and impacts can result in the loss of power, which can
impact business operations and can impact heating or cooling provision to the population.

Effect of Climate Change on Vulnerability

Climate is defined not simply as average temperature and precipitation but also by the type,
frequency and intensity of weather events. Both globally and at the local scale, climate change has
the potential to alter the prevalence and severity of events like hurricanes. While predicting changes
to the prevalence or intensity of hurricanes and the events affects under a changing climate is
difficult, understanding vulnerabilities to potential changes is a critical part of estimating future
climate change impacts on human health, society and the environment (U.S. Environmental
Protection Agency [EPA], 2006).

Change of Vulnerability

Fulton County and its municipalities continue to be vulnerable to the severe weather hazard. See
Section 5.5.9 (Tropical Systems) for a description on the differences between the risk assessment
for the wind hazard for the 2010 HMP and 2015 HMP Update.

Future Growth and Development

As discussed and illustrated in Chapter 3 and the annexes areas targeted for future growth and
development have been identified across the County. Any areas of growth could be potentially
impacted by the severe weather hazard because the entire Planning Area is exposed and vulnerable
to the impacts associated with these events. The development of new buildings in these areas must
meet or exceed the standards of the International Building Code (IBC) Section R301.2.1.1 which will
assist with mitigating future potential damages and losses. Any areas of growth could be potentially
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impacted by the severe storm hazard because the entire County is exposed and vulnerable. Areas
targeted for potential future growth and development in the next five (5) years have been identified
across the County at the jurisdiction level. Refer to the jurisdictional annexes of this HMP.

Additional Data and Next Steps

Over time, the County will obtain additional data to support the analysis of this hazard. Data that will
support the analysis would include additional detail on past hazard events and impacts, and specific
building information such as details on protective features (for example, hurricane straps).
Additional information on past and future events could include, any injuries, deaths, shelter needs,
and other impacts. This will help to identify any concerns or trends for which mitigation measures
should be developed or refined.

5.5.9 Tropical Systems

The following section provides the hazard profile (hazard description, location, extent, previous
occurrences and losses, probability of future occurrences, and impact of climate change) and
vulnerability assessment for the tropical systems hazard in Fulton County.

Specific 2016 Plan Update Changes for Tropical Systems

» The hazard profile has been significantly enhanced to include a detailed hazard description,
location, extent, previous occurrences, probability of future occurrences, and potential
change in climate and its impacts on the tropical systems hazard is discussed.

New and updated figures from federal and state agencies are incorporated.

Previous occurrences were updated with events that occurred between 2010 and 2015.

A vulnerability assessment was conducted for the tropical systems hazard and it is included
in this section.

Y VY

5.5.9.1 Profile

Hazard Description

A tropical cyclone is a rotating, organized system of clouds and thunderstorms that originates over
tropical or sub-tropical waters and has a closed low-level circulation. Tropical systems include
several types of tropical cyclones: hurricanes, tropical storms, and tropical depressions. These
storms rotate counterclockwise around the center in the northern hemisphere and are accompanied
by heavy rain and strong winds (NWS 2013). Almost all tropical storms and hurricanes in the
Atlantic basin (which includes the Gulf of Mexico and Caribbean Sea) form between June 1 and
November 30 (hurricane season). August and September are peak months for hurricane
development (NOAA 2013). For the purpose of this HMP and as deemed appropriated by the
Steering and Planning Committees, tropical systems in the County include hurricanes, tropical
storms and tropical depressions.

A hurricane is a tropical storm that attains hurricane status when its wind speed reaches 74 or more
miles an hour. Tropical systems may develop in the Atlantic between the Lesser Antilles and the
African coast, or may develop in the warm tropical waters of the Caribbean and Gulf of Mexico.
These storms may move up the Atlantic coast of the United States and impact the eastern seaboard,
or move into the United States through the states along the Gulf Coast, bringing wind and rain as far
north as New England before moving offshore and heading east.

A tropical storm system is characterized by a low-pressure center and numerous thunderstorms that
produce strong winds and heavy rain (winds are at a lower speed than hurricane-force winds, thus
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gaining its status as tropical storm versus hurricane). Tropical storms strengthen when water
evaporated from the ocean is released as the saturated air rises, resulting in condensation of water
vapor contained in the moist air. They are fueled by a different heat mechanism than other cyclonic
windstorms such as Nor'Easters and polar lows. The characteristic that separates tropical cyclones
from other cyclonic systems is that at any height in the atmosphere, the center of a tropical cyclone
will be warmer than its surroundings; a phenomenon called “warm core” storm systems (NOAA
1999).

A tropical depression forms when a low pressure area is accompanied by thunderstorms that
produce a circular wind flow with maximum sustained winds below 39 mph. Most tropical
depressions have maximum sustained wind speeds between 25 and 35 mph (NOAA 1999).

The National Weather Service (NWS) issues hurricane and tropical storm watches and warnings.
These watches and warnings are issued or will remain in effect after a tropical cyclone becomes
post-tropical, when such a storm poses a significant threat to life and property. The NWS allows the
National Hurricane Center (NHC) to issue advisories during the post-tropical stage. The following
are the definitions of the watches and warnings:

e Hurricane/Typhoon Warning is issued when sustained winds of 74 mph or higher are
expected somewhere within the specified area in association with a tropical, subtropical, or
post-tropical cyclone. Because hurricane preparedness activities become difficult once
winds reach tropical storm force, the warning is issued 36 hours in advance of the
anticipated onset of tropical storm force winds (24 hours in the western north Pacific). The
warning can remain in effect when dangerously high water or combination of dangerously
high water and waves continue, even though winds may be less than hurricane force.

e Hurricane Watch is issued when sustained winds of 74 mph or higher are possible within the
specified area in association with a tropical, subtropical, or post-tropical cyclone. Because
hurricane preparedness activities become difficult once winds reach tropical storm force, the
hurricane watch is issued 48 hours prior to the anticipated onset of tropical storm force
winds.

e Tropical Storm Warning is issued when sustained winds of 39 to 73 mph are expected
somewhere within the specified area within 36 hours (24 hours for the western north Pacific)
in association with a tropical, subtropical, or post-tropical storm.

e Tropical Storm Watch is issued when sustained winds of 39 to 73 mph are possible within
the specified area within 48 hours in association with a tropical, sub-tropical, or post-tropical
storm

e An Advisory is the official information issued by tropical cyclone warning centers describing
all tropical cyclone watches and warnings in effect along with details concerning tropical
cyclone locations, intensity and movement, and precautions that should be taken. Advisories
are also issued to describe: tropical cyclones prior to issuance of watches and warnings; and
subtropical cyclones (NWS 2013).

Location

Fulton County is located approximately 230 miles from Georgia's coastline. While the County may
not likely be affected by hurricane-force events, it can still be affected by tropical systems. The
County can also be impacted by tropical cyclone winds, which have the ability to extend inland for
hundreds of miles and spawn tornadoes. Hurricanes can also trigger inland floods and landslides
(Atlanta-Fulton County HMP 2010).

NOAA'’s Historical Hurricane Tracks tool is a public interactive mapping application that displays
Atlantic Basin and East-Central Pacific Basin tropical cyclone data. This interactive tool catalogs
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tropical cyclones that have occurred from 1842 to 2014 (latest date available from data source).
During this timeframe, 32 tropical cyclones passed over Fulton County within 65 nautical miles.
Between 2010 and 2014, there have been no tropical cyclones tracked within 65 nautical miles of
Fulton County.

Extent

The extent of a hurricane is categorized in accordance with the Saffir-Simpson Hurricane Scale.
The Saffir-Simpson Hurricane Wind Scale is a 1-to-5 rating based on a hurricane’s sustained wind
speed. This scale estimates potential property damage. Hurricanes reaching Category 3 and higher
are considered major hurricanes because of their potential for significant loss of life and damage.
Category 1 and 2 storms are still dangerous and require preventative measures (NOAA 2013b).
Table 5.5-54 presents this scale, which is used to estimate the potential property damage and
flooding expected when a hurricane makes landfall. In 1994 Tropical Storm Alberto was the costliest
storm of the 1994 Atlantic hurricane season. It hit Florida and moved across the Southeast United
States in July, causing a massive flooding disaster while stalling over Georgia and Alabama. Alberto
caused $1 billion in damage (1994 USD) and 30 deaths. $750 million of those damages were just in
Georgia. One year later Hurricane Opal brought sustained tropical storm conditions to the area one
night in early October 1995, uprooting hundreds of trees and causing widespread power outages,
after soaking the area with rain for two days prior. The western metro area caught the worst of the
storm. The peak wind gust in Georgia was a 69 mph gust in Marietta, a 61 mph gust in Columbus,
and a 56 mph gust in the Atlanta-Hartsfield area. The peak rainfall in Georgia was 8.66 inches in
Marietta, 8.08 inches in Peachtree City and 7.17 in in west Atlanta.4

Table 5.5-54 The Saffir-Simpson Scale

Wind Speed
Category (mph) Expected Damage
Very dangerous winds will produce some damage: Homes with well-
constructed frames could have damage to roof, shingles, vinyl siding,
1 74-95 mph and gutters. Large branches of trees will snap and shallowly rooted

trees may be toppled. Extensive damage to power lines and poles
likely will result in power outages that could last a few to several
days.

Extremely dangerous winds will cause extensive damage: Homes
with well-constructed frames could sustain major roof and siding
2 96-110 mph damage. Many shallowly rooted trees will be snapped or uprooted
and block numerous roads. Near-total power loss is expected with
outages that could last from several days to weeks.

Devastating damage will occur: Homes with well-built frames may
incur major damage or removal of roof decking and gable ends.

(ma3'or) 111-129 mph Many trees will be snapped or uprooted, blocking numerous roads.
! Electricity and water will be unavailable for several days to weeks
after the storm passes.
Catastrophic damage will occur: Homes with well-built frames can
sustain severe damage with loss of most of the roof structure and/or
4 some exterior walls. Most trees will be snapped or uprooted and
. 130-156 mph S
(major) power poles downed. Fallen trees and power poles will isolate
residential areas. Power outages will last weeks to possibly months.
Most of the area will be uninhabitable for weeks or months.
5 >157 mph Catastrophic damage will occur: A high percentage of framed homes

1 Source: ncdc.noaa.gov/pub/data/

Fulton County 2016 Multijurisdictional Hazard Mitigation Plan 5-115




Chapter 5: Risk Assessment

Table 5.5-54 The Saffir-Simpson Scale

Wind Speed Expected Damage

(mph)
(major) will be destroyed, with total roof failure and wall collapse. Fallen
trees and power poles will isolate residential areas. Power outages
will last for weeks to possibly months. Most of the area will be
uninhabitable for weeks or months.

Category

Source: NOAA 2013b
Notes: mph = Miles per hour
> = Greater than

Mean Return Period

In evaluating the potential for hazard events of a given magnitude, a mean return period (MRP) is
often used. The MRP provides an estimate of the magnitude of an event that may occur within any
given year based on past recorded events. MRP is the average period of time, in years, between
occurrences of a particular hazard event, equal to the inverse of the annual frequency of
exceedance (Dinicola 2009).

Figure 5.5-15 and Figure 5.5-16 show the estimated maximum 3-second gust wind speeds that can
be anticipated in the study area associated with the 100- and 500-year MRP events. These peak
wind speed projections were generated using Hazards U.S. Multi-Hazard (HAZUS-MH) model runs.
The estimated hurricane track used for the 100-year event is also shown; the hurricane track for the
500-year event is not available in HAZUS-MH 3.0. The maximum 3-second gust wind speeds for
Fulton County range from 59 to 67 mph for the 100-year MRP event (Tropical Storm). The
maximum 3-second gust wind speeds for Fulton County range from 74 to 82 mph for the 500-year
MRP event (Category 1 hurricane). The associated impacts and losses from the 100-year and 500-
year MRP hurricane events are reported in the Vulnerability Assessment.
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Figure 5.5-15 Wind Speeds for the 100-Year Mean Return Period Event
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Previous Occurrences and Losses

Many sources provided historical information regarding previous occurrences and losses associated
with tropical systems events throughout Fulton County. With so many sources reviewed for the
purpose of this HMP, loss and impact information for many events could vary depending on the
source. Therefore, the accuracy of monetary figures discussed is based only on the available
information identified during research for this HMP.

Between 1954 and 2015, the State of Georgia was included in six FEMA declared tropical system-
related disasters (DR) or emergencies (EM) classified as one or a combination of the following
hazards: tropical storm, hurricane, tornadoes, flooding, and heavy rain. Generally, these disasters
cover a wide region of the State; therefore, they may have impacted many counties. Of those
declarations, Fulton County has been included in three declarations (FEMA 2015).

For this 2016 Plan Update, known tropical system hazard events, including FEMA disaster
declarations, which have impacted Fulton County between 2010 and 2015 are identified in Table
5.5-55. For detailed information on damages and impacts to each municipal, refer to the
jurisdictional annexes. Please note that not all events that have occurred in the County are included
due to the extent of documentation and the fact that not all sources may have been identified or
researched. Loss and impact information could vary depending on the source. Therefore, the
accuracy of monetary figures discussed is based only on the available information identified during
research for this HMP Update.
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Chapter 5: Risk Assessment

Probability of Future Occurrences

Historic data indicates the impacts of tropical depressions directly passing through or near Fulton
County would be damages resulting from high wind gusts around 50 to 65 mph, heavy rainfall
causing localized flooding of streams and drainage ways, and possible tornadoes. Fulton County
can expect to experience at least one tropical system event each year. However, the historical
records cannot determine future outcomes; frequency of these events is unpredictable. Tropical
systems are associated with high wind, severe weather, flooding, and tornadoes and variables such
as changes in building codes, future land use regulations may have an effect on the damages
sustained from these events while climate change issues may have the potential to affect the
frequency and intensity of these events. Additionally, it is estimated that Fulton County will continue
to experience direct and indirect impacts of tropical systems annually that may induce secondary
hazards such as flooding, extreme wind, infrastructure deterioration or failure, utility failures, power
outages, water quality and supply concerns, transportation delays, accidents and inconveniences to
the public.

The following table provides the probability of occurrence of tropical system events. Based on
historic occurrences, tropical storms are the most common type of tropical systems in Fulton County.
However, the information used to calculate the probability of occurrences is only based on using
NOAA-NCDC storm events database results.

Table 5.5-56. Probability of Occurrence of Tropical System Events

Number of
Occurrences Rate of Recurrence Probability of % Chance of
Hazard Type Between Occurrence Interval Event Occurring in Occurrence in
1950 and (in years) Any Given Year Any Given Year
2015
Ul e 0 0 0 0 0
Depression
Tropical Storm 22 0.34 3.00 0.33 33.3%
Hurricane 6 0.09 11.00 0.09 9.09%
Total 28 0.43 2.36 0.42 42.42%

Source: NOAA-NCDC 2015
Note: Probability was calculated using the available data provided in the NOAA-NCDC storm events database.

The probability of occurrence, or likelihood of the event, is one parameter used for hazard rankings.
Based on historical records the probability of a tropical system occurring in Fulton County would be
considered “likely” (one whose impact has a chance to occur within the next ten years). However;
input from the Planning Committee found the probability of being impacted by the occurrence of
tropical systems in the County is considered “Possible” (1% to 10% or has a chance of occurring in
the next 100 years). See section 5.6 for additional information provided by the Planning Committee.

Climate Change Impacts

Research has shown that climate change has the potential to cause tropical systems to become
more intense — lasting longer, producing stronger winds, and causing more damage. Warmer ocean
temperatures may be the main reason for this, since hurricanes and tropical storms get their energy
from warm water. Other factors such as rising sea levels, disappearing wetlands, and increased
coastal development also threaten to intensify the damage caused by tropical systems (Nature
2015).
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Since the 1970s, the average temperature in the southeastern United States, including Georgia, has
risen, especially during the winter. The increased temperature has been accompanied by other
changes including the frequency of droughts and severe storms. Temperatures are projected to rise
4.5°F to 9°F by 2080 in the State of Georgia. In Fulton County, the average summer temperature
high is estimated to be 96°F by the 2080s and extreme temperatures are predicted to reach 115°F.

In addition to the increase in temperature, precipitation is predicted to come with less frequency but
with higher intensity, which would increase the likelihood of cycles of floods and droughts. The
percentage of precipitation falling in very heavy events has increased by 27% across the southeast
United States (Atlanta Regional Commission 2014). The State could experience a 5% annual
increase in precipitation over the next century (National Conference of State Legislatures 2008).

5.5.9.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the
identified hazard area. For the tropical systems hazard, all of Fulton County is exposed and
vulnerable. Therefore, all assets in the County (population, structures, critical facilities and lifelines),
as described in Chapter 3 (County Profile), are exposed and potentially vulnerable. The following
text evaluates and estimates the potential impact of tropical systems on Fulton County including:

Overview of vulnerability
e Data and methodology used for the evaluation
e Impacton:
o (1) life, health and safety of residents,
o (2) general building stock,
o () critical facilities
o (4) economy and
o (5) future growth and development
¢ Change of vulnerability as compared to that presented in the 2010 Atlanta-Fulton Hazard
Mitigation Plan
e Effect of climate change on vulnerability
e Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

People and property in virtually the entire United States are exposed to damage, injury, and loss of
life from high winds and air speeds of a tropical system. Everywhere they occur, tropical storms and
hurricanes are responsible for significant structural damage to buildings, forest and wildfires, downed
power lines and trees, and loss of life.

The high winds often result in power outages, disruptions to transportation corridors and equipment,
loss of workplace access, significant property damage, injuries and loss of life, and the need to
shelter and care for individuals impacted by the events. A large amount of damage can be inflicted
by trees, branches, and other objects that fall onto power lines, buildings, roads, vehicles, and, in
some cases, people.

The entire inventory of the County is at risk of being damaged or destroyed due to wind impacts from
tropical systems. Certain areas, infrastructure, and types of buildings are at greater risk than others
due to proximity to flood waters, falling hazards, and their manner of construction. Potential losses
associated with high winds were calculated for Fulton County for the 100-year and 500-year MRP
wind events.
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Data and Methodology

After reviewing historic data, the HAZUS-MH methodology and model were used to analyze the wind
hazard for Fulton County. Data used to assess this hazard include data available in the HAZUS-MH
3.0 wind model, professional knowledge, information provided by the Planning Committee.

A probabilistic model was run for the County for the 100- and 500-year MRPs; in addition,
annualized losses were examined. These results are shown in Figures 5.5.8-1 and 5.5.8-2, earlier in
this section, which show the HAZUS-MH maximum peak gust wind speeds that can be anticipated in
the study area associated with the 100-year event (Tropical Storm wind speeds) and 500-year MRP
event (Category 1 hurricane wind speeds).

HAZUS-MH contains data on historic hurricane events and wind speeds. It also includes surface
roughness and vegetation (tree coverage) maps for the area. Surface roughness and vegetation
data support the modeling of wind force across various types of land surfaces. Hurricane and
inventory data available in HAZUS-MH were used to evaluate potential losses from the 100- and
500-year MRP events (severe wind impacts).

Impacts to life, health, and safety and structures are discussed further below. Updated critical facility
inventories were also used in the evaluation of this hazard.

Impact on Life, Health and Safety

For the purposes of this HMP, the entire population of Fulton County (920,581 people) is exposed to
tropical system events (U.S. Census, 2010). Residents may be displaced or require temporary to
long-term sheltering. In addition, downed trees, damaged buildings and debris carried by high winds
can lead to injury or loss of life. Socially vulnerable populations are most susceptible, based on a
number of factors including their physical and financial ability to react or respond during a hazard
and the location and construction quality of their housing. HAZUS-MH estimates there will be 0
displaced households and 0 people will require temporary shelter due to a 100-year MRP event or
500-year MRP event.

Economically disadvantaged populations are more vulnerable because they are likely to evaluate
their risk and make decisions based on the major economic impact to their family and may not have
funds to evacuate. The population over the age of 65 is also more vulnerable and, physically, they
may have more difficulty evacuating. The elderly are considered most vulnerable because they
require extra time or outside assistance during evacuations and are more likely to seek or need
medical attention which may not be available due to isolation during a storm event. Please refer to
Chapter 3 for the statistics of these populations.

Impact on General Building Stock

After considering the population exposed and vulnerable to the tropical system hazard, the general
building stock was considered.  Potential damage is the modeled loss that could occur to the
exposed inventory, including damage to structural and content value based on the wind-only impacts
associated with a tropical storm/hurricane. The entire study area is considered at risk to the tropical
system hazard. Please refer to Chapter 3 (County Profile) which presents the total exposure value
for general building stock by occupancy class for Fulton County.

Expected building damage was evaluated by HAZUS across the following wind damage categories:
no damage/very minor damage, minor damage, moderate damage, severe damage, and total
destruction. Table 5.5-57 summarizes the definition of the damage categories.
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Table 5.5-57 Description of Damage Categories

Missile
Roof Window Impacts Roof Wall
Cover Door Roof (o] Structure | Structure
Qualitative Damage Description Failure | Failures | Deck Walls Failure Failure
No Damage or Very Minor Damage
little or no visible damage from the
outside.
) ; <2% No No No No No
No broken windows, or failed roof
deck. Minimal loss of roof over, with
no or very limited water penetration.
Minor Damage
. . One
Maximum of one broken window, _
door or garage door. Moderate roof 5206 window,
cover Ioss.t.hat can be cover.ed to and door, or No _ <5 No No
prevent additional water entering the garage impacts
- <15%
building. Marks or dents on walls door
requiring painting or patching for failure
repair.
Moderate Damage
. > one
Major rdoof cgverkdamal\ag, modefrate >15% o] = L3 Typically
window breakage. Minor roo and i 510 10 No No
sheathing failure. Some panels |
. o <50% | larger of impacts
resulting damage to interior of
- 20% & 3
building from water.
> th
Severe Damage Iartgeer
Major window damage or roof of 200 >3 | Typically
sheathing loss. >50% &3 0 and 10to 20 No No
Major roof cover loss. Extensive and £25% | impacts
damage to interior from water. <50%
Destruction voical Typically
. . i
Complete roof failure and/or, failure ypically S50% S25% 520 Yes Yes
of wall frame. Loss of more than >50% .
50% of roof sheathing. Impacts

Source: HAZUS-MH Hurricane Technical Manual

Table 5.5-58 summarizes the building value (structure only) damage estimated for the 100- and 500-
year MRP wind-only events. Damage estimates are reported for the County’s probabilistic HAZUS-

MH model scenarios.
building structure.

The data shown indicates total losses associated with wind damage to
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Table 5.5-58 Estimated Building Value (Structure Only) Damaged by the 100-Year and 500-Year

MRP Hurricane-Related Winds
. Percent of Total Building
*
Estimated Total Damages Replacement Cost Value

Annualized 100-Year 500-Year Annualized 100- 500-
Loss Loss

Total RCV (Structure
Only)

Municipality

Alpharetta (C) $9,220,248,000 $232,427 $6,196,083 $24,676,903 <1% <1% | <1%
Atlanta (C) $58,500,959,000 $1,301,624 | $16,546,161 | $132,076,141 <1% <% | <1%
Chaﬁﬁ‘lz(’(oc‘;hee $280,119,000 $13,165 $210,249 $850,002 <1% <1% | <1%
College Park (C) $1,587,945,000 $34,165 $230,021 $3,421,588 <1% <% | <1%
East Point (C) $4,022,401,000 $113,718 $1,150,012 $12,437,572 <1% <1% | <1%
Fairburn (C) $1,468,831,000 $48,957 $472,369 $5,225,619 <1% <1% | <1%
Fulton County o ® ®
(Unineormorated) $11,308,807,000 $355,141 $4,306,011 $35,422,562 <1% <1% | <1%
Hapeville (C) $783,900,000 $19,062 $113,586 $1,750,029 <1% <1% | <1%
Johns Creek (C) $10,774,974,000 $338,675 $7,734,606 $33,893,343 <1% <1% | <1%
Milton (C) $4,571,655,000 $121,580 $3,603,075 $12,231,373 <1% <1% | <1%
M"“”tg;‘ Park $125,576,000 $4,285 $127,710 $302,780 <1% <1% | <1%
Palmetto (C) $518,738,000 $19,718 $310,904 $1,275,523 <1% <1% | <1%
Roswell (C) $12,946,365,000 $340,604 $9,636,305 $33,984,566 <1% <1% | <1%
Sa”dy(g)p””gs $15,558,844,000 $335,022 $6,982,035 $36,272,193 <1% <1% | <1%
Union City (C) $1,981,070,000 $56,493 $509,002 $6,307,256 1% 1% | <1%
F“'t?T”o;‘f)“”ty $133,650,432,000 $3.334,635 | $58,128,127 | $340,127,448 <1% <% | <1%

Source: HAZUS-MH 3.0
*The Total Damages column represents the sum of damages for all occupancy classes (residential, commercial, industrial, agricultural,
educational, religious and government) based on estimated replacement cost value.

Table 5.5-59 Estimated Residential and Commercial Building Value (Structure Only) Damaged by
the 100-Year and 500-Year MRP Hurricane-Related Winds

Estimated Commercial

Estimated Residential
Damage

[BEET]]
Municipality (StIJoctﬁl rReCO\|/q|y) 100-Year 500-Year 100-Year 500-Year
Alpharetta (C) $9,220,248,000 $5,959,856 $23,831,544 $191,087 $742,855
Atlanta (C) $58,500,959,000 $15,217,994 $124,967,857 $1,021,393 $6,017,947
Cha“ahcghee Hills $280,119,000 $208,025 $845,823 $1,262 $2,997
College Park (C) $1,587,945,000 $230,021 $3,217,137 $0 $149,003
East Point (C) $4,022,401,000 $1,148,121 $12,109,623 $1,611 $257,050
Fairburn (C) $1,468,831,000 $472,238 $5,135,764 $54 $54,293
(J:i',ﬁggr‘;g;‘;;te{,) $11,308,807,000 $4,110,612 $34,655,845 $133,664 $576,432
Hapeville (C) $783,900,000 $113,586 $1,638,462 $0 $100,074
Johns Creek (C) $10,774,974,000 $7,613,825 $33,537,377 $92,754 $306,525
Milton (C) $4,571,655,000 $3,561,196 $12,119,730 $33,849 $98,216
Mountain Park (C) $125,576,000 $126,911 $301,132 $668 $1,470
Palmetto (C) $518,738,000 $301,888 $1,261,900 $5,883 $10,330
Roswell (C) $12,946,365,000 $9,371,305 $33,223,274 $197,411 $634,358
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Estimated Residential Estimated Commercial
DENET [BENET
Municipality (Stljogﬁlrlz%nly) 100-Year 500-Year 100-Year 500-Year
Sandy Springs (C) $15,558,844,000 $6,518,123 $34,425,517 $391,524 $1,687,016
Union City (C) $1,981,070,000 $508,701 $6,183,951 $132 $102,717
Fulton County (Total) $133,650,432,000 $55,462,401 $327,454,936 $2,071,291 $10,741,283

Source: HAZUS-MH 3.0

The total damage to buildings (structure only) for all occupancy types across the County is estimated
to be $58 million for the 100-year MRP wind-only event, and approximately $340 million for the 500-
year MRP wind-only event. The majority of these losses are to the residential building category.

Because of differences in building construction, residential structures are generally more susceptible
to wind damage than commercial and industrial structures. The damage counts include buildings
damaged at all severity levels from minor damage to total destruction. Total dollar damage reflects
the overall impact to buildings at an aggregate level.
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Figure 5.5-17 Density of Losses for Structures (All Occupancies) for the County 100-Year MRP
Hurricane (Wind-Only) Event
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Figure 5.5-18 Density of Losses for Structures (All Occupancies) for the County 500-Year MRP
Hurricane (Wind-Only) Event
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Impact on Critical Facilities

Overall, all critical facilities are exposed to the wind hazard associated with tropical system events.
HAZUS-MH estimates the probability that critical facilities (i.e., medical facilities, fire/EMS, police,
EOC, schools, and user-defined facilities such as shelters and municipal buildings) may sustain
damage as a result of 100-year and 500-year MRP wind-only events. Additionally, HAZUS-MH
estimates the loss of use for each facility in number of days. Due to the sensitive nature of the
critical facility dataset, individual facility estimated loss is not provided.

Table 5.5-60 summarizes the potential damages to the critical facilities in Fulton County as a result
of the 100- and 500-year MRP wind events. There is no loss of service for these critical facilities
associated with these two events.

Table 5.5-60 Estimated Impacts to Critical Facilities for the 100-Year Mean Return Period
Hurricane-Related Winds

100-Year Event

Percent-Probability of Sustaining Damage

Facility Type Loss of Days Moderate Complete
EOC 0 0 0 0 0
Medical 0 0 0 0 0
Police 0 0 0 0 0
Fire 0 0 0 0 0
Schools 0 0 0 0 0

Source: HAZUS-MH 3.0

Table 5.5-61 Estimated Impacts to Critical Facilities for the 500-Year Mean Return Period

Hurricane-Related Winds

500-Year Event
Percent-Probability of Sustaining Damage

Facility Type Loss of Days Moderate Complete
EOC 0 0-2 0 0 0
Medical 0 0-1 0
Police 0 1-2 0 0 0
Fire 0 0-1 0 0 0
Schools 0 0-2 0 0 0

Source: HAZUS-MH 3.0

Impact on Economy

Hurricanes and tropical storms also impact the economy, including: loss of business function (e.g.,
tourism, recreation), damage to inventory, relocation costs, wage loss and rental loss due to the
repair/replacement of buildings. HAZUS-MH estimates the total economic loss associated with each
storm scenario (direct building losses and business interruption losses). Direct building losses are
the estimated costs to repair or replace the damage caused to the building. This is reported in the
“Impact on General Building Stock” subsection discussed earlier. Business interruption losses are
the losses associated with the inability to operate a business because of the wind damage sustained
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during the storm or the temporary living expenses for those displaced from their home because of
the event.

For the 100-year MRP wind event, HAZUS-MH estimates less than $40,000 in business interruption
costs (income loss, relocation costs, rental costs and lost wages) and no inventory losses. For the
500-year MRP wind event, HAZUS-MH estimates approximately $17 million in business interruption
losses for the County, which includes loss of income, relocation costs, rental costs and lost wages,
in addition to approximately $11,000 in inventory losses.

Impacts to transportation lifelines affect both short-term (e.g., evacuation activities) and long-term
(e.g., day-to-day commuting and goods transport) transportation needs. Ultility infrastructure (power
lines, gas lines, electrical systems) could suffer damage and impacts can result in the loss of power,
which can impact business operations and can impact heating or cooling provision to the population.

HAZUS-MH 3.0 also estimates the amount of debris that may be produced a result of the 100- and
500-year MRP wind events. Table 5.5-62 estimates the debris produced. Because the estimated
debris production does not include flooding, this is likely a conservative estimate and may be higher
if multiple impacts occur.

According to the HAZUS-MH Hurricane User Manual: ‘The Eligible Tree Debris columns provide
estimates of the weight and volume of downed trees that would likely be collected and disposed at
public expense. As discussed in Chapter 12 of the HAZUS-MH Hurricane Model Technical Manual,
the eligible tree debris estimates produced by the Hurricane Model tend to underestimate reported
volumes of debris brought to landfills for a number of events that have occurred over the past
several years. This indicates that that there may be other sources of vegetative and non-vegetative
debris that are not currently being modeled in HAZUS. For landfill estimation purposes, it is
recommended that the HAZUS debris volume estimate be treated as an approximate lower bound.
Based on actual reported debris volumes, it is recommended that the HAZUS results be multiplied
by three to obtain an approximate upper bound estimate. It is also important to note that the
Hurricane Model assumes a bulking factor of 10 cubic yards per ton of tree debris. If the debris is
chipped prior to transport or disposal, a bulking factor of 4 is recommended. Thus, for chipped
debris, the eligible tree debris volume should be multiplied by 0.4’

Table 5.5-62. Debris Production for 100- and 500-Year Mean Return Period Hurricane-Related

Winds

Eligible Tree
Brick and Wood Concrete and Steel Tree Volume
(tons) (tons) (tons) (cubic yards)

Municipality
Alpharetta (C) 74 1,060 0 0 1,478 4,819 8,728 28,802
Atlanta (C) 516 11,737 0 0 4,107 | 22,420 | 27,836 | 140,245
Chattahoochee Hills (C) 0 10 0 0 1,422 4,892 747 2,371
College Park (C) 0 326 0 0 186 1,594 1,003 7,275
East Point (C) 0 820 0 0 327 | 3,042 | 2,671 | 20,177
Fairburn (C) 0 246 0 0 581 3,963 | 1,522 | 10,810
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Table 5.5-62. Debris Production for 100- and 500-Year Mean Return Period Hurricane-Related

Winds
Eligible Tree
Brick and Wood Concrete and Steel Tree Volume
(tons) (tons) (tons) (cubic yards)
100 500 100 500 100 500

Municipality
Fulton County (Unincorporated) 36 1,574 0 0 3,442 | 17,331 | 10,506 | 58,179
Hapeville (C) 0 140 0 0 36 351 399 2,579
Johns Creek (C) 71 1,033 0 0 1,664 4,824 | 10,820 | 31,116
Milton (C) 29 419 0 0 1,140 | 3,755 | 3,281 | 10,794
Mountain Park (C) 0 2 0 0 18 46 172 350
Palmetto (C) 3 31 0 0 396 1,327 900 2,586
Roswell (C) 120 1,361 0 0 2,099 | 5,687 | 14,497 | 38,579
Sandy Springs (C) 151 2,343 0 0 1,260 | 5,301 | 8,439 | 34,428
Union City (C) 1 429 0 0 490 4,022 | 1,693 | 13,533
Fulton County (Total) 1,001 21,531 0 0 18,646 | 83,374 | 93,212 | 401,824

Source: HAZUS-MH 3.0

Effect of Climate Change on Vulnerability

Climate is defined not simply as average temperature and precipitation but also by the type,
frequency and intensity of weather events. Both globally and at the local scale, climate change has
the potential to alter the prevalence and severity of events like hurricanes. While predicting changes
to the prevalence or intensity of hurricanes and the events affects under a changing climate is
difficult, understanding vulnerabilities to potential changes is a critical part of estimating future
climate change impacts on human health, society and the environment (U.S. Environmental
Protection Agency [EPA], 2006).

Change of Vulnerability

Fulton County continues to be vulnerable to the tropical systems hazard. However, there are
differences between the potential loss estimates between this plan update to the results in the 2010
HMP. The 2010 HMP provided an overall exposure to the hazard for the entire County. For the
2016 update, probabilistic scenarios were evaluated to determine potential losses for each
community using HAZUS-MH 3.0.

Overall, this vulnerability assessment uses updated population, building inventory, and critical facility
data, which provides a more accurate estimated exposure and potential losses for Fulton County.

Future Growth and Development

As discussed and illustrated in Chapter 3 and the annexes, areas targeted for future growth and
development have been identified across the County. Any areas of growth could be potentially
impacted by the tropical system hazard because the entire Planning Area is exposed and vulnerable
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to the impacts associated with these events. The development of new buildings in these areas must
meet or exceed the standards in Section R301.2.1.1 of the International Building Code (IBC) which
will assist with mitigating future potential damages and losses. Areas targeted for potential future
growth and development in the next five (5) years have been identified across the County at the
jurisdiction level. Refer to the jurisdictional annexes in this HMP.

Additional Data and Next Steps

Over time, the County will obtain additional data to support the analysis of this hazard. Data that will
support the analysis would include additional detail on past hazard events and impacts and specific
building information such as details on protective features (for example, hurricane straps).

5.5.10 Wildfire / Urban Interface Fires

The following section provides the hazard profile (hazard description, location, extent, previous
occurrences and losses, probability of future occurrences, and impact of climate change) and
vulnerability assessment for the wildfire hazard in Fulton County.

Specific 2016 Plan Update Changes for Wildfire / Urban Interface Fires

» The hazard profile has been enhanced to include a detailed hazard description, location, extent,

previous occurrences, probability of future occurrence, and potential change in climate and its

impacts on the tornado hazard is discussed.

New and updated figures from federal and state agencies are incorporated.

Previous occurrences were updated with events that occurred between 2010 and 2015.

A vulnerability assessment was conducted for the tornado hazard and itis included in this

section.

» For the 2010 HMP, an exposure analysis was conducted using only the wildfire interface zones,
whereas this plan used both the interface and intermix zones.

Y V V

5.5.10.1 Profile
Hazard Description

According to the State of Georgia Hazard Mitigation Plan, a wildfire is an uncontained fire that
spreads through the environment (State of Georgia HMP 2014). It is a term applied to any
unwanted, unplanned, damaging fire burning in forest, shrub, or grass (U.S. Forest Service 2015).
There are four different types of wildfires: crown fire, surface fire, ground fire, and spotting. A crown
fire is when flames are burning in the tops or canopies of trees. They spread rapidly by wind and
move quickly by jumping along the tops of trees. Surface fires are the most common type of wildfire
and are typically small flames burning along the forest floor or through grass. Ground fires burn in
natural litter, duff, roots or sometimes highly organic soils. Once started, they are difficult to detect
and control because they can rekindle easily. Crown fires, wind and the local topography can
produce spotting. When this occurs, large burning embers called firebrands are blown ahead of the
main fire. Once spotting begins, it is difficult to control (Firewise 2014).

FEMA indicates that there are four categories of wildfires that are experienced throughout the U.S.
These categories are defined as follows:

¢ Wildland fires — fueled almost exclusively by natural vegetation. They typically occur in
national forests and parks, where Federal agencies are responsible for fire management and
suppression.
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¢ Interface or intermix fires — urban/wildland fires in which vegetation and the built-environment
provide fuel

o Firestorms — events of such extreme intensity that effective suppression is virtually
impossible. Firestorms occur during extreme weather and generally burn until conditions
change or the available fuel is exhausted.

o Prescribed fires and prescribed natural burns — fires that are intentionally set or selected
natural fires that are allowed to burn for beneficial purposes (FEMA 1997).

Wildfire Behavior

The “wildfire behavior triangle” illustrates how three primary factors influence wildfire behavior: fuel,
topography, and weather. Each point of the triangle represents one of the three factors; the sides
represent the interplay between the factors. For example, drier and warmer weather combined with
dense fuel loads and steeper slopes will cause more hazardous fires than light fuels on flat ground.

A fire needs all of the following three elements in the right combination to start and grow: a heat
source, fuel and oxygen. The growth of the fire primarily depends on the characteristics of available
fuel, weather conditions, and terrain. The characteristics are described below:

e Fuel - The dryer and lighter the fuels the more easily they will ignite. A continuous layer of
fuels on the forest floor can aid in the spread of a fire.

o Weather - Wind can push a fire along, fires also create their own wind currents. Low relative
humidity can dry out fuels causing them to ignite more easily. Precipitation can put out a fire
and conversely a lack of precipitation can make fire more likely by drying out the fuels.

e Topography - A fire moves more rapidly up hills. A fire is more likely on southern and
western aspects which are dryer (U.S. Forest Service 2015).

Location

All of Georgia is prone to wildfires due to the presence of fuels associated with them. Fulton County
has abundant fuel sources in various locations across the county. More specifically, there are
several municipalities at particular risk for wildfire/urban interface fires:

e Union City — approximately 3,000 homes are at risk for exposure to fire from urban interface.
Fairburn — approximately 3,000 homes are at risk for exposure to fire from urban interface.

e Chattahoochee Hills — this is a heavily forested, rural community which is also surrounded by
forests managed by the State Forestry Division. There is also a high risk of wildland fire in
this and the land that surrounds it.

e Palmetto — there are a few hundred homes that are at risk of exposure to fire from urban
interface.

e Sandy Springs and Roswell — these communities are bordered by large national parks that
are heavily wooded.

e Johns Creek — this community contains some areas
belonging to the Chattahoochee National Park, creating
some risk for structures in the area.

e Unincorporated South Fulton County — this area contains
heavily wooded areas that adjoin residential and business
communities (Atlanta-Fulton County HMP 2010).

Wildfire/Urban Interface (WUI)

Fulton County 2016 Multijurisdictional Hazard Mitigation Plan 5-133



Chapter 5: Risk Assessment

Wildland/Urban Interface (WUI) is the area where houses and wildland vegetation coincide.
Interface neighborhoods are found all across the United States, and include many of the sprawling
areas that grew during the 1990s. Housing developments alter the structure and function of forests
and other wildland areas. The outcomes of the fire in the WUI are negative for residents; some may
only experience smoke or evacuation, while others may lose their homes to a wildfire. All states
have at least a small amount of land classified as WUI.

A detailed WUI (interface and intermix) is provided through the SILVIS Lab, Department of Forest
Ecology and Management, University of Wisconsin-Madison which also defines the wildfire hazard
area. The California Fire Alliance has determined that areas within 1.5 miles of wildland vegetation
are the approximate distance that firebrands can be carried from a wildland fire to the roof of a
house. Therefore, even structures not located within the forest are at risk to wildfire. This buffer
distance, along with housing density and vegetation type were used to define the WUI illustrated in
Figure 5.5-19 and Figure 5.5-20 below (Radeloff, et al, 2005).

Figure 5.5-19 SILVIS Wildland Urban Interface across the United States

2010 Wildland Urban Interface

Copyright 2012

Susan |. Stewart

USDA Forest Service
Northern Research Station
sistewart@fs.fed.us

Volker C. Radeloff
University of Wisconsin-Madison
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Source: SILVIS Lab 2015
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Extent

Fulton County has multiple fuel sources and is prone to drought and thunderstorms which increase
the potential severity of wildfires significantly. The county has abundant fuel sources in various
locations of the county. Weather conditions, given the high frequency of severe storms with
lightning and periodic severe drought conditions, can exacerbate wildfires (Atlanta-Fulton County
HMP 2010).

Another factor that has direct impact on wildfire formation and increase the risk for wildfires in Fulton
County is topography. Topography can have a powerful influence on wildfire behavior. Slope,
gulches, and hollows can greatly increase the rate of spread and hamper access. These slopes lend
themselves to rapid spreading fires due to their angle. The greater the slope, the faster the flames
move and the longer the flames. Wildfires can reach into overhanging canopies, allowing spread not
only through the lower areas of the forest, but the ability to jump to other trees (Atlanta-Fulton
County HMP 2010).

The degree of exposure of properties at the wildland-urban interface also affects the extent of
wildfires in Fulton County, especially at the edge of developed areas of cities and town. High risk
properties located within these interface areas have the greatest potential for property damages and
threats to life (Atlanta-Fulton County HMP 2010). In September 2011 fire crews battled a 45 to 50
acre brush fire near Old Jonesboro Road near Mt. Zion Road. Old Jonesboro Road was closed due
to lack of visibility from the smoke. Two other brush fire incidents in 2011 also caused power
outages and road closures due to poor visibility.

Finally, firefighting resources can affect the severity of wildfires. Rural fire departments are almost
exclusively made up of volunteers and usually have limited resources that are stretched during
periods when numerous fires occur. These limited firefighting resources can compound the risk and
extent of wildfire damages (Atlanta-Fulton County HMP 2010).

Previous Occurrences and Losses

Wildfires have become a common annual occurrence in wooded areas during Georgia’s dry season.
Exposure to wildfire varies greatly across Fulton County. While exposure is relatively low along in
the county’s urbanized areas, it is quite high in the communities bordered by national parks and
other heavily wooded areas.

Many sources provided wildfire information regarding previous occurrences and losses associated
with wildfire throughout Fulton County. With many sources reviewed for the purpose of this HMP
Update, loss and impact information for many events could vary depending on the source.
Therefore, the accuracy of monetary figures discussed is based only on the available information
identified during research for this HMP.

Between 1954 and 2015, the State of Georgia was included in nine FEMA fire management
assistance (FMA) declarations. Generally, these disasters cover a wide range of the State;
therefore, the disaster may have impacted many counties. Fulton County was not included in any
FMA declarations. For this 2016 HMP, wildfire events were summarized from 2010 to 2015 and are
identified in Table 5.5-63. Please note that not all events that have occurred in the County are
included due to the extent of documentation and the fact that not all sources may have been
identified or researched. Loss and impact information could vary depending on the source.
Therefore, the accuracy of monetary figures discussed is based only on the available information
identified during research for this HMP.

Fulton County 2016 Multijurisdictional Hazard Mitigation Plan 5-136



Chapter 5: Risk Assessment

Table 5.5-63 Wildfire Events in Fulton County, 2010-2015

FEMA
Dates of Event Dilc'ﬁ:gm?n County L / Impact
Event Type u(if € Designated? 0SSES pacts
applicable)
Firefighters battled a brush fire next to
February . Banneker High School in South Fulton County.
22,2011 B Fie A B There were no reports of injuries from this
event.
A brush fire was reported in the area of
Johnson Ferry Road and Riverside Drive which
May 3 caused power outages in the area as well.
' Brush Fire N/A N/A Johnson Ferry Road was closed at Riverside in
2011 L ;
both directions. The fire was caused by a
blown transformer and downed power lines
across the roadway.
Fire crews battled a 45 to 50 acre brush fire
September _ near Old Jonesboro Road near Mt. Zion Road.
Brush Fire N/A N/A Old Jonesboro Road was closed due to lack of
19, 2011 o
visibility from the smoke. No injuries or
damages were reported for this event.

Sources: NOAA-NCDC 2015; FEMA 2015; State of Georgia HMP 2014; WSBTV 2011; Sandy Springs Patch 2011; CBS46 2011; WUSA 9 2014;
Sandy Spring VFD 2014

FEMA Federal Emergency Management Agency
NOAA National Oceanic and Atmospheric Administration
NCDC National Climatic Data Center

Probability of Future Occurrences

Estimating the approximate number of wildfires to occur in Fulton County is difficult in a probabilistic
manner as a number of variable factors impact the potential for a fire to occur and because some
conditions (for example, ongoing land use development patterns, location, fuel sources, and
construction sites) exert increasing pressure on the WUI zone. Based on available data, it is
expected that wildfires will continue to present a risk to Fulton County. Given the numerous factors
that can impact urban fire and wildfire potential, the likelihood of a fire event starting and sustaining
itself should be gauged by professional fire managers on a daily basis.

Section 5.4 provides a list of the identified hazards of concern for Fulton County. The probability of
occurrence, or likelihood of the event, is one parameter used for ranking hazards. Based on
historical records and input from the Planning Committee, the probability of occurrence for wildfire in
the County is considered ‘possible’ (or one whose chance for impact is 1% to 10%). See section 5.6
for additional information provided by the Planning Committee.

Climate Change Impacts

Fire is determined by climate variability, local topography, and human intervention. Climate change
has the potential to affect multiple elements of the wildfire system: fire behavior, ignitions, fire
management, and vegetation fuels. Hot dry spells create the highest fire risk. With the increasing
temperatures occurring in the State of Georgia, wildfire danger may intensify by warming and drying
out vegetation. When climate alters fuel loads and fuel moisture, forest susceptibility to wildfires
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changes. Climate change also may increase winds that spread fires. Faster fires are harder to
contain, and thus are more likely to expand into residential neighborhoods.

Additionally, climate change is considered a potential source of influence for wildfires. Climate
change may lead to a decrease in precipitation events during the summer which may increase the
amount of areas susceptible to burning. Warming temperatures may also increase the insect
population which may infest trees, killing them, and increase the fuel load.

5.5.10.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the
identified hazard area. For the wildfire hazard, the portions of Fulton County in the Wildland/Urban
Interface zones (Interface and Intermix) have been identified as the hazard area. Therefore, all
assets in the county (population, structures, critical facilities and lifelines), as described in the County
Profile (Chapter 3), located in the hazard area are exposed and potentially vulnerable to wildfire.
The following text evaluates and estimates the potential impact of the wildfire hazard on the County
including:

Overview of vulnerability

e Data and methodology used for the evaluation

e Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical
facilities, (4) economy, and (5) future growth and development

o Effect of climate change on vulnerability

e Change of vulnerability as compared to that presented in the 2010 Atlanta-Fulton County
HMP

o Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

Wildfire hazards can impact significant areas of land, as evidenced by wildfires throughout the State
and United States over the past several years. Fire in urban areas has the potential for great
damage to infrastructure, loss of life, and strain on lifelines and emergency responders because of
the high density of population and structures that can be impacted in these areas. Wildfire, however
can spread quickly, become a huge fire complex consisting of thousands of acres, and present
greater challenges for allocating resources, defending isolated structures, and coordinating multi-
jurisdictional response. If a wildfire occurs at a WUI, it can also cause an urban fire and in this case
has the potential for great damage to infrastructure, loss of life, and strain on lifelines and
emergency responders because of the high density of population and structures that can be
impacted in these areas.

Potential losses experienced from recent wildfire occurrences include human life, structures and
other improvements, and natural resources. Given the immediate response times to reported
wildfires, the likelihood of injuries and casualties is minimal. Smoke and air pollution from wildfires
can be a health hazard, especially for sensitive populations including children, the elderly, and those
with respiratory and cardiovascular diseases. Wildfire may also threaten the health and safety of
those fighting the fires. First responders are exposed to the dangers from the initial incident and
after-effects from smoke inhalation and heat stroke. In addition, wildfire can lead to ancillary impacts
such as landslides in steep ravine areas and flooding caused by the impacts of silt in local
watersheds.
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Data and Methodology

The WUI (interface and intermix) obtained through the SILVIS Lab, Department of Forest Ecology
and Management, University of Wisconsin — Madison was referenced to define the wildfire hazard
areas. The University of Wisconsin-Madison wildland fire hazard areas are based on the 2010
Census and 2006 National Land Cover Dataset and the Protected Areas Database. For the
purposes of this risk assessment, the high-, medium-, and low-density interface areas were
combined and used as the “interface” hazard area, and the high-, medium-, and low-density intermix
areas were combined and used as the “intermix” hazard areas. Figure 5.5-18 and Figure 5.5-19
shown above display the 2010 Wildfire Urban Interface for the U.S. and Fulton County, respectively,
by 2010 U.S. Census block.

The asset data (population, building stock, and critical facilities) presented in the County Profile
(Chapter 3) was used to support an evaluation of assets exposed and potential impacts and losses
associated with this hazard. To determine what assets are exposed to wildfire, available and
appropriate Geographic Information System (GIS) data were overlaid upon the hazard area.
Limitations of this analysis are recognized, and as such, the analysis is used only to provide a
general estimate.

Impact on Life, Health and Safety

As demonstrated by historic wildfire events in the State of Georgia and other parts of the country,
potential losses include human health and life of residents and responders, structures, infrastructure
and natural resources. In addition, wildfire events can have major economic impacts on a
community from the initial loss of structures and the subsequent loss of revenue from destroyed
business and decrease in tourism. The most vulnerable populations include emergency responders
and those within a short distance of the interface between the built environment and the wildland
environment.

As a way to estimate the county’s population exposed to the wildfire hazard, the WUl was overlaid
upon the 2010 Census population data (U.S. Census 2010). Census blocks with centers within the
hazard area were used to calculate the estimated population exposed to the wildfire hazard. Table
5.5-64 summarizes these results by municipality.

Based on the analysis, 87,701 individuals, or 9.5% of the County’s population, are exposed to the
intermix; while 20,441, or 2.2% of the County’s population, is exposed to the interface. A total of
108,142 (11.7% of the total population) individuals in Fulton County are located in the wildfire
intermix/interface areas. Overall, the Cities of Chattahoochee Hills, Milton, and Palmetto have the
greatest number of individuals located in the wildfire hazard areas.

Table 5.5-64 Estimated Vulnerable Population

Municipality Population Intermix Interface Exposed
Alpharetta (C) 57,551 1,220 0 1,220 2.1%
Atlanta (C) 391,711 23,166 0 23,166 5.9%
Chattahoochee Hills (C) 2,378 1,524 457 1,981 83.3%
College Park (C) 12,670 1,074 0 1,074 8.5%
East Point (C) 33,712 2,013 0 2,013 6.0%
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US. Census Estimated Population Exposed
2010 P P % of Total

Municipality Population Intermix Interface Exposed
Fairburn (C) 12,950 1,302 184 1,486 11.5%
Fulton County (Unincorporated) 87,478 26,314 14,496 40,810 46.7%
Hapeville (C) 6,373 61 0 61 1.0%
Johns Creek (C) 76,728 1,571 0 1,571 2.0%
Milton (C) 32,661 7,043 0 7,043 21.6%
Mountain Park (C) 526 2 0 2 <1%
Palmetto (C) 4,188 1,780 2,166 3,946 94.2%
Roswell (C) 88,346 8,835 0 8,835 10.0%
Sandy Springs (C) 93,853 9,063 0 9,063 9.7%
Union City (C) 19,456 2,733 3,138 5,871 30.2%
Fulton County (Total) 920,581 87,701 20,441 108,142 11.7%

Sources: U.S. Census 2010, Radeloff et al. 2005

Impact on General Building Stock

The most vulnerable structures to wildfire events are those located within the WUI areas. Buildings
constructed of wood or vinyl siding are generally more likely to be impacted by the fire hazard than
buildings constructed of brick or concrete. To estimate the buildings exposed to the wildfire hazard,
the hazard areas were overlaid upon the building inventory in the County (Census block and building
footprint layer). The replacement cost value of the Census blocks with their center in the hazard
area were totaled. Table 5.5-65 summarizes the estimated building stock inventory exposed by
municipality. Table 5.5-66 summarizes the number of buildings located in the WUI by municipality.
The limitations of this analysis are recognized, and as such the analysis is only used to provide a
general estimate.

Table 5.5-65 Building Stock Replacement Value Located in WUI Hazard Area

Building RV Exposed % of

Total RV (Structure Total

Municipality and Contents) Intermix Interface Exposed
Alpharetta (C) $15,242,479,000 $459,040,000 $0 $459,040,000 3.0%
Atlanta (C) $98,670,268,000 $4,520,649,000 $0 $4,520,649,000 | 4.6%
Chattahoochee Hills (C) $433,133,000 $284,988,000 $68,405,000 $353,393,000 81.6%
College Park (C) $2,684,193,000 $149,003,000 $0 $149,003,000 5.6%
East Point (C) $6,660,776,000 $443,766,000 $0 $443,766,000 6.7%
Fairburn (C) $2,383,179,000 $190,901,000 $22,983,000 $213,884,000 9.0%

Fulton County

0
(Unincorporated) $18,581,416,000 $5,070,248,000 | $2,500,482,000| $7,570,730,000 | 40.7%

Hapeville (C) $1,328,675,000 $4,605,000 $0 $4,605,000 <1%
Johns Creek (C) $16,852,355,000 $325,481,000 $0 $325,481,000 1.9%
Milton (C) $7,092,133,000 $1,716,570,000 $0 $1,716,570,000 | 24.2%
Mountain Park (C) $192,688,000 $1,827,000 $0 $1,827,000 <1%
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Building RV Exposed % of

Total RV (Structure Total

Municipality and Contents) Intermix Interface Exposed
Palmetto (C) $832,439,000 $318,628,000 | $454,080,000 | $772,708,000 92.8%
Roswell (C) $20,997,523,000 $2,122,981,000 $0 $2,122,981,000 | 10.1%
Sandy Springs (C) $26,257,287,000 $2,673,911,000 $0 $2,673,911,000 | 10.2%
Union City (C) $3,150,518,000 $520,834,000 | $433,666,000 | $954,500,000 30.3%
Fulton County (Total) $221,359,062,000 |$18,803,432,000 | $3,479,616,000 | $22,283,048,000 | 10.1%

Sources:  Fulton County, Radeloff et al. 2005

RV Replacement value

Table 5.5-66. Number of Buildings Located within the WUI in Fulton County

Number of Buildings Exposed

Total Number % of Total

Municipality of Structure Intermix Interface Exposed
Alpharetta (C) 16,680 395 0 395 2.4%
Atlanta (C) 140,031 11,596 0 11,596 8.3%
Chattahoochee Hills (C) 2,361 1,593 239 1,832 77.6%
College Park (C) 3,859 456 0 456 11.8%
East Point (C) 15,119 502 5 507 3.4%
Fairburn (C) 5,491 948 133 1,081 19.7%
Fulton County (Unincorporated) 37,826 13,650 5,609 19,259 50.9%
Hapeville (C) 3,304 28 0 28 <1%
Johns Creek (C) 23,197 672 0 672 2.9%
Milton (C) 10,745 3,469 0 3,469 32.3%
Mountain Park (C) 325 10 0 10 3.1%
Palmetto (C) 2,119 996 959 1,955 92.3%
Roswell (C) 28,558 3,238 0 3,238 11.3%
Sandy Springs (C) 21,783 3,358 0 3,358 15.4%
Union City (C) 5,932 881 1,328 2,209 37.2%
Fulton County (Total) 317,330 41,792 8,273 50,065 15.8%

Sources:  Fulton County, Radeloff et al. 2005

Impact on Critical Facilities

It is recognized that a number of critical facilities are located in the wildfire hazard area, and are also
vulnerable to the threat of wildfire. Many of these facilities are the locations for vulnerable
populations (i.e., schools, senior facilities) and responding agencies to wildfire events (i.e., fire,
police). Table 5.5-67 summarizes the critical facilities located within the wildfire hazard area by
jurisdiction.
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Chapter 5: Risk Assessment

Impact on Economy

Wildfire events can have major economic impacts on a community from the initial loss of structures
and the subsequent loss of revenue from destroyed business and decrease in tourism. Wildfires can
cost thousands of taxpayer dollars to suppress and control and involve hundreds of operating hours
on fire apparatus and thousands of volunteer man hours from the volunteer firefighters. There are
also many direct and indirect costs to local businesses that excuse volunteers from working to fight
these fires.

Future Growth and Development

Areas targeted for potential future growth and development in the next five years have been
identified across Fulton County at the municipal level. Refer to the jurisdictional annexes in Chapter
3 and the annexes. It is anticipated that any new development and new residents in the WUI areas
will be exposed to the wildfire hazard.

Effect of Climate Change on Vulnerability

According to the U.S. Fire Service (USFS), climate change will likely alter the atmospheric patterns
that affect fire weather. Changes in fire patterns will, in turn, impact carbon cycling, forest structure,
and species composition. Climate change associated with elevated greenhouse gas concentrations
may create an atmospheric and fuel environment that is more conductive to large, severe fires
(USFS, 2011). Under a changing climate, wildfires are expected to increase by 50% across the U.S.
(USFS, 2013).

Fire interacts with climate and vegetation (fuel) in predictable ways. Understanding the
climate/fire/vegetation interactions is essential for addressing issues associated with climate change
that include:

Effects on regional circulation and other atmospheric patterns that affect fire weather

o Effects of changing fire regimes on the carbon cycle, forest structure, and species
composition, and

o Complications from land use change, invasive species and an increasing wildland-urban
interface (USFS, 2011).

It is projected that higher summer temperatures will likely increase the high fire risk by 10 to 30-
percent. Fire occurrence and/or area burned could increase across the U.S. due to the increase of
lightning activity, the frequency of surface pressure and associated circulation patterns conductive to
surface drying, and fire-weather conditions, in general, which is conductive to severe wildfires.
Warmer temperatures will also increase the effects of drought and increase the number of days each
year with flammable fuels and extending fire seasons and areas burned (USFS, 2011).

Future changes in fire frequency and severity are difficult to predict. Global and regional climate
changes associated with elevated greenhouse gas concentrations could alter large weather
patterns, thereby affecting fire-weather conducive to extreme fire behavior (USFS, 2011).

Change of Vulnerability

For the 2010 HMP, an exposure analysis was conducted using only the wildfire interface zones,
whereas this plan updated used both the interface and intermix zones. Overall the County has more
assets located in the intermix zones than the interface zones. The updated vulnerability assessment
provides a more current exposure analysis for the County.
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Additional Data and Next Steps

As the building inventory is updated additional building attributes regarding the construction of
structures, such as roofing material, fire detection equipment, structure age, etc. may be
incorporated as available. As stated earlier, buildings constructed of wood or vinyl siding are
generally more likely to be impacted by the fire hazard than buildings constructed of brick or
concrete. The proximity of these building types to the fuel hazard areas should be identified for
further evaluation. Development and availability of such data would permit a more detailed estimate
of potential vulnerabilities, including loss of life and potential structural damages.

5.5.11 Severe Winter Weather

The following section provides the hazard profile (hazard description, location, extent, previous
occurrences and losses, probability of future occurrences, and impact of climate change) and
vulnerability assessment for the severe winter weather hazard in Fulton County.

Specific 2016 Plan Update Changes for Severe Winter Weather

» The hazard profile has been significantly enhanced to include a detailed hazard description,
location, extent, previous occurrences, probability of future occurrence, and potential change in
climate and its impacts on the severe winter storms hazard is discussed.

New and updated figures from federal and state agencies are incorporated.

Previous occurrences were updated with events that occurred between 2010 and 2015.

A vulnerability assessment was conducted for the severe winter weather hazard and itis included
in this section.

YV V V

5.5.11.1 Profile

Hazard Description

A winter storm is a weather event in which the main types of precipitation are snow, sleet or freezing
rain. They can be a combination of heavy snow, blowing snow, and/or dangerous wind chills. There
are three basic components needed to make a winter storm. Below freezing temperatures (cold air)
in the clouds and near the ground are necessary to make snow and ice. Lift, something to raise the
moist air to form clouds and cause precipitation, is needed. Examples of this is warm air colliding
with cold air and being forced to rise over the cold dome or air flowing up a mountainside. The last
thing needed to make a winter storm is moisture to form clouds and precipitation. Air blowing across
a body of water, such as a large lake or the ocean (National Severe Storms Laboratory 2014).

Some winter storms are large enough to immobilize an entire region while others may only affect a
single community. Winter storms are typically accompanied by low temperatures, high winds,
freezing rain or sleet, and heavy snowfall. The aftermath of a winter storm can have an impact on a
community or region for days, weeks, or even months; potentially causing cold temperatures,
flooding, storm surge, closed and/or blocked roadways, downed utility lines, and power outages. In
Fulton County, winter storms include snow storms, ice storms, and cold temperatures.

Heavy Snow

According to the National Snow and Ice Data Center (NSIDC), snow is precipitation in the form of ice
crystals. It originates in clouds when temperatures are below the freezing point (32°F), when water
vapor in the atmosphere condenses directly into ice without going through the liquid stage. Once an
ice crystal has formed, it absorbs and freezes additional water vapor from the surrounding air,
growing into a snow crystals or snow pallet, which then falls to the earth. Snow falls in different
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forms: snowflakes, snow pellets, or sleet. Snowflakes are clusters of ice crystals that form from a
cloud. Snow pellets are opaque ice particles in the atmosphere. They form as ice crystals fall
through super-cooled cloud droplets, which are below freezing but remain a liquid. The cloud
droplets then freeze to the crystals. Sleet is made up of drops of rain that freeze into ice as they fall
through colder air layers. They are usually smaller than 0.30 inches in diameter (NSIDC 2013).
According to the Southeast Regional Climate Center (SERCC), the average snowfall (in inches) for
Fulton County is 2.2 inches, with the month of January having the highest average of one inch
(SERCC 2015).

Blizzards

A Dblizzard is a winter snowstorm with sustained or frequent wind gusts of 35 mph or more,
accompanied by falling or blowing snow reducing visibility to or below 0.25 mile. These conditions
must be the predominant over a 3-hour period. Extremely cold temperatures are often associated
with blizzard conditions, but are not a formal part of the definition. The hazard, created by the
combination of snow, wind, and low visibility, significantly increases when temperatures are below
20°F. A severe blizzard is categorized as having temperatures near or below 10°F, winds exceeding
45 mph, and visibility reduced by snow to near zero. Storm systems powerful enough to cause
blizzards usually form when the jet stream dips far to the south, allowing cold air from the north to
clash with warm, moister air from the south. Blizzard conditions often develop on the northwest side
of an intense storm system. The difference between the lower pressure in the storm and the higher
pressure to the west creates a tight pressure gradient, resulting in strong winds and extreme
conditions caused by the blowing snow (The Weather Channel 2012).

Ice Storms and Freezing Rain

Freezing rain is a common occurrence each winter in the southeast United States. An ice storm
describes those events when damaging accumulations of ice are expected during freezing rain
situations. Significant ice accumulations are typically accumulations of 0.25-inches or greater (NWS
2013). Heavy accumulations of ice can bring down trees, power lines and utility poles, and
communication towers. Ice can disrupt communications and power for days. Even small
accumulations of ice can be extremely dangerous to motorists and pedestrians (NWS 2008).

Extreme Cold Temperatures

Extreme cold events are when temperatures drop well below normal in an area. In regions relatively
unaccustomed to winter weather, near freezing temperatures are considered “extreme cold.”
Extreme cold temperatures are characterized by the ambient air temperature dropping to
approximately 0 degrees Fahrenheit (°F) or below (National Weather Service [NWS] 2013).
Extensive exposure to extreme cold temperatures can cause frostbite or hypothermia and can
become life-threatening. Infants and the elderly are most susceptible to the effects of extreme
changes in temperatures. Extreme cold also can cause emergencies in susceptible populations,
such as those without shelter, those who are stranded, or those who live in a home that is poorly
insulated or without heat (such as mobile homes). Infants and the elderly are particularly at risk, but
anyone can be affected (Centers of Disease Control and Prevention [CDC] 2009). Average winter
temperatures for the State of Georgia range from 46.1°F to 55.5°F (SERCC 2015).

There are several health hazards related to extreme cold temperatures and include wind chill,
frostbite, and hypothermia.
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e Wind chill is not the actual temperature but rather how wind and cold feel on exposed
skin. As the wind increases, heat is carried away from the body at an accelerated rate,
driving down the body temperature.

e Frosthite is damage to body tissue caused by extreme cold. A wind chill of -20°F will
cause frostbite in just 30 minutes. Frostbite can cause a loss of feeling and a white or
pale appearance in extremities.

e Hypothermia is a condition brought on when the body temperature drops to less than
95°F and it can be deadly. Warning signs of hypothermia include uncontrollable
shivering, memory loss, disorientation, incoherence, slurred speech, drowsiness and
apparent exhaustion.

Location

Impacts of winter storms in the State of Georgia are typically contained in the northern part of the
State; however, a storm can impact the entire region. Severe winter weather usually occurs in the
winter months, between January and March, with the highest probability of occurrence in February.
Fulton County is likely to experience all types of winter weather events including snow, freezing rain,
ice, and extreme cold temperatures. All areas of the County are equally exposed to these types of
weather events.

Extent

The extent of a severe winter storm can be classified by meteorological measurements and by
evaluating its societal impacts. NOAA’s National Climatic Data Center (NCDC) is currently
producing the Regional Snowfall Index (RSI) for significant snowstorms that impact the eastern two-
thirds of the United States. The RSI ranks snowstorm impacts on a scale from 1 to 5. Itis based on
the spatial extent of the storm, the amount of snowfall, and the interaction of the extent and snowfall
totals with population (based on the 2000 Census). The NCDC has analyzed and assigned RSI
values to over 500 storms since 1900 (NOAA-NCDC 2011). Table 5.5-68 presents the five RSI
ranking categories.

Table5.5-68. RSI Ranking Categories

Category Description RSI Value
1 Notable 1-3
2 Significant 3-6
3 Major 6-10
4 Crippling 10-18
5 Extreme 18.0+

Source: NOAA-NCDC 2011
Note: RSI = Regional Snowfall Index

The NWS operates a widespread network of observing systems such as geostationary satellites,
Doppler radars, and automated surface observing systems that feed into the current state-of-the-art
numerical computer models to provide a look into what will happen next, ranging from hours to days.
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The models are then analyzed by NWS meteorologists who then write and disseminate forecasts
(NWS 2013).

The NWS uses winter weather watches, warnings and advisories to ensure that people know what to
expect in the coming hours and days. A winter storm watch means that severe winter conditions
(heavy snow, ice, etc.) may affect a certain area, but its occurrence, location and timing are
uncertain.

e A winter storm watch is issued 12 to 48 hours in advance of an event for a 50% or
greater chance of conditions favorable for a significant winter storm (including heavy
sleet, heavy snow, or ice storm). Winter storm conditions include two or more inches of
snow, 1/2 inch or more of sleet, or 1/4 inch or more of freezing rain. May be issued at
forecaster and emergency management discretion when significant impacts are
expected but the snow, sleet, or freezing rain criteria are not necessarily met.

e A winter storm warning is issued up to 36 hours before an event for an 80% chance of a
winter weather event that meets at least one of these criteria: two or more inches of
snow, ¥ inch or more of sleet, or ¥ inch or more of freezing rain. This warning may be
issued at forecaster and emergency management discretion when significant impacts are
expected but the snow, sleet, or freezing rain criteria are not necessarily met.

e A winter weather advisory is issued when, within the next 36 hours, there is a high
probability of enough snow, sleet, or ice to cause inconvenience, but not enough to
warrant a warning.

e A blizzard warning is issued when there is at least an 80% chance that wind and snow
will combine to produce blizzard conditions within the next 36 hours. Blizzard conditions
consist of sustained wind speeds (or gusts) of at least 35 mph, and considerable falling
or blowing snow causing a reduction of visibilities to less than 1/4 mile for at least three
hours.

e A blizzard watch is issued when there is at least 50% chance for blizzard conditions
within the next 12 to 48 hours. Blizzard conditions consist of sustained wind speeds (or
gusts) of at least 35 mph, and considerable falling or blowing snow causing a reduction
of visibilities to less than 1/4 mile for at least 3 hours.

e An ice storm warning is issued up to 36 hours before an event for an 80% or greater
chance of a 1/4 inch or more of freezing rain. May be issued at forecaster and
emergency management discretion when significant impacts are expected but the
freezing rain criteria is not necessarily met (NWS 2014).

The magnitude or severity of a severe winter storm depends on several factors including a region’s
climatological susceptibility to snowstorms, snowfall amounts, snowfall rates, wind speeds,
temperatures, visibility, storm duration, topography, and time of occurrence during the day (e.g.,
weekday versus weekend), and time of season. The heaviest snow and ice acumulation for Fulton
County ocured on March 12-14, 1993 when single storm brought around 16 in (41 cm) to the region
and became known as “The Storm of the Century”. According to the National Climactic Data Center,
Fulton County experienced its worst impact from snow and ice accumulation on January 23, 2000.
During this event snow, sleet, ice and freezing rain accumulated on local roads and %z an inch of ice
formed on the trees and power lines. Bridges and overpasses became treacherous and numerous
accidents were reported. Over 500,000 individuals lost power and the Governor declared a state of
emergency for 39 counties with $48 million in damages.

Previous Occurrences and Losses

Many sources provided winter storm information regarding previous occurrences and losses
associated with winter storm events throughout Fulton County. With many sources reviewed for the
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purpose of this Hazard Mitigation Plan (HMP), loss and impact information for many events could
vary depending on the source. Therefore, the accuracy of monetary figures discussed is based only
on the available information identified during research for this HMP.

Between 1954 and 2015, FEMA included the State of Georgia in five winter storm-related major
disaster (DR) or emergency (EM) declarations classified as one or a combination of the following
disaster types: severe winter weather, winter storm, severe snowfall and winter storm. Generally,
these disasters cover a wide region of the State; therefore, they may have impacted many counties.
Fulton County was included in four of these declarations.

For this Plan, winter weather events were summarized from 2010 to 2015. Known severe winter
storm events, including FEMA disaster declarations, which have impacted Fulton County are
identified in Table 5.5-69. For events prior to 2010, refer to the 2010 Fulton County HMP. For
detailed information on damages and impacts to each municipal, refer to jurisdictional annexes.
Please note that not all events that have occurred in the County are included due to the extent of
documentation and the fact that not all sources may have been identified or researched. Loss and
impact information could vary depending on the source. Therefore, the accuracy of monetary figures
discussed is based only on the available information identified during research for this HMP Update.
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Chapter 5: Risk Assessment

Probability of Future Occurrences

Severe winter weather events of all types will continue to affect Fulton County on an annual basis to
some extent. The risks associated with the average annual hazard are slight, but the more
infrequent but severe winter storms/freezes have potentially severe risks. These severe winter
events can cause major transportation disruptions, lengthy power outages, substantial property
damages, and some loss of life. The following table provides the probability of occurrences of
severe winter weather events. Based on historic occurrences, winter storm events are the most
common in Fulton County, followed by extreme cold/wind chill events. However, the information
used to calculate the probability of occurrences is only based on using NOAA-NCDC storm events
database results.

Table 5.5-70. Probability of Occurrence of Severe Winter Weather Events

Probability of

Number of Event % Chance of

Occurrences Recurrence Occurring in Occurrence

Between 1950 Rate of Interval Any Given in Any Given
Hazard Type and 2015 Occurrence (in years) Year Year
Blizzard 0 0.00 N/A N/A N/A
Cold/Wind Chill 7 0.11 612.86 0.002 0.16

Extreme

Cold/Wind Chill 20 0.31 214.50 0.005 0.47
Heavy Snow 9 0.14 476.67 0.002 0.21
Ice Storm 6 0.09 715.00 0.001 0.14
Winter Storm 14 0.22 306.43 0.003 0.33
Winter Weather 24 0.37 178.75 0.006 0.56
Total 80 1.23 53.63 0.019 1.86

Source: NOAA-NCDC 2015
Note: Probability was calculated using the available data provided in the NOAA-NCDC storm events database.

The probability of occurrence, or likelihood of the event, is one parameter used for hazard rankings.
Based on historical records and input from the Planning Committee, the probability of occurrence for
severe winter storms in the County is considered ‘Possible’ (1% to 10% chance). See section 5.6 for
additional details provided by the Planning Committee.

Climate Change Impacts

A changing climate has the potential to intensify rains and storms, damaging infrastructure, and
causing injury, illnesses and death. Additionally, there has been an increase in the intensity and
snowfall of winter storms. The atmosphere can hold more moisture and that, in turn, drives heavier
than normal precipitation, including heavier snowfall in the appropriate conditions. Heavy snowfall
and snowstorm frequency have increased in many prats of the northern United States; however, the
south and lower Midwest has seen a reduction in snowstorm frequency over the last 100 years
(Climate Communication 2015).

Precipitation is predicted to come with less frequency but with higher intensity, which would increase
the likelihood of cycles of hazard types. The percentage of precipitation falling in very heavy events
has increased by 27% across the southeast United States (Atlanta Regional Commission 2014).
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The State could experience a 5% annual increase in precipitation over the next century (National
Conference of State Legislatures 2008).

5.5.11.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the
identified hazard area. For the severe winter weather hazard, all of Fulton County is exposed,;
therefore, all assets in the County (population, structures, critical facilities and lifelines), as described
in the County Profile (Chapter 3), are potentially vulnerable to a winter storm. The following text
evaluates and estimates the potential impact of the severe winter weather hazard on Fulton County
including:

Overview of vulnerability

e Data and methodology used for the evaluation

e Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical
facilities, (4) economy, and (5) future growth and development

e Change of vulnerability as compared to that presented in the 2010 Fulton County Hazard
Mitigation Plan

o Effect of climate change on vulnerability

o Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

As discussed above, the Planning Committee identified severe winter weather as being a frequent
hazard event for the County. Severe winter weather is a significant hazard because of the direct and
indirect costs associated with these events, delays caused by the storms, and impacts on the people
and facilities of the region related to snow and ice removal, health problems, cascade effects such
as utility failure (power outages) and traffic accidents, and stress on community resources.

Data and Methodology

Updated population and general building stock data were used to support an evaluation of assets
exposed to this hazard and the potential impacts associated with this hazard. Additionally, as
available economic losses were provided by the Planning Committee to support this vulnerability
assessment.

Impact on Life, Health and Safety

According to the NOAA National Severe Storms Laboratory (NSSL); every year, winter weather
indirectly and deceptively kills hundreds of people in the U.S., primarily from automobile accidents,
overexertion and exposure. Winter storms are often accompanied by strong winds creating blizzard
conditions with blinding wind-driven snow, drifting snow and extreme cold temperatures and
dangerous wind chill. They are considered deceptive killers because most deaths and other impacts
or losses are indirectly related to the storm. People can die in traffic accidents on icy roads, heart
attacks while shoveling snow, or of hypothermia from prolonged exposure to cold. Heavy
accumulations of ice can bring down trees and power lines, disabling electric power and
communications for days or weeks. Heavy snow can immobilize a region and paralyze a city,
shutting down all air and rail transportation and disrupting medical and emergency services. Storms
near the coast can cause coastal flooding and beach erosion as well as sink ships at sea. The
economic impact of winter weather each year is huge, with costs for snow removal, damage and
loss of business in the millions (NSSL, 2006).

Fulton County 2016 Multijurisdictional Hazard Mitigation Plan 5-152



Chapter 5: Risk Assessment

Heavy snow can immobilize a region and paralyze a city, stranding commuters, stopping the flow of
supplies, and disrupting emergency and medical services. Accumulations of snow can collapse
buildings and knock down trees and power lines. In rural areas, homes and farms may be isolated
for days, and unprotected livestock may be lost. In the mountains, heavy snow can lead to
avalanches. The cost of snow removal, repairing damages, and loss of business can have large
economic impacts on cities and towns (NSSL, 2006).

Heavy accumulations of ice can bring down trees, electrical wires, telephone poles and lines, and
communication towers. Communications and power can be disrupted for days while utility
companies work to repair the extensive damage. Even small accumulations of ice may cause
extreme hazards to motorists and pedestrians. Bridges and overpasses are particularly dangerous
because they freeze before other surfaces (NSSL, 2006).

For the purposes of this HMP, the entire population of Fulton County (920,581 people) is exposed to
severe winter weather events (U.S. Census, 2010). Snow accumulation and frozen/slippery road
surfaces increase the frequency and impact of traffic accidents for the general population, resulting
in personal injuries. Refer to Chapter 3 (County Profile) for population statistics for each
participating municipality.

The elderly are considered most susceptible to this hazard due to their increased risk of injuries and
death from falls and overexertion and/or hypothermia from attempts to clear snow and ice. In
addition, severe winter weather events can reduce the ability of these populations to access
emergency services. Residents with low incomes may not have access to housing or their housing
may be less able to withstand cold temperatures (e.g., homes with poor insulation and heating

supply).

Impact on General Building Stock

The entire general building stock inventory is exposed and vulnerable to the severe winter weather
hazard. In general, structural impacts include damage to roofs and building frames, rather than
building content. Table 5.5-71 presents the total exposure value for general building stock for each
participating municipality.

Current modeling tools are not available to estimate specific losses for this hazard. As an alternate
approach, this plan considers percentage damages that could result from severe winter weather
conditions. Given professional knowledge and the currently available information, the potential loss
for this hazard is many times considered to be overestimated because of varying factors (building
structure type, age, load distribution, building codes in place, etc.). Therefore, the following
information should be used as estimates only for planning purposes with the knowledge that the
associated losses for severe winter storm events vary greatly.

Fulton County 2016 Multijurisdictional Hazard Mitigation Plan 5-153



Chapter 5: Risk Assessment

Table 5.5-71. General Building Stock Exposure and Estimated Losses from Severe Winter Storm

Events

Municipality

Total (All
Occupancies)

1% Damage Loss

Estimate

5% Damage

Loss Estimate

10% Damage
Loss Estimate

Alpharetta (C) $9,220,248,000 $92,202,480 $461,012,400 | $922,024,800
Atlanta (C) $58,500,959,000 | $585,009,590 | $2,925,047,950 | $5,850,095,900
Chattahoochee Hills (C) | $280,119,000 $2,801,190 $14,005,950 $28,011,900
College Park (C) $1,587,945,000 $15,879,450 $79,397,250 $158,794,500
East Point (C) $4,022,401,000 $40,224,010 $201,120,050 | $402,240,100
Fairburn (C) $1,468,831,000 $14,688,310 $73,441,550 $146,883,100
(Jr‘:ig‘égrggfar&) $11,308,807,000 | $113,088,070 $565,440,350 | $1,130,880,700
Hapeville (C) $783,900,000 $7,839,000 $39,195,000 $78,390,000
Johns Creek (C) $10,774,974,000 | $107,749,740 $538,748,700 | $1,077,497,400
Milton (C) $4,571,655,000 $45,716,550 $228,582,750 | $457,165,500
Mountain Park (C) $125,576,000 $1,255,760 $6,278,800 $12,557,600
Palmetto (C) $518,738,000 $5,187,380 $25,936,900 $51,873,800
Roswell (C) $12,946,365,000 | $129,463,650 $647,318,250 | $1,294,636,500
Sandy Springs (C) | $15,558,844,000 | $155,588,440 $777,942,200 | $1,555,884,400
Union City (C) $1,981,070,000 $19,810,700 $99,053,500 $198,107,000
Fulton County (Total) | $133,650,432,000 | $1,336,504,320 | $6,682,521,600 | $13,365,043,200

Source: HAZUS-MH 2.2

A specific area that is vulnerable to the severe winter weather hazard is the floodplain. Severe
winter storms can cause flooding through blockage of streams or through snow melt. At-risk
residential infrastructures are presented in the flood hazard profile (Section 5.4.4). Generally, losses
resulting from flooding associated with severe winter storms should be less than that associated with
a 100-year flood. In addition, coastal areas are at high risk during winter storm events that involve
high winds. Please refer to the tropical systems profile (Section 5.4.8) profile for losses resulting
from wind.

Impact on Critical Facilities

Full functionality of critical facilities such as police, fire and medical facilities is essential for response
during and after a severe winter storm event. These critical facility structures are largely constructed
of concrete and masonry; therefore, they should only suffer minimal structural damage from severe
winter storm events. Because power interruption can occur, backup power is recommended.
Infrastructure at risk for this hazard includes roadways that could be damaged due to the application
of salt and intermittent freezing and warming conditions that can damage roads over time. Severe
snowfall requires the clearing roadways and alerting citizens to dangerous conditions; following the
winter season, resources for road maintenance and repair are required.
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Impact on Economy

The cost of snow and ice removal and repair of roads from the freeze/thaw process can drain local
financial resources. Another impact on the economy includes impacts on commuting into, or out of,
the area for work or school. The loss of power and closure of roads prevents the commuter
population traveling to work within and outside of the County.

Future Growth and Development

As discussed in Chapter 3 and the municipality annexes areas targeted for future growth and
development have been identified across the County. Any areas of growth could be potentially
impacted by the severe winter storm hazard because the entire planning area is exposed and
vulnerable. Areas targeted for potential future growth and development in the next five (5) years
have been identified across the County at the municipal level. Refer to the jurisdictional annexes of
this HMP.

Change of Vulnerability

Overall, the entire County remains vulnerable to severe winter weather. A damage estimate was not
conducted as part of the 2010 HMP. The updated vulnerability assessment provides a more current
risk assessment and analysis for the County.

Effect of Climate Change on Vulnerability

Climate is defined not simply as average temperature and precipitation but also by the type,
frequency and intensity of weather events. Both globally and at the local scale, climate change has
the potential to alter the prevalence and severity of extremes such winter storms. While predicting
changes of winter storm events under a changing climate is difficult, understanding vulnerabilities to
potential changes is a critical part of estimating future climate change impacts on human health,
society and the environment (U.S. Environmental Protection Agency [EPA], 2013).

Additional Data and Next Steps

The assessment above identifies vulnerable populations and economic losses associated with this
hazard of concern. Historic data on structural losses to general building stock are not adequate to
predict specific losses to this inventory; therefore, the percent of damage assumption methodology
was applied. This methodology is based on FEMA’s How to Series (FEMA 386-2), Understanding
Your Risks, Identifying and Estimating Losses (FEMA, 2001) and FEMA’s Using HAZUS-MH for Risk
Assessment (FEMA 433) (FEMA, 2004). The collection of additional/actual valuation data for
general building stock and critical infrastructure losses would further support future estimates of
potential exposure and damage for the general building stock inventory. Mitigation strategies
addressing early warning, dissemination of hazard information, provisions for snow removal and
back-up power are included in Chapter 6 and individual Annexes of this plan.
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5.6 Summary of Hazards and Community Impacts

Each participating jurisdiction completed a Risk Assessment Matrix that was derived from the NFPA
1600 methodology (see Appendix F — Surveys for a sample matrix that was used). This
methodology measured level of magnitude or severity as:

e Level | — Catastrophic

O
@)
@)

O
@)

Personnel: Death or fatal injury.

Public: Death or fatality or fatalities due to direct exposure.

Environment: A major hazardous chemical spill that is uncontained. Regional or total
species/subspecies loss.

Economic Impact: Total loss of financial base, incapacitating the City. Funding not
available within one week to initiate urgent recovery procedures.

Facilities: Complete shutdown of facilities and critical services for more than a month.
Property: More than 50 percent of the property located in the proximity of the City is
severely damaged.

e Level Il — Critical

o Personnel: Permanent disability, severe injury or illness.

o Public: Permanent disability, severe injury or illness.

o Environment. A minor hazardous chemical spill that is uncontained. Local or
species/subspecies damage.

o Economic Impact: Partial loss of financial base, temporarily incapacitating the City.
Funding not available within four days to initiate recovery procedures.

o Facilities: Complete shutdown of facilities and critical services for more than two weeks.

o Property: More than 25 percent of the property located in the proximity of the City is
severely damaged.

o Level lll — Marginal

o Personnel: Injury or illnesses not resulting in disability, major quality of life loss, or
perceived illness.

o Public: Injury or illnesses not resulting in disability, major quality of life loss, or perceived
illness.

o Environmental: A major hazardous chemical spill that is contained. Portion of local
organisms negatively impacted.

o Economic Impact: Minor loss of financial base, temporarily incapacitating the City.
Funding not available within 24 hours to initiate recovery procedures.

o Facilities: Complete shutdown of facilities and critical services for more than a week.

o Property: More than 10 percent of the property located in the proximity of the City is

severely damaged.

o Level IV: Negligible

@)
@)
o

o

Personnel: Treatable first aid injury.

Public: Minor quality of life loss.

Environment: A minor hazardous chemical spill that is contained. No measurable
impact to environs.

Economic Impact: Minor loss of financial base, which does not incapacitate the City.
Funding not available within 12 hours to initiate recovery procedures.

Facilities: Complete shutdown of facilities and critical services for more than 24 hours.
Property: No more than 1 percent of property located in the proximity of the City is
severely damaged.

and probability or likelihood as:

e Highly Likely — A hazard whose potential impact is very probable (100%) within the next
year.
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o Likely — A hazard whose potential impact is probable (10% - 100%) within the next year, or
one whose impact has a chance of occurring within the next ten years.

e Possible — A hazard whose potential impact is possible (1% - 10%) or has one chance of
occurrence in a hundred years.

e Unlikely — A hazard whose potential impact is likely to occur less than once in a hundred
years. (<1%) This category can be compared to the 100-year flood exposures used in
design.

For each natural hazard identified a potential threat. A meeting was conducted with each
participating jurisdiction to complete the assessment exercise. Appendix B — Meeting
Documentation contains a sample of the assessment instrument/survey that was used including
descriptions for the levels of measurement. After an assessment was completed for each
participating jurisdiction, the respective scores were combined to determine an overall county risk
assessment. The individual jurisdiction risk assessments are on the following pages followed by the
overall county risk assessment matrix.

These assessments also served to assist the jurisdictions in determining which threats posed the
highest or greatest threat. Once this was determined, these assessments were used to guide the
development of hazard mitigation actions that were in the best interest of protecting their community
from the most likely and/or the most severe hazards facing their jurisdiction.

Table 5.6.1. Alpharetta Risk Assessment Matrix

Alpharetta Risk Assessment Matrix

Hazard Type Level | Level I Level llI Level IV
Catastrophic Critical Marginal Negligible
Tornadoes L L L H 13
Severe Weather P L H H 13
Winter Storm P L L H 12
Drought P P L L 10
Flood P P L L 10
Dam Failure U P L L 9
Heat Wave P P P P 8
Wildfire/Urban Interface U P P P 7
Tropical System U P P P 7
Earthquake U U P P 6
Sinkhole U U 0] P 5
Average Risk by Level 1.63 2.09 2.55 2.82

H = Highly Likely (4 points)
L = Likely (3 points)

P = Possible (2 points)

U = Unlikely (1 point)
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Table 5.6.2. Atlanta Risk Assessment Matrix

Atlanta Risk Assessment Matrix

Hazard Type Level | Level Il Level Ili Level IV Score
Catastrophic Critical Marginal Negligible
Flood P L L H 12
Tornadoes P L L H 12
Severe Weather P L L H 12
Winter Storm P P L H 11
Heat Wave P P L H 11
Drought P P L L 10
Dam Failure ) P P P 7
Tropical System U P P U 6
Sinkhole U ] ] L 6
Wildfire/Urban Interface U U U P 5
Earthquake U U U P 5
Average Risk by Level 1.55 2.00 2.27 3.00

H = Highly Likely (4 points)
L = Likely (3 points)

P = Possible (2 points)

U = Unlikely (1 points)

Table 5.6.3. Chattahoochee Hills Risk Assessment Matrix

Chattahoochee Hills Risk Assessment Matrix

Hazard Type

Level | Level Il Level Il Level IV
Catastrophic Critical Marginal Negligible Score

Severe Weather L L L L 12
Tornadoes L L L P 11
Winter Storm P P P L 9
Drought P P P P 8
Flood U P P L 8
Wildfire/Urban Interface P P P P 8
Heat Wave P P P P 8
Earthquake U U U P 5
Tropical System U U U U 4
Dam Failure U U U U 4
Sinkhole U U U U 4
Average Risk by Level 1.73 1.82 1.82 2

H = Highly Likely (4 points)
L = Likely (3 points)

P = Possible (2 points)

U = Unlikely (1 points)
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Table 5.6.4. College Park Risk Assessment Matrix

College Park Risk Assessment Matrix

Level | Level Il Level I Level IV

Hazard Type Catastrophic Critical Marginal Negligible Score
Severe Weather U L H H 12
Tornadoes U P P H 9
Flood U U P H 8
Heat Wave U U P H 8
Winter Storm U U U H 7
Wildfire/Urban Interface U U P L 7
Tropical System U U P L 7
Sinkhole U U L L 7
Drought U U U P 5
Dam Failure U U 0] L 5
Earthquake U U U U 4

Average Risk by Level 1 1.27 191 3.18

H = Highly Likely (4 points)
L = Likely (3 points)

P = Possible (2 points)

U = Unlikely (1 points)

Table 5.6.5. East Point Risk Assessment Matrix

East Point Risk Assessment Matrix

Hazard Tvoe ~ Levell  Levelll Level Il Level IV
e Catastrophic Critical Marginal Negligible

Drought

Flood
Tropical System
Severe Weather
Tornadoes
Winter Storm
Wildfire/Urban Interface
Sinkhole
Heat Wave
Earthquake
Dam Failure
Average Risk by Level
H = Highly Likely (4 points)
L = Likely (3 points)
P = Possible (2 points)
U = Unlikely (1 points)
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Table 5.6.6. Fairburn Risk Assessment Matrix

Fairburn Risk Assessment Matrix

Hazard Tvpe Level | Level Il Level Il Level IV Score
yp Catastrophic Critical Marginal Negligible

Severe Weather
Tornadoes
Winter Storm
Flood
Wildfire/Urban Interface
Drought
Sinkhole
Dam Failure
Heat Wave
Tropical System
Earthquake
Average Risk by Level
H = Highly Likely (4 points)

L = Likely (3 points)
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P = Possible (2 points)
U = Unlikely (1 points)

Table 5.6.7. Hapeville Risk Assessment Matrix

Hapeville Risk Assessment Matrix

Level | Level Il Level Il Level IV

REZEIE T Catastrophic Critical Marginal Negligible SR
Winter Storm P L L H 12
Tornadoes P P L H 11
Severe Weather P P L H 11
Heat Wave P P L H 11
Drought U P P H 9
Tropical System U P P L 8
Earthquake P P P P 8
Wildfire/Urban Interface U P P P 7
Flood U U U L 6
Sinkhole U U U P 5
Dam Failure U U U U 4

Average Risk by Level 1.08 1.33 1.75 2.67

H = Highly Likely (4 points)
L = Likely (3 points)

P = Possible (2 points)

U = Unlikely (1 points)
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Table 5.6.8. Johns Creek Risk Assessment Matrix

Johns Creek Risk Assessment Matrix

Hazard Type Level | _ Leyfal [ Leve_l [ Lev.eI.IV
Catastrophic Critical Marginal Negligible
Drought P P L L 10
Sinkhole P P P P 8
Flood U U P L 7
Winter Storm U U P L 7
Tornadoes U ] P P 6
Heat Wave ) U P P 6
Tropical System U U P P 6
Severe Weather U U U P 5
Wildfire/Urban Interface ) U U U 4
Dam Failure U U U U 4
Earthquake U ] U U 4
Average by Risk 1.18 1.18 1.72 2

H = Highly Likely (4 points)
L = Likely (3 points)

P = Possible (2 points)

U = Unlikely (1 points)

Table 5.6.9 Milton Risk Assessment Matrix

Milton Risk Assessment Matrix

Level | Level Il Level Il Level IV
Catastrophic Critical Marginal Negligible

Hazard Type

Severe Weather P L L H 12
Winter Storm P L L H 12
Flood P P L H 11
Wildfire/Urban Interface U P L H 10
Tornadoes P P L L 10
Dam Failure P P P P 8
Drought U P P P 7
Heat Wave U U P P 6
Earthquake U U P P 6
Sinkhole U U P P 6
Tropical System U U U U 4
Average Risk by Level 1.45 1.82 2.36 2.73

H = Highly Likely (4 points)
L = Likely (3 points)

P = Possible (2 points)

U = Unlikely (1 points)
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Table 5.6.10 Mountain Park Risk Assessment Matrix

Mountain Park Risk Assessment Matrix

Hazard Type Level | _ Leyfal Il Leve_I [ Lev_eI_IV
Catastrophic Critical Marginal Negligible
Wildfire/Urban Interface L L L H 13
Flood L L L L 12
Severe Weather U ] L H 9
Tornado P P P L 9
Winter Storm U ] P H 8
Heat Wave P P P P 8
Sinkhole P P P P 8
Dam Failure P P P P 8
Drought U U P P 6
Tropical System U U U U 4
Earthquake U U U U 4
Average Risk by Level 1.72 1.72 2.09 2.54

H = Highly Likely (4 points)
L = Likely (3 points)

P = Possible (2 points)

U = Unlikely (1 points)

Table 5.6.11 Palmetto Risk Assessment Matrix

Palmetto Risk Assessment Matrix

Level | Level Il Level Il Level IV
Catastrophic Critical Marginal Negligible

Hazard Type

Tornadoes
Heat Wave
Severe Weather
Winter Storm
Drought
Dam Failure
Tropical System
Wildfire/Urban Interface
Flood
Earthquake
Sinkhole
Average Risk by Level
H = Highly Likely (4 points)
L = Likely (3 points)
P = Possible (2 points)
U = Unlikely (1 points)
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Table 5.6.12. Roswell Risk Assessment Matrix

Roswell Risk Assessment Matrix

Hazard Type Level | . Leyfal Il Leve_l [ Lev.eI.IV
Catastrophic Critical Marginal Negligible
Tornadoes L L L H 13
Severe Weather L L L H 13
Flood U P L H 10
Winter Storm U P L H 8
Tropical System U U L L 8
Dam Failure P P P P 8
Heat Wave U U P P 6
Drought U U U L 6
Earthquake U U U P 5
Wildfire/Urban Interface U U U U 4
Sinkhole U U U U 4
Average Risk by Level 1.45 1.64 2.09 2.73

H = Highly Likely (4 points)
L = Likely (3 points)

P = Possible (2 points)

U = Unlikely (1 points)

Table 5.6.13 Sandy Springs Risk Assessment Matrix

andy Springs RISk ASSe e a

Tropical System
Tornadoes
Flood
Dam Failure
Sinkhole
Wildfire/Urban Interface
Earthquake
Severe Weather
Winter Storm

Heat Wave
Drought
Average Risk by Level
H = Highly Likely (4 points)
L = Likely (3 points)
P = Possible (2 points)
U = Unlikely (1 points)

H| O O 01| OO| O] CO| 0O 0| CO| ©

o|C|CcC|Cc|C| U| U| Ul ©l ©|l U|lDo
w| C| U| Ul ©| Ul O|r| U|XI|TTlI

w|C|C|Cc|Cc|C|C|U|T|C|T|T
w
N

R|lC|C|C|C|C|C|Cc|T|C| T|C
»
=

[N
oo
=

Fulton County 2016 Multijurisdictional Hazard Mitigation Plan 5-163




Chapter 5: Risk Assessment

Table 5.6.14. Unincorporated Fulton County Risk Assessment Matrix

Unincorporated Fulton County Risk Assessment Matrix
Level | Level Il Level lll Level IV

BT NS Catastrophic Critical Marginal Negligible e
Severe Weather H H H H 16
Tornadoes L H H H 16
Flood H H H H 16
Tropical System L H H H 15
Heat Wave H H H H 16
Winter Storm H H H H 16
Drought H H H H 16
Wildfire/Urban Interface P L L H 12
Dam Failure P L L H 12
Sinkhole P L L L 11
Earthquake U U P L 7

Average Risk by Level 3 3.45 3.55 3.82

H = Highly Likely (4 points)
L = Likely (3 points)

P = Possible (2 points)

U = Unlikely (1 points)

Table 5.6.15 Union City Risk Assessment Matrix

Union City Risk Assessment Matrix

REZEIE T Catléz\t/reolghic | Ic_lfl\'fc!a:: | I\Iﬁg\r/ge ilnlgl | leaf:]\lliegliln\lle
Flood U L H H 12
Tornadoes P P L H 11
Severe Weather U P L H 10
Winter Storm U P L H 10
Wildfire/Urban Interface U P L L 9
Drought U U U H 7
Heat Wave U U ) H 7
Tropical System U U U L 6
Sinkhole U U U P 5
Dam Failure U U U P 5
Earthquake U U U P 5

Average Risk by Level 1.08 15 1.92 3.08

H = Highly Likely (4 points)
L = Likely (3 points)
P = Possible (2 points)

Fulton County 2016 Multijurisdictional Hazard Mitigation Plan 5-164




Chapter 5: Risk Assessment

U = Unlikely (1 points)

The matrix below demonstrates the unique risks assessed by the Hazard Mitigation Planning
Committee from each jurisdiction in comparison with others in Fulton County. The average of each
hazard (rounded to the nearest score value) was used to assign the scores shown below. The
hazards are also listed from left to right in order of the highest to lowest assessed likelihood of risk
when combining averages from all jurisdictions.

Table 5.6.16. Overall County Combined Jurisdiction Likelihood of Occurrence Averages

Countywide Risk Assessment Matrix

Hazards Assessed

0 £ o So 2 (J)

= (4] o > = Ol = S K5} 4

Jurisdiction % -c% :§ @ g %% gé & § :__Cg;

sl 8| % | £ § SE|Ea| B G| 3

= =| T 2 < al i
Alpharetta L L L L P L P P P U P
Atlanta L L L P P P U P P P U
Chattahoochee Hills L L P P P P P U U U U
College Park L P P P P U P P U P U
East Point P P L P P L P P U P U
Fairburn H H P P P P P U P P U
Hapeville L L P L L P P P U U P
Johns Creek U P P P P L U P U P U
Milton L L L L P P P U P P P
Mountain Park P P L P P P L U P P U
Palmetto L L U L L P P P P U U
Roswell L L L P P P U P P U U
Sandy Springs U P P U U U P P P P P
Unincorporated S. Fulton H H H H H H L H L L P
Union City L L L L P P P P U U U

Countywide Ranking by 273 | 273 | 253|240 | 220 | 220|193 |186 | 167 | 1.67 | 1.33
Average Scores L L L P P P P P P P U

H = Highly Likely (4 points)
L = Likely (3 points)

P = Possible (2 points)

U = Unlikely (1 points)
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5.7 Summary of Vulnerability of Structures and Dollar Estimate of

Losses

This section provides data on the vulnerability of existing and future buildings, critical facilities, and
infrastructure located within identified hazard areas and jurisdiction. For the purposes of this risk
assessment, vulnerability refers to the exposure of buildings, critical facilities, infrastructure and
property to a particular hazard and their susceptibility to the resultant damages that could be
incurred by such hazard exposure. The property inventory in this section provides the basis for the
loss estimates presented in Summary of Exposure Tables by jurisdiction. The information in these
tables are listed in alphabetical order. Analysis was based on the 2009 tax records obtained from the
Fulton County Tax Assessors office.

Most of the identified Fulton County hazards are countywide, where exposure is generally uniform
among all jurisdictions. Countywide hazards include tornadoes, severe weather, tropical systems,
winter storms, droughts, heat waves, and earthquakes. Location-specific hazards, where exposure
may vary among jurisdictions include flooding, dam failure, landslides, and sinkholes. Jurisdiction
specific data is incorporated throughout section 5.4 and in each of the municipality annexes.

5.7.1 Vulnerability of Structures

Table 5.7-1. Countywide Property Inventory by Property Class

Occupancy | County | Percentage

Agriculture 6 .002%
Commercial 20,217 5.882%
Education 993 .287%

Public Property 5,713 1.662%
Industrial 3,133 .912%
Religious 1,922 .559%
Hospitals/Medical 94 .027%
Charitable 613 .178%
Historic 365 .106%
Conservation & Environmental 517 .150%
Utilities 870 .253%

Single Family Residence 308,961 89.905%
Other 249 .072%

Total Property 343,653 100.00%
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Table 5.7-2. Countywide Property Values by Property Class

Occupancy | Value | Percentage ‘

Agriculture $11,235,120 .008%
Commercial $47,273,285,632 32.70%
Education $2,466,779,000 1.71%

Public Property $8,165,125,200 5.65%
Industrial $4,230,265,829 2.92%
Religious $1,768,829,300 1.22%
Hospitals/Medical $1,050,616,600 T27%
Charitable $1,050,523,800 T27%
Historic $165,309,900 114%
Conservation & Environmental $253,069,172 .175%
Utilities $241,891,000 167%

Single Family Residence $76,899,533,652 53.20%
Other $980,285,500 .678%

Total Property $144,556,749,705 100.00%

Table 5.7-3. Summary of Exposure by Hazard — Alpharetta

Number of Properties

Replacement Cost Value

Residential Non-Residential Residential Non-Residential
Dam Failure Not Reported Not Reported Not Reported Not Reported
Drought Not Reported Not Reported Not Reported Not Reported
Earthquake 15,056 1,624 $10,268,995,000 $4,973,484,000
Flood (1%
Chance) 22 2 $204,910,000 $34,492,000
Flood (0.2%
Chance) 71 13 $323,388,000 $87,745,000
Geologic Hazards 15,056 1,624 $10,268,995,000 $4,973,484,000
Heat Wave 15,056 1,624 $10,268,995,000 $4,973,484,000
Severe Storms 15,056 1,624 $10,268,995,000 $4,973,484,000
Tropical Systems 15,056 1,624 $10,268,995,000 $4,973,484,000
Tornado 15,056 1,624 $10,268,995,000 $4,973,484,000
Wildfire 373 22 $261,349,000,000 | $197,691,000,000
Winter Storms 15,056 1,624 $10,268,995,000 $4,973,484,000

Source: HAZUS-MH 2.2
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Table 5.7-4. Summary of Exposure by Hazard — Atlanta

Hazard

Number of Properties

Replacement Cost Value

Residential Non-Residential Residential Non-Residential
Dam Failure Not Reported Not Reported Not Reported Not Reported
Drought 115,300 24,731 $60,369,493,000 $38,300,775,000
Earthquake 115,300 24,731 $60,369,493,000 $38,300,775,000
Flood (1%
Chance) 1,016 479 $810,917,000 $545,378,000
0,
Flood (0.2% 1,540 708 $1,396,635,000 $885,852,000
Chance)
Geologic 6,326 684 $3,641,694,000 $1,647,388,000
Hazards
Heat Wave 115,300 24,731 $60,369,493,000 $38,300,775,000
Severe Storms 115,300 24,731 $60,369,493,000 $38,300,775,000
Tropical 115,300 24,731 $60,369,493,000 $38,300,775,000
Systems
Tornado 115,300 24,731 $60,369,493,000 $38,300,775,000
Wildfire 10,692 904 $3,432,242,000,000 | $1,088,407,000,000
Winter Storms 115,300 24,731 $60,369,493,000 $38,300,775,000

Source: HAZUS-MH 2.2

Table 5.7-5. Summary of Exposure by Hazard — Chattahoochee Hills

Hazard

Number of Properties

Residential

\ Non-Residential

Residential

Replacement Cost Value

Non-Residential

Dam Failure Not Reported Not Reported Not Reported Not Reported
Drought 2,177 184 $384,336,000 $48,797,000
Earthquake 2,177 184 $384,336,000 $48,797,000
Flood (1%
Chance) 8 1 $9,319,000 $1,476,000
Flood (0.2%
Chance) 20 10 $10,539,000 $1,816,000
Geologic Hazards 0 0 $8,344,000 $1,270,000
Heat Wave 2,177 184 $384,336,000 $48,797,000
Severe Storms 2,177 184 $384,336,000 $48,797,000
Tropical Systems 2,177 184 $384,336,000 $48,797,000
Tornado 2,177 184 $384,336,000 $48,797,000
Wildfire 1,709 123 $323,982,000,000 $29,411,000,000
Winter Storms 2,177 184 $384,336,000 $48,797,000
Source: HAZUS-MH 2.2
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Table 5.7-6. Summary of Exposure by Hazard — College Park

Number of Properties

Replacement Cost Value

Hazard S S S S
Residential Non-Residential Residential Non-Residential
Dam Failure Not Reported Not Reported Not Reported Not Reported
Drought 3,162 697 $1,538,585,000 $1,145,608,000
Earthquake 3,162 697 $1,538,585,000 $1,145,608,000
Flood (1%
Chance) 46 5 $22,379,000 $109,137,000
Flood (0.2%
Chance) 52 5 $22,781,000 $125,761,000
Geologic Hazards 0 0 $0 $0
Heat Wave 3,162 697 $1,538,585,000 $1,145,608,000
Severe Storms 3,162 697 $1,538,585,000 $1,145,608,000
Tropical Systems 3,162 697 $1,538,585,000 $1,145,608,000
Tornado 3,162 697 $1,538,585,000 $1,145,608,000
Wildfire 448 8 $129,017,000,000 $19,986,000,000
Winter Storms 3,162 697 $1,538,585,000 $1,145,608,000

Source: HAZUS-MH 2.2

Table 5.7-7. Summary of Exposure by Hazard — East Point

Number of Properties

Replacement Cost Value

Residential Non-Residential Residential Non-Residential

Dam Failure Not Reported Not Reported Not Reported Not Reported
Drought 13,309 1,810 $4,606,007,000 $2,054,769,000
Earthquake 13,309 1,810 $4,606,007,000 $2,054,769,000
Flood (1%
Chance) 110 26 $56,577,000 $12,714,000
Flood (0.2%
Chance) Ley 48 $84,240,000 $46,567,000
Geologic Hazards 0 0 $0 $0
Heat Wave 13,309 1,810 $4,606,007,000 $2,054,769,000
Severe Storms 13,309 1,810 $4,606,007,000 $2,054,769,000
Tropical Systems 13,309 1,810 $4,606,007,000 $2,054,769,000
Tornado 13,309 1,810 $4,606,007,000 $2,054,769,000
Wildfire 428 79 $420,120,000,000 $23,646,000,000
Winter Storms 13,309 1,810 $4,606,007,000 $2,054,769,000

Source: HAZUS-MH 2.2
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Table 5.7-8. Summary of Exposure by Hazard — Fairburn

Number of Properties

Replacement Cost Value

Residential Non-Residential Residential Non-Residential
Dam Failure Not Reported Not Reported Not Reported Not Reported
Drought 4,562 929 $1,780,819,000 $602,360,000
Earthquake 4,562 929 $1,780,819,000 $602,360,000
Flood (1%
Chance) 5 1 $1,326,000 $0
Flood (0.2%
Chance) 10 1 $57,721,000 $4,610,000
Geologic Hazards 0 0 $0 $0
Heat Wave 4,562 929 $1,780,819,000 $602,360,000
Severe Storms 4,562 929 $1,780,819,000 $602,360,000
Tropical Systems 4,562 929 $1,780,819,000 $602,360,000
Tornado 4,562 929 $1,780,819,000 $602,360,000
Wildfire 995 86 $189,506,000,000 $24,378,000,000
Winter Storms 4,562 929 $1,780,819,000 $602,360,000

Source: HAZUS-MH 2.2

Table 5.7-9. Summary of Exposure by Hazard — Hapeville

Number of Properties

Replacement Cost Value

Hazard , X ; ; : . : .
Residential Non-Residential Residential Non-Residential
Dam Failure Not Reported Not Reported Not Reported Not Reported
Drought 2,876 428 $750,904,000 $577,771,000
Earthquake 2,876 428 $750,904,000 $577,771,000
Flood (1%
Chance) 119 62 $31,448,000 $41,530,000
Flood (0.2%
Chance) 119 62 $31,448,000 $41,530,000
Geologic Hazards 0 0 $0 $0
Heat Wave 2,876 428 $750,904,000 $577,771,000
Severe Storms 2,876 428 $750,904,000 $577,771,000
Tropical Systems 2,876 428 $750,904,000 $577,771,000
Tornado 2,876 428 $750,904,000 $577,771,000
Wildfire 28 0 $4,183,000,000 $422,000,000
Winter Storms 2,876 428 $750,904,000 $577,771,000

Source: HAZUS-MH 2.2
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Table 5.7-10 Summary of Exposure by Hazard — Johns Creek

Number of Properties Replacement Cost Value

Hazard ; ; X ; . : . :
Residential Non-Residential Residential Non-Residential
Dam Failure Not Reported Not Reported Not Reported Not Reported
Drought 20,547 2,650 $14,330,739,000 $2,521,616,000
Earthquake 20,547 2,650 $14,330,739,000 $2,521,616,000
Flood (1%
Chance) 36 7 $717,285,000 $174,913,000
Flood (0.2%
Chance) 66 15 $1,485,238,000 $327,927,000
Geologic Hazards 20,547 2,650 $14,330,739,000 $2,521,616,000
Heat Wave 20,547 2,650 $14,330,739,000 $2,521,616,000
Severe Storms 20,547 2,650 $14,330,739,000 $2,521,616,000
Tropical Systems 20,547 2,650 $14,330,739,000 $2,521,616,000
Tornado 20,547 2,650 $14,330,739,000 $2,521,616,000
Wildfire 629 43 $251,468,000,000 $74,013,000,000
Winter Storms 20,547 2,650 $14,330,739,000 $2,521,616,000

Source: HAZUS-MH 2.2

Table 5.7-11. Summary of Exposure by Hazard — Milton

Number of Properties Replacement Cost Value

Residential Non-Residential Residential Non-Residential
Dam Failure Not Reported Not Reported Not Reported Not Reported
Drought 10,005 740 $6,214,503,000 $877,630,000
Earthquake 10,005 740 $6,214,503,000 $877,630,000
Flood (1%
Chance) 13 1 $117,040,000 $12,517,000
Flood (0.2%
Chance) 26 29 $261,054,000 $18,598,000
Geologic Hazards 10,005 740 $6,214,503,000 $877,630,000
Heat Wave 10,005 740 $6,214,503,000 $877,630,000
Severe Storms 10,005 740 $6,214,503,000 $877,630,000
Tropical Systems 10,005 740 $6,214,503,000 $877,630,000
Tornado 10,005 740 $6,214,503,000 $877,630,000
Wildfire 3,334 135 $1,490,022,000,000 | $226,548,000,000
Winter Storms 10,005 740 $6,214,503,000 $877,630,000

Source: HAZUS-MH 2.2
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Table 5.7-12. Summary of Exposure by Hazard — Mountain Park

Number of Properties

Hazard

Replacement Cost Value

Residential Non-Residential Residential Non-Residential
Dam Failure Not Reported Not Reported Not Reported Not Reported
Drought 313 12 $175,690,000 $16,998,000
Earthquake 313 12 $175,690,000 $16,998,000
Flood (1%
Chance) 3 0 $627,000 $1,406,000
Flood (0.2%
Chance) 10 0 $627,000 $1,406,000
Geologic Hazards 313 12 $175,690,000 $16,998,000
Heat Wave 313 12 $175,690,000 $16,998,000
Severe Storms 313 12 $175,690,000 $16,998,000
Tropical Systems 313 12 $175,690,000 $16,998,000
Tornado 313 12 $175,690,000 $16,998,000
Wildfire 10 0 $627,000,000 $1,200,000,000
Winter Storms 313 12 $175,690,000 $16,998,000

Source: HAZUS-MH 2.2

Table 5.7-13. Summary of Exposure by Hazard — Palmetto

Number of Properties

Replacement Cost Value

Hazard
Residential Non-Residential Residential Non-Residential
Dam Failure Not Reported Not Reported Not Reported Not Reported
Drought 1,830 289 $637,875,000 $194,564,000
Earthquake 1,830 289 $637,875,000 $194,564,000
Flood (1%
Chance) 3 0 $0 $0
Flood (0.2%
Chance) 7 0 $34,620,000 $902,000
Geologic Hazards 0 0 $0 $0
Heat Wave 1,830 289 $637,875,000 $194,564,000
Severe Storms 1,830 289 $637,875,000 $194,564,000
Tropical Systems 1,830 289 $637,875,000 $194,564,000
Tornado 1,830 289 $637,875,000 $194,564,000
Wildfire 1,726 229 $612,377,000,000 $160,331,000,000
Winter Storms 1,830 289 $637,875,000 $194,564,000

Source: HAZUS-MH 2.2
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Table 5.7-14. Summary of Exposure by Hazard — Roswell

R Number of Properties Replacement Cost Value
Residential Non-Residential Residential Non-Residential
Dam Failure Not Reported Not Reported Not Reported Not Reported
Drought 26,349 2,209 $15,432,150,000 $5,565,373,000
Earthquake 26,349 2,209 $15,432,150,000 $5,565,373,000
Flood (1%
Chance) 105 50 $410,733,000 $384,905,000
Flood (0.2%
Chance) 203 70 $835,657,000 $553,805,000
Geologic Hazards 26,349 2,209 $15,432,150,000 $5,565,373,000
Heat Wave 26,349 2,209 $15,432,150,000 $5,565,373,000
Severe Storms 26,349 2,209 $15,432,150,000 $5,565,373,000
Tropical Systems 26,349 2,209 $15,432,150,000 $5,565,373,000
Tornado 26,349 2,209 $15,432,150,000 $5,565,373,000
Wildfire 3,097 141 $1,758,897,000,000 | $364,084,000,000
Winter Storms 26,349 2,209 $15,432,150,000 $5,565,373,000

Source: HAZUS-MH 2.2

Table 5.7-15. Summary of Exposure by Hazard — Sandy Springs

Replacement Cost Value

Hazard - - - - - - - -
Residential Non-Residential Residential Non-Residential
Dam Failure Not Reported Not Reported Not Reported Not Reported
Drought 19,758 2,025 $16,348,638,000 $9,908,649,000
Earthquake 19,758 2,025 $16,348,638,000 $9,908,649,000
Flood (1%
Chance) 190 23 $97,192,000 $19,017,000
Flood (0.2%
Chance) 344 34 $241,555,000 $106,886,000
Geologic Hazards 19,758 2,025 $16,348,638,000 $9,908,649,000
Heat Wave 19,758 2,025 $16,348,638,000 $9,908,649,000
Severe Storms 19,758 2,025 $16,348,638,000 $9,908,649,000
Tropical Systems 19,758 2,025 $16,348,638,000 $9,908,649,000
Tornado 19,758 2,025 $16,348,638,000 $9,908,649,000
Wildfire 3,231 127 $2,013,529,000,000 | $660,382,000,000
Winter Storms 19,758 2,025 $16,348,638,000 $9,908,649,000
Source: HAZUS-MH 2.2
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Table 5.7-16. Summary of Exposure by Hazard — Fulton County (Unincorporated)

Number of Properties

Replacement Cost Value

Residential

Non-Residential

Residential

Non-Residential

Dam Failure Not Reported Not Reported Not Reported Not Reported
Drought 34,439 3,387 $13,034,439,000 $5,546,977,000
Earthquake 34,439 3,387 $13,034,439,000 $5,546,977,000
Flood (1%
Chance) 175 68 $20,644,000 $195,682,000
0,
ROl 342 116 $457,212,000 $243,330,000
Chance)
Geologic Hazards 0 0 $0 $918,000
Heat Wave 34,439 3,387 $13,034,439,000 $5,546,977,000
Severe Storms 34,439 3,387 $13,034,439,000 $5,546,977,000
Tropical Systems 34,439 3,387 $13,034,439,000 $5,546,977,000
Tornado 34,439 3,387 $13,034,439,000 $5,546,977,000
Wildfire 17,947 1,312 $6,857,555,000,000 | $713,175,000,000
Winter Storms 34,439 3,387 $13,034,439,000 $5,546,977,000

Source: HAZUS-MH 2.2

Table 5.7-17. Summary of Exposure by Hazard — Union City

Hazard

Residential

Non-Residential

Replacement Cost Value

Residential

Non-Residential

Dam Failure Not Reported Not Reported Not Reported Not Reported
Drought 4,948 984 $2,495,406,000 $655,112,000
Earthquake 4,948 984 $2,495,406,000 $655,112,000
Flood (1%
Chance) 9 5 $71,062,000 $1,919,000
Flood (0.2%
Chance) 13 7 $76,776,000 $5,339,000
Geologic Hazards 0 0 $0 $0
Heat Wave 4,948 984 $2,495,406,000 $655,112,000
Severe Storms 4,948 984 $2,495,406,000 $655,112,000
Tropical Systems 4,948 984 $2,495,406,000 $655,112,000
Tornado 4,948 984 $2,495,406,000 $655,112,000
Wildfire 2,051 158 $839,258,000,000 $115,242,000,000
Winter Storms 4,948 984 $2,495,406,000 $655,112,000

Source: HAZUS-MH 2.2
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Chapter 5: Risk Assessment

5.8 NFIP Insured Structures

This section provides and overview of the NFIP participation in Fulton County. Fulton County’s
losses by jurisdiction since 1978 are presented in Table 5-8-1. 1°

Table 5.8-1 NFIP Losses as of 10/31/15

Jurisdiction Total Losses Total Payments
Alpharetta 17 $217,523.58
Atlanta 1664 $58,091,682.09
College Park 132 $1,656,742.14
East Point 96 $542,228.45
Fairburn 2 $0.00
Fulton County (unincorporated) 550 $8,066526.86
Hapeville 6 $35,580.33
Johns Creek 2 $0.00
Mountain Park 3 $31,235.95
Palmetto 1 $0.00
Roswell 80 $1,341,246.90
Sandy Springs 6 $45,881.64
Union City 1 $27,919.22
Total 2331 $66,309,506.61

15 NFIP Statistics Report, http://bsa.nfipstat.com/reports/reports.htm
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As shown in the table below, there are a total of 4,356 NFIP policies in effect as of October 31, 2015
within Fulton County, totaling $927,745,100.

Table 5.8-2. NFIP Policies as of 10/31/15

T L. . Written Premiums
Jurisdiction Policies in Force Insurance in Force

in Force
Alpharetta 143 $42,544,400 $74,971
Atlanta 2,111 $475,076,800 $1,783,587
Chattahoochee Hills 2 $490,000 $725
East Point 138 $31,570,200 $98,711
Fairburn 17 $3,419,800 $5,592
Hapeville 54 $11,734,500 $76,835
Johns Creek 145 $42,231,000 $59,644
Milton 41 $11,646,200 $16,400
Mountain Park 6 $1,515,000 $7,270
Palmetto 1 $280,000 $348
Roswell 468 $118,684,200 $231,137
Sandy Springs 330 $85,635,300 $188,205
Union City 8 $1,453,000 $3,549
Fulton County 793 $221,943,900 $506,409
(unincorporated)
Total 4,356 $927,745,100 $3,053,035

According to data obtained from the FEMA Region IV Floodplain Management and Insurance
Branch, Fulton County had 38 repetitive loss structures (residential) as of July 2010 which are
summarized in Table 5.8-3.

Table 5.8-3. NFIP Repetitive Loss Structures and Values (2010)

Number of Residential

Jurisdiction Properties Value
Sandy Springs 31 $9,862,900
Atlanta 3 $988,700
Johns Creek 1 $387,400
Roswell 1 $528,600
Unincorporated Fulton Co. 2 $278,200
Totals 38 $12,045,800

2010 HMP
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Since 2010 jurisdictions within Fulton County have been working to mitigate their exposure to flood
hazards. The cities of Atlanta and Roswell have been successfully engaged in mitigation actions for
repetitive loss residential structures. As of March 2016 the City of Atlanta has acquired and mitigated
12 properties since 2010 and is in the final stages of acquiring a 13" property. Roswell has acquired
and mitigated 1 residential property since 2010 and now has 3 residential properties with known
repetitive losses. East Point now has 11 repetitive loss properties and 2 of them have expressed
interest in pursuing mitigation actions through property acquisition. Sandy Springs has 12 residential
properties with repetitive losses since 2010 but no homeowners are currently seeking mitigation.
Unincorporated South Fulton County has maintained a CRS rating of 8 and currently has 4 repetitive
loss properties with three repetitive loss areas identified. 37 repetitive loss outreach notices were
sent in 2015. Please see the NFIP section in each municipality annex for additional details.

NFIP Participation
All jurisdictions within Fulton County are currently participating in the NFIP as detailed in Table 5.8-4
below.

Table 5.8-4. NFIP Community Status Report*®

" " Regular
Community Initial Initial Current Emergency _
Name FHBM FIRM Effective Program Tribal
Identified Identified Map Date
Date
130084 Alpharetta 06/14/74 | 02/15/78 | 09/18/13 | 02/15/78 No
135157 Atlanta 10/14/71 | 05/16/13 10/14/71 No
135174 Chaﬁ'ﬂggchee 05/07/01 | 09/18/13 | 07/30/08 No
130086 College Park | 05/31/74 | 09/15/78 | 09/18/13 | 09/15/78 No
130087 East Point 06/28/74 | 03/15/77 | 09/18/13 | 03/15/77 No
130314 Fairburn 08/19/77 | 09/28/79 | 09/18/13 | 09/28/79 No
135160 Fulton County 11/20/70 09/18/13 10/29/71 No
130502 Hapeville 08/24/93 | 09/18/13 | 07/02/96 No
130678 Johns Creek?® 06/18/10 | 09/18/13 | 08/18/09 No
130673 Milton 05/07/01 | 09/18/13 | 08/10/07 No
130315 Mountain Park 01/13/78 02/16/83 09/18/13 04/07/83 No
130239 Palmetto 06/14/74 | 11/01/79 | 09/18/13 11/01/79 No
130088 Roswell 06/07/74 | 12/15/77 | 09/18/13 12/15/77 No
130669 S?ﬁ;‘gé’lg 05/07/01 | 09/18/13 | 05/10/07 No
130316 Union City 04/04/75 | 09/28/79 | 09/18/13 | 09/28/79 No

16 As of November 24, 2015 https://www.fema.gov/cis/GA.html

17 The City’s SFHA is identified on the Fulton County, GA, FIRM panels (13121C0295 E, 0315, 0405, 0409, 0410, 0415, 0416,
0417, 0418, 0419, 0428, 0429, 0430, 0433, 0436, 0437, 0438, 0439, .441, 0443 E) dated May 7, 2001

18 City of Johns Creek has adopted Fulton County’s FIS and accompanying FIRM panels dated 05/07/01.

19 The City of Sandy Springs has adopted the Fulton County FIS and FIRM dated 05/07/01. The FIRM panels for Sandy Springs
are 13121C 0044E, 0063E, 0064E, 0132E, 0134E, 0139E, 0140E, 0141E, 0142E, 0143E, 0144E, 0151E, 0152E, 0153E, 0154E,
0160E, 0161E.
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Chapter 6: Mitigation Strategy

Chapter Overview

6.1 Federal Requirements for the Mitigation Strategy

6.2 Summary of Plan Updates

6.3 Goals and Objectives

6.4 Identification and Analysis of Mitigation Actions and Projects
6.5 Analysis and Implementation of Mitigation Projects

6.6 County and Jurisdiction Mitigation Actions

6.1 Federal Requirements for the Mitigation Strategy
This chapter of the Plan addresses the Mitigation Strategy requirements of 44 CFR Section 201.6
(c)(3), as follows:

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

0] A description of mitigation goals to reduce or avoid long-term vulnerabilities to the
identified hazards

(i) A section that identifies and analyzes a comprehensive range of specific mitigation
actions and projects being considered to reduce the effects of each hazard, with
particular emphasis on new and existing buildings and infrastructure. All plans
approved by FEMA after October 1, 2008, must also address the jurisdiction’s
participation in the NFIP, and continued compliance with NFIP requirements, as
appropriate.

(i) An action plan describing how the actions identified in paragraph (c)(3)(ii) of this
section will be prioritized, implemented, and administered by the local jurisdiction.
Prioritization shall include a special emphasis on the extent to which benefits are
maximized according to a cost benefit review of the proposed projects and their
associated costs.

(iv) For multi-jurisdictional plans there must be identifiable action items specific to the
jurisdiction requesting FEMA approval or credit of the plan.”

6.2 Summary of Plan Updates
Table 6-1 summarizes changes made to the 2010 plan as a result of the 2015 plan update, as
follows:

Table 6.1. Summary of Plan Changes

Section ‘ Change
6.3 Goals and Objectives Evaluated and rephrased as
needed.
6.4 Identification and Analysis of Mitigation Actions and Reviewed and revised by
) Projects planning committee
6.5 Analysis and Implementation of Mitigation Projects Reviewed by planning committee
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Table 6.1. Summary of Plan Changes

Section

Updated matrix of mitigation

projects Individual jurisdiction

actions are also listed in their
new plan Annex

6.6 County and Jurisdiction Mitigation Actions

6.3 Goals and Objectives

The first step in developing a hazard mitigation strategy is to establish goals and objectives that aim
to reduce or eliminate Fulton County’s long-term vulnerability to natural hazard events. Mitigation
goals are general guidelines explaining what Fulton County wants to achieve in terms of hazard and
loss prevention. Objectives are specific, measurable strategies or implementation steps used to
achieve the identified goals. Developing clear goals and objectives help reinforce Fulton County’s
overall purpose and mission for undertaking a mitigation planning process.

The Planning Team developed hazard mitigation goals and objectives based on the findings of the
individual jurisdictional Risk Assessment Matrices and the Georgia Hazard Mitigation Plan. The
goals and objectives set forth below provide the necessary framework to develop a mitigation
strategy. Fulton County will re-evaluate its hazard mitigation goals and objectives each plan
maintenance cycle to ensure they continue to represent Fulton County’s hazard mitigation priorities.

Table 6.2. Hazard Mitigation Plan Goals and Objectives

Goal 1: Protect Public Health and Safety

N Improve systems that provide early warning and emergency communications and
Objective 1.1 ; .
ensure interoperability of all systems

Objective 1.2 | Reduce the impacts of hazards on vulnerable populations

Objective 1.3 | Strengthen local building code enforcement

Enhance the level of protection of individuals from dangerous high winds, caused by
Objective 1.4 | tornadoes and severe storms, by advocating for special regulatory standards for safe
rooms and shelter construction

Encourage all municipalities to develop and maintain an all-hazard Emergency
Operations Plan and other supporting plans and procedures that are consistent with the
county’s plan, National Response Framework, the National Incident Management Plan,
and FEMA’s Comprehensive Planning Guidance (CPG) 101

Objective 1.6 | Develop and/or enhance agreements for better resource sharing

Objective 1.5

Support inter-jurisdictional coordination to enhance mitigation, preparedness, response
and recovery efforts (E.G. evacuation, communication, sheltering, and shelter-in-place)
Enhance the interoperability of all communications systems that support public safety
operations through plans, policies, procedures, facilities, and equipment

Objective 1.7

Objective 1.8

Goal 2: Protect Property

Consider known hazards, and the potential for likelihood, when identifying sites for new
facilities and systems

Create redundant supply and interconnectivity for critical networks such as water,
sewer, digital data, power, and communications

Objective 2.1

Objective 2.2
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Objective 2.3

Integrate new hazard and risk information into building codes and land use planning
mechanisms

Objective 2.4

Increase the awareness level of public officials, developers, realtors, contractors
building owners, and the public about hazard risk and building requirements

Objective 2.5

When appropriate, incorporate effective mitigation strategies into county and municipal
capital improvement projects, in support of continued NFIP compliance.

Objective 2.6

Promote post-disaster mitigation as part of restoration and recovery

Objective 2.7

Eliminate recurring flood, and other natural hazard damages, to existing buildings
through property acquisition program, including, but not limited to, the demolition of
vulnerable buildings and the establishment of permanent open space, in support of
continued NFIP compliance.

Objective 2.8

Reduce exposure of existing buildings to flood damage by raising the finish floor
elevations above the 100-year flood elevations to prevent interior water damage, in
support of continued NFIP compliance.

Objective 2.9

Flood proof existing non-residential and residential buildings to safeguard against
possible damages from natural hazards, in support of continued NFIP compliance.

Objective 2.10

Protect critical facilities from potential damages, as well as occupants from harm in the
event of natural hazards, through retrofits/relocation of existing facilities located in high
risk zones or construction of new facilities for maximum protection from all hazards

Objective 2.11

Maintain electric power in the event of loss during severe storms and other natural
hazards to ensure uninterrupted operations of critical facilities as well as prevention of
major disruptions and consequential damages

Goal 3: Promote a sustainable economy

Objective 3.1

Form partnerships to leverage and share resources.

Objective 3.2

Partner with the private sector to promote structural and non-structural hazard mitigation
as part of standard business practice

Objective 3.3

Educate businesses about contingency planning, targeting small businesses and those
businesses located in high risk areas

Objective 3.4

Partner with private sector to promote employee/employer education about disaster
preparedness while at work and home

Objective 3.5

Partner with private sector to support public safety, preparedness and response
operations including warning, notification, evacuations, sheltering, shelter-in-place, and
transportation

Objective 3.6

Partner with the Atlanta Regional Commission, Hartsfield-Jackson International Airport,
Chambers of Commerce, and the larger business community to integrate regional
economic development planning and regional economic mitigation opportunities

Goal 4: Manage development to minimize risks of loss

Objective 4.1

Implement comprehensive planning programs that promote the principles of sustainable
community development

Objective 4.2

Ensure capital improvement planning includes capital projects recommended in this
hazard mitigation plan

Objective 4.3

Establish or review subdivision standards that sufficiently prevent damages to property
from natural hazards, in support of continued NFIP compliance.

Objective 4.4

Review local codes for effectiveness of standards to protect buildings and infrastructure
from hazard damages, in support of continued NFIP compliance.

Objective 4.5

Continue to implement floodplain management programs which meet or exceeds the
minimum standards of the National Flood Insurance Program (NFIP)

Objective 4.6

Encourage participation in the Community Rating System (CRS) program

Objective 4.7

Encourage participation in the NFPA'’s Firewise Communities program to reduces risk of
life and property losses due to wildfire and/or urban interface fires
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Objective 4.8

Manage the impacts of land development to local drainage systems and waterways
through comprehensive regulations designed to control the rate of post-development
storm water discharge and adverse erosion and sedimentation impacts, in support of
continued NFIP compliance.

Objective 4.9

Improve storm water management impacts through interjurisdictional coordination and
collaboration

Objective 4.10

Continue to implement a comprehensive dam safety inspection and monitoring program
to ensure proper maintenance, in support of continued NFIP compliance.

Objective 4.11

Enforce maintenance of dam faces, storm water control facilities, and water conveyance
infrastructure, including privately owned structures, in support of continued NFIP
compliance.

Objective 4.12

Enforce regulations to prevent dumping and littering in the public Right of Way and
share maintenance responsibilities with adjoining property owners

Objective 4.13

Perform assessment of critical facilities (hospitals, schools, fire and police stations,
emergency operations centers, special needs housing, and others) to address building
and site vulnerabilities to hazards. Identify damage control and retrofit measures to
reduce vulnerability to damage and disruption of operations during severe weather and
disaster events

Objective 4.14

Complete and/or maintain a comprehensive GIS database of hazard locations,
socioeconomic data, infrastructure, and critical facilities inventory

Objective 4.15

Incorporate mitigation strategies into community redevelopment or revitalization plans

Objective 4.16

Incorporate mitigation strategies and actions into post disaster redevelopment plans, in
support of continued NFIP compliance.

Objective 4.17

Goal 5: Natural

Objective 5.1

Support engagement of all communities to participate in the hazard mitigation grant
process and its programs

Resources Protection

Mitigate the long-term effects on the environment by promoting climate change
adaptation strategies

Objective 5.2

Protect wetlands by preventing adverse development impacts and preserve their
capabilities to store flood waters, reduce downstream flows and filter water

Objective 5.3

Acquire easements and fee-simple ownership of environmentally beneficial lands, such
as hillsides, flood plains, and wetlands to assure permanent protection of these natural
resources

Objective 5.4

Restore and protect river and stream corridors to assure their natural and beneficial
functions to manage floods and filter runoff

Objective 5.5

Maintain a healthy forest that can help mitigate the damaging impacts of wildfires,
flooding, erosion, and landslides through selective cutting and other measures

Objective 5.6

Protect water quantity and quality through water conservation programs that can
mitigate the effects of drought and help ensure uninterrupted water supplies

Objective 5.7

Objective 6.1

Goal 6: Apply e

Convert Class 1 high hazard dams into multiple Class 2 low hazard dams

ngineered structural modifications to reduce impacts of hazards

Control flooding through reservoirs and other cost effective, feasible structural
improvements such as levees/floodwalls, diversions, channel modifications, dredging,
draining modifications, and storm sewers

Objective 6.2

Perform regular maintenance of streams and drainage ways to ensure adequate
conveyance of flood waters and storm water runoff

Objective 6.3

Ensure restraining structures, such as retaining walls, are adequately engineered to
prevent damage from the effects of erosion

Objective 6.4

Reduce the potential for damage to structures from high winds by ensuring sufficient
wind loading capabilities of structures

Fulton County 2016 Multijurisdictional Hazard Mitigation Plan
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Objective 6.5

Upgrade flow capacity of dams due to downstream development and locate funding
sources for these activities, in support of continued NFIP compliance.

Objective 6.6

Enforce maintenance of dam faces and stormwater control facilities and conveyance
infrastructure including privately owned structures, in support of continued NFIP
compliance.

Objective 6.7

Reduce the damaging effects of lightning to critical facilities and systems through the
use of adequate surge protection

Objective 6.8

Objective 7.1

Goal 7: Public Education and Awareness

Collaborate with state agencies, such as DOT, to identify, inventory, and develop
specific strategies reduce damage to critical transportation infrastructure (including
bridges, culverts) and critical traffic control systems caused by severe weather events

Distribute and educate the hazard mitigation plan to elected officials, businesses, and
residents using all available means of publication and distribution

Objective 7.2

Provide public access to Flood Insurance Rate Map (FIRM) information

Objective 7.3

Conduct ongoing outreach projects to increase public awareness of hazard risks and
provide information regarding steps to protect themselves and their properties

Objective 7.4

Utilize local library resources to educate the public on hazard risks and mitigation
alternatives

Objective 7.5

Ensure availability of qualified local government staff to provide technical assistance to
advise property owners of various hazard risks and mitigation alternatives

Objective 7.6

Use school and other community education resources to conduct programs on topics
related to hazard risks and mitigation measures

Objective 7.7

Utilize all available mass media (i.e. newspapers, radio, TV, cable access, internet, etc.)
to increase public awareness and distribute public information on hazard mitigation
topics

Objective 7.8

Promote the use of weather radios in critical facilities, institutions, businesses, and
homes as a means of advance warning

Objective 7.9

Promote signage regarding hazards to motorists pertaining to flooded or iced roadways
and bridges
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6.4 Identification and Analysis of Mitigation Actions and Projects
The strategic planning approach for identifying and analyzing mitigation actions and projects
followed five overarching categories. These categories are:

e Prevention: Government administrative or regulatory actions or processes that influence
the way land and buildings are developed and built. These actions also include public
activities that reduce hazard losses. Examples include building and construction code
revisions; zoning regulation changes; and computer hazard modeling.

e Property Protection: Actions that involve the modifications of existing buildings or
structures to protect them from a hazard, or removal from the hazard area. Examples
include roadway elevations, improving wind and impact resistance, and flood proofing.

e Public Education and Awareness: Action to inform and educate citizens, elected officials,
and property owners about the hazards and potential ways to mitigate them. Examples
include programs that target repetitive loss properties and vulnerable populations.

e Natural Resources Protection: Actions that, in addition to minimizing hazard losses, also
preserve or restore the function of natural systems. Examples include projects to create
open space, green space, and stream restoration.

e Structural Projects: Actions that involve the construction of structures to reduce the impact
of a hazard. Examples include projects that control floodwater, reconstruction of dams, and
construction of regional retention areas.

e Emergency Services: Actions that protect people and property during and immediately
after a disaster event or hazard event. Examples include enhancements that provide
advanced warning and redundant communications.

These categories were developed by FEMA for managing a successful mitigation program and were
utilized for guiding jurisdictions in identifying the mitigation measures. A sample of the guidance
packet that was used for each jurisdiction’s meeting is included in Appendix C — Meeting
Documentation.

6.5 Analysis and Implementation of Mitigation Projects

The STAPLEE process is the methodology by which the Hazard Mitigation Planning Committee and
local jurisdictions analyzed and prioritized potential mitigation projects. STAPLEE examines social,
technical, administrative, political, legal, environmental, and economic considerations. Hazard
Mitigation Committee members from each jurisdiction participated in the evaluation and selection of
mitigation measures. Using this method, each jurisdiction assigned a priority to selected measures,
estimated costs, and where possible identified potential funding sources, including potential eligibility
for FEMA Hazard Mitigation Assistance Programs.

The STAPLEE method guided the evaluation of the range of measures considered by the Hazard
Mitigation Planning Committee and its recommended action programs for each participating
jurisdiction. The STAPLEE method addressed the following areas of concern and responded to
many of the questions presented here:

Social Considerations

e Socially equitable. Will the proposed measure be socially equitable to minority,
disadvantaged, and special needs populations, such as the elderly and handicapped?

¢ Neighborhood impact. Will the measure disrupt established neighborhoods or improve
quality of life for affected neighborhoods?
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o Community support. Is the measure consistent with community values? Will the affected
community support the measure?

e Impact on social and cultural resources. Does the measure adversely affect valued local
resources or enhance those resources?

Technical Considerations

e Technical feasibility. Is the proposal technically possible? Are there technical issues that
remain? Does the measure effectively solve problem or create new problems? Are there
secondary impacts might be considered? Have professional experts been consulted?

Administrative Considerations

e Staffing. Does the jurisdiction have adequate staff resources and expertise to implement the
measure? Will additional staff, training, or consultants be necessary? Can local funds
support staffing demands? Will the measure overburden existing staff loads?

¢ Maintenance. Does the jurisdiction have the capabilities to maintain the proposed project
once it is completed? Are staff, funds, and facilites available for long-term project
maintenance?

e Timing. Can the measure be implemented in a timely manner? Are the timeframes for
implementation reasonable?

Political Considerations

o Political support. Does the local governing body support the proposed measure? Does the
public support the measure? Do stakeholders support the measure? What advocates might
facilitate implementation of the proposal?

Legal Considerations

e National Environmental Policy Act (NEPA). Will the measure be consistent with Federal
NEPA criteria? How will the measure affect environmental resources, such as land, water,
air, wildlife, vegetation, historic properties, archaeological sites, etc.? Can potentially adverse
impacts be sufficiently mitigated through reasonable methods?

e State and local environmental regulations. Will the measure be in compliance with State and
local environmental laws, such as flood plain management regulations, water quality
standards, and wetlands protection criteria?

e Environmental conservation goals. Will the proposal advance the overall environmental goals
and objectives of the community?

Economic Considerations

¢ Availability of funds. Will the measure require Federal or other outside funding sources? Are
local funds available? Can in-kind services reduce local obligations? What is the projected
availability of required funds during the timeframe for implementation? Where funding is not
apparently available, should the project still be considered but at a lower priority?

o Benefits to be derived from the proposed measure. Will the measure likely reduce dollar
losses from property damages in the event of a hazard? To what degree?

e Costs. Are the costs reasonable in relation to the likely benefits? Do economic benefits to the
community outweigh estimated project costs? What cost reduction alternatives might be
available?
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o Economic feasibility. Have the costs and benefits of the preferred measure been compared
against other alternatives? What is the economic impact of the no-action alternative? Is this
the most economically effective solution?

e Impact on local economy. Will the proposed measure improve local economic activities?
What impact might the measure have on the tax base?

e Economic development goals. Will the proposal advance the overall economic goals and
objectives of the community?

In addition to STAPLEE and community capabilities, the jurisdictions examined other evaluation
criteria, including consistency with the vision, goals, and objectives; weight of the benefit to cost;
FEMA and State funding priorities for Hazard Mitigation Assistance grants; and the fiscal and staffing
capacities of the jurisdictions for carrying out the measures.

The STAPLEE evaluation also facilitated the prioritization of measures. If a measure under
consideration was found to be financially feasible and had high ratings, it was given a higher priority
for implementation than measures that fell lower in the rating. Moreover, a general economic
evaluation was performed as part of the STAPLEE method, as described above. Weighing potential
economic benefits to reducing damages against costs made it possible to select among competing
projects. Especially important to the selection process is the estimated cost and availability of funds
through local sources and potential FEMA Hazard Mitigation Assistance (HMA) grant programs.
Prior to implementation of projects proposed for HMA funding, a detailed benefit-cost analysis (BCA)
will be required.

All of the above considerations and prioritization methods resulted in the final Mitigation Actions
presented in Section 6.6 below.

6.6 County and Jurisdiction Mitigation Actions

Fulton County and its jurisdictions have been actively engaging and implementing hazards mitigation
actions to reduce current and future risk to its residents and businesses.

Participating jurisdictions have identified mitigation measures for their respective jurisdictions and
are presented in Table 6-3. Jurisdictions are responsible for establishing their respective action
projects and programs as they relate to the items included in the table. The proposed measures are
within the authority of the jurisdiction or are part of a joint effort among multiple jurisdictions covered
by this plan. Each jurisdiction participated in the development of its action program through its
representative(s) on the Hazard Mitigation Committee, who identified and analyzed a comprehensive
range of mitigation actions and projects that address each identified hazard. All actions included in
these projects and programs are achievable and within the capabilities of each jurisdictions. Projects
numbers denoted by the symbol “}” indicate an action that supports NFIP participation or
compliance.

Fulton County 2016 Multijurisdictional Hazard Mitigation Plan 6-8
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