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Introduction

The Federal Disaster Mitigation Act of 2000 (DMAZ2K) requstse, local, and tribal governments to
develop and maintain a mitigation plan to be eligible for certain federal disaster assistance and hazard
mitigation funding programs.

Mitigation seeksto reducel KI T F NRQ&a A Y LI O @dss of difi, Apfogerty amage,A y Of d:
disruption to local and regional economies, and the expenditure of public and private fionds

recovery. Sound mitigation must be based asound risk assessmethat quantifies the potential

losesof a disaster by assesg the vulnerability of buildings, infrastructure, and people.

In recognition of the importance of planning in mitigation activities, FBN&&usMH, a powerful
disaster risk assessment tool based geographic information systesn(GIS). This tool enables
communities of all sizes to predict estimated losses from floods, hurricanes, earthquakes, and other
related phenomena and to measure the impact of various mitigation practices that might help reduce
those losses.

In 2017, the Georgia Department of Ememcy Management partnered with Theeart of Georgia
Altamaha Regional CommissigiHtOGARYLto dewelop a déailed risk assessmelfibcused on defining
hurricane, riverine flood and tornadmpacts for Georgial hisassessment identifies the characteristics
and potential consequences of the disaster, how much of the community could be affected by the
disaster, and the impact on community assetth the following years, the Georgia Association of
Regional Commissions (GARC) are utilizing this workflow to defpeects in other counties in Georgia.
This doament provides the results faCandlerCounty.

Risk Assessment Process Overview

HazusMH Version 2 SHA was used toperform the analysedor CandlerCounty The HazusMH
application includeslefault data for every county in the US. TiMazusMH data was derived from a
variety of national sources and in sermsases the data are also several years old. Whenever possible,
using local provided data is preferre@andlerCounty provided building invéory information from the
O2dzyie Q&8 LINRLISNI & (ThisEsectiod deSciibesytBey/dhanges madeSty the default
HazusMH inventory and the modeling parameters used for each scenario.

County Inventory Changes

The default HazuMH site-specificpoint inventorywas updated using data compiled from tB=orgia
Emergency Management Agen@EMA) The default HazuMH aggregate inventoryGeneral Building
Stock)wasalsoupdated prior to runmg thescenariosReported losses reflect the updated datets.



General Building Stock Updates

General Building Stock (GBS) is | The GBS records faandlerCounty were replaced with
inventory category that consists data derived from parcel and property assessment data
aggregated data (grouped by censi obtained from Candler County. The county provided
geographyt tract or block). Hazus| Property assessment data was current asJahuary20183

MH generates a combination of sitd and the parcel data current as dfnuary 2018 Records

specific and aggregated loss estima without improvements were deleted. The parcel
based on the given analysis and us bPoundaries were converted to parcel points located in the
input. centroids of each parcel boundary; theeach parcel point

was linked to an assessor record based upon matching
parcel numbersTheparcel assessor matafate for Candler
Countyis 99.% The generatedouilding nventory represens the approximate locations (within a
parcel) ofstructures The buildingrniventory was aggregated by census block. Both the tract and block
tables were updatedTable I1shows the results of the changes to the GBS tables by occupancy class.

Tablel: GBS Building Exposure Updates by Occupancy Class

Agricultural 19 28 $ 16,354,000 $ 48,120,000
Commercial 190 426 $ 90,844,000 $ 310,623,000
Education 7 13 $ 7,710,000 $ 111,044,000
Government 8 12 $ 3,330,000 $ 9,730,000
Industrial 31 31 $ 19,677,000 $ 76,865,000
Religious 26 59 $ 12,718,000 $ 42,634,000
Residential 4616 5079 $ 694,703,000 $ 532,985,000
Total 4897 5648 $ 845,336,000 $ 1,132,001,000

*The exposure values represent the total number and replacement cost foaatilerCounty Buildings



ForCandlerCounty, theupdated GBS$vas used to calculate hurricane wind losses. The flood losses and
tornado losses were calculated from building inventory modeled in Hatisis UseiDefined Facility

(UDP), or sitespecific pointsFigure 1 shows the distribution of buildings points based on the county
provided data.
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Figurel: CandlerCounty Overview

! The UDF inventory category in HaBl allows the user to enter sitgpecific data in place of GBS data.



Essential Facility Updates

The default HazusMH essential facilitydata was updated to reflect : o
improved information available in the Georgia Mitigation Informatic ESSential facilities include:

System(GMIS. For these risk analyses, onBMIS datafor buildings q Care facilities
that HazusMH classified as€Essential Facilitiesvas integrated into  EOCs
HazusMH because the application provides specialized reports q Fire stations
these fivetypes offacilities. Essential Facility inventomyas updated 9 Police stations
for the analysis conducted for this report.The following table 1 Schools

summarize the counts and exposures, where availabley Essential

Facility classificatioof the updateddatafor the county.
Table2: Updated Essential Facilities

Classification Updated Count Updated Exposure |l Classification Updated Count Updated Expos

Candler County Metter
EOC 1 $ 2,500,000 EOC 1 $ 2,500,000
Care 1 $ 14,000,000 Care 1 $ 14,000,000
Fire 3 $ 1,939,756  Fire 2 $ 1,800,000
Police 3 $ 15,000,000 Police 3 $ 15,000,000
School 2 $ 60,000,000  School 0 $ -
Total 10 $ 93,439,756  Total 7 $ 33,300,000
Pulaski

EOC 0 $

Care 0 $ -

Fire 1 $ 139,756

Police 0 $ -

School 0 $ -

Total 1 $ 139,756




Assumptions and Exceptions

HazusMH loss estimates may be impacted by certain assumptions and process variances made in this
risk assessment.

1 TheCandlerCountyanalysis usetiazusMH Version 2.25P1 which wageleased by FEMA in
May 2015.

1 County provided parcel and property assessment data may not fully reflect all buildings in the
county. For example, some counties do nqigg not-for-profit buildings such as government
buildings, schools and churches in their property assessment data. This data was used to update
the General Building Stock as well as the User Defined Facilities applied in this risk assessment.

1 GBSupdates from assessor data will skew loss calculations. The following attributes were
defaulted or calculated:
A Foundation Type was set from Occupancy Class
A First Floor Height was set from Foundation Type
A Content Cost was calculated from Replacement Cost
9 Itis assumed that the buildings are located at the centroid of the pardelss building
footprints are usedFor this analysis dfandlerCounty,parcel centroidawvere used.
1 The essential facilitiesxtracted from the GMI&ere only used in the portionfahe analysis
designated as essential facility damage. They were not used in the update of the General
Building Stock or the User Defined Facility inventory.

The hazard models incled in this risk assessmeimcluded:

1 Hurricane assessment which was qoised of a windnly damage assessment
9 Flood assessment based on the 1% annual chance event that inciuel@se assessments
1 Tornado assessment based on GIS modeling



Hurricane Risk Assessment

Hazard Definition

The National Hurricane Center describes a hurricane &®pcal cyclonein which the maximum
sustained wind is, at minimum, 74 miles per hour (nipfhe term hurricane is used fdtorthern
Hemisphere tropical cyclones east of the International Dateline to the Greenwich Meritiee term
typhoon is used for Pacific tropical cyclones north of the Equator west of the International Dateline.
Hurricanes in the Atlantic Ocean, Gulf of We®, and Caribbean form between June and November with
the peak of hurricane season occurring in the middle of SeptemBiggure 2 shows thamany
hurricanes have impacted the Atlantic and Gulf coasts of the United States.

“Buibe (1978)

Sandy R012)

Satfir-Simpson
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{at Rrike or Landal
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NOAA’s National Centers for Environmental Information
WWW.NCEI.N0aa.gov

Figure2: Continental United Statesutricane Strikes: 1950 to 2034
Hurricane intensities are measured using the S&finpson Hurricane Wind Scale (Ta®)leThis scale is
a 1to 5 categorization based on the hurricane's intensity at the indicated time.

2 National Hurricane Centdf011). "Glossary of NHC Terms." National Oceanic and Atmospheric Administration
http://www.nhc.noaa.gov/aboutgloss.shtml#iRetrieved?-23-2012

3 Source: NOAA National Climatic Data Center


http://www.nhc.noaa.gov/aboutgloss.shtml#TROPCYC
http://www.nhc.noaa.gov/aboutgloss.shtml#h

Table3: SaffirSimpson Hurricane Wind Scale

1 Tn ¢ dyerydangerous winds will produce some damage

2 dc ¢ ™ mxtremely dangerous winds will cause extensive dame
3 111- 130 Devastating damage will occur

4 131 -155 Catastrophic damage will occur

5 > 155 Catastrophic damage will occur

Hurricanes bring a complex set of impacts. The wirals a hurricane produce a rise in the water level

at landfall called storm surge. Storm surges produce coastal flooding effects that can be as damaging as
0KS KdzZNNA Ol ySQa ¢ Ay Rtedse inlamNiariod io&liagHuiriddhes $an @SONE A Y
produce tornadoes that can add to the wind damages inland. In this risk assessmbnturricane
winds,andcoastal storm surge are considered.

¢CKS bliGA2ylrf hOSIFYAO YR !'GY24aLIKSNAO ! RYAYAAUGNT G
database which contains all of the tracks of tropical systems since the-b@@0s. This database was

used to document the number of tropical systems that have affe@addlerCountyby creating a 20

YAES 0dzZFFSNI I NRPdzy R G KS 02 dzy Gitect ardifallin CabdleigRbity Buti 2 NI &
impacted the county. Since %8, CandlerCaunty has had49 tropical systemswithin 20 miles of its

county bordergTable 3.
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Table4: Tropical Systems affectii@andlerCounty

Year
1852
1856
1871
1871
1871
1877
1877
1885
1886

Month  Day
October 10
August 31
August 28
August 28
August 28
October 3
October 4
October 12
July 1

1888 September 9

1894
1898
1898

October 9
August 31
August 31

1901 September 18

1902  June 15
1904 November 4
1909

1909
1911
1911
1911
1915
1923
1923

July 2
July 3
August 28
August 29
August 29
August 3
June 27
June 27

Name Wind (Knots) Category Year Month Day Name Wind (Knots) Catego
NOTNAMED 60 TS 1924 September 30 NOTNAMED 55 E
NOTNAMED 60 TS 1929 October 1 NOTNAMED 40 TS
NOTNAMED 30 TD 1935 September 5 NOTNAMED 60 TS
NOTNAMED 30 D 1940 August 12 NOTNAMED 60 TS
NOTNAMED 30 TD 1940 August 12 NOTNAMED 55 TS
NOTNAMED 50 TS 1941 October 8 NOTNAMED 55 TS
NOTNAMED 40 TS 1946 October 8 NOTNAMED 35 TS
NOTNAMED 50 TS 1947 October 8 NOTNAMED 20 D
NOTNAMED 55 TS 1953 September 1 NOTNAMED 30 D
NOTNAMED 40 TS 1953 September 1 NOTNAMED 25 D
NOTNAMED 70 H1 1956 September 25  FLOSSY 35 E
NOTNAMED 60 TS 1964 August 29 CLEO 30 D
NOTNAMED 50 TS 1964 September 12 DORA 35 TS
NOTNAMED 35 TS 1964 September 13  DORA 35 TS
NOTNAMED 35 TS 1968  June 7 ABBY 50 TS
NOTNAMED 30 D 1968  June 7 ABBY 45 TS
NOTNAMED 25 TD 1968  June 7 ABBY 30 D
NOTNAMED 25 D 1985 November 22 KATE 65 H1
NOTNAMED 50 TS 1986 August 14 CHARLEY 10 SD
NOTNAMED 45 TS 1986 August 14 CHARLEY 10 SD
NOTNAMED 35 TS 1986 August 14 CHARLEY 10 SD
NOTNAMED 40 TS 1995  June 6 ALLISON 30 D
NOTNAMED 30 TD 1998 September 3 EARL 45 TS
NOTNAMED 30 D 1998 September 3 EARL 40 E

2006 June 14 ALBERTO 35 TS

Category Definitions:

TS¢ Tropical storm

TDc Tropical depression
CAT_X Category 1 (same format for 2,8and §
E ¢ Extratropical cyclone

11



Probabilistic Hurricane Scenario

The following probabilistievind damagerisk assessmenhodeled a Category storm with maximum
winds of83 mph.

Wind Damage Assessment

Wind lossewere determined from probabilistic models run fané Categoryl storm which equates to
the 1% chance storm everitigure3 shows wind speeds for the modelédrricane

Candler County
Category 1 Hurricane

80 mph

100 Year Wind Speeds

[ ]40-50

[ ]s1-60

[ Je1-70
[ 7-80

:!81-90 82 mph
[ 91- 100

[ 101-110 83 mph

B 111-120

I 121-130

B 131- 140

B 141-150

I 151 - 160

B 151-170

I 171- 180

0 126 25 5 Miles

Souwrces: Esri, GEBCO, NOAA, National Geographic,

contributors

. DeLorme, HERE, Geonames.org, and other

Figure3: Wind Speeds by Storm Category

Wind-Related Building Damages

Buildings CandlerCounty are vulnerable to storm events, and the cost to rebuild may have significant
consequences to the community. The following table shows a summary of the results efehdtet
building damage il€andlerCouny for the Categoryl (100 Year Event) star. The loss ratio expresses

buildinglosses as a percentage of total building replacement togte county Figure4 illustrates the
building loss ratiosf the madeled Categoryl storm.

12



Candler County
Category 1 Hurricane

Metter

7 4
/

S,
3
GBS_Loss_Ratio (LLL
Loss_Ratio g S
[ ] 0209895 e

[ 0209896 - 0.227405

I 0227406 - 0.392708
0 125 25 5 Miles

Sowces: Esri, GEBCO, NOAA, National Geographic, DeLorme, HERE, Geonames.org, and other

contributors

Figured: Hurricane WindsBS LodRatios

Table 5 shows thelurricaneWind Building Damage results including the number of buildings damaged,

total building damage, and economic loss.

Table5: Hurricane Wind Building Damage
Storm Number of

Building Total Economic

Loss

Classificatior Damaged Building Damages

Category 1 116

$2,667,200 $ 3,963,280

Loss Ratiq
0.24

Essential Facility Losses

Essential facilies are also vulnerable to storm events, ar
the potential loss of functionalitymay have significant
consequences to the community. Hazusl identified the
essential faciliies thatmay be moderately or severely
damaged by windsThe results are compileid Tableb.

There arelO essential facilities in
CandlerCounty.

Classification Number

EOC 1
Care 1
Fire 3
Police 3
School 2
Total 10

13




Table6: WindDamaged Essential Facilitysses
Storm  Facilities Moderately Facilities Completel’ Facilities with

Classificatior Damaged (>50%) Damaged (>50%) expected loss (<1day

Category 1 0 0 10

Shelter Requirements

HazusMH estimates the number of households evacuated from buildings with severe damage from high
velocity windsas well as the number of people who will require shrm sheltering. The results are
listed in Table 7 and mapped in Figure 5

Table 7: Displaced Households and People

Storm Classification  # of Displaced Households # of People Needing Short-Term Sheltg
Category 1 0 0

Candler County
Category 1 Hurricane

Short Term Shelter
* ¥ 1Dot=1

¢  ShortTermShelterNeeds
0 125 25 5 Miles

Souwrces: Esri, GEBCO, NOAA, National Geographic, DeLorme, HERE, Geonames.org, and other

contributors

Figure 5Hurricane Wind&helter Requirements
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Debris Generated from Hurricane Wind

HazusMH estimates the amount of debris that will be generatedtbgh velocityhurricanewinds and
quantifies it into three broad categories to determine the material handling equipment needed

i Reinforced Concrete ande®l Debris
9 Brick and Vdod and Other Building €bris
91 TreeDebris

Different material handling equipment is required for each catggof debris. Thestimates of debris
for this scenariare listed inTable8. The amount ohurricane wind relgtedree debris that is estimated
torequireLJA O1 dzLJ 4 GKS Lldzof A OQa SELISyaS Aa ftAadtSR Ay

Table8: Wind-Relatel Debris Weight (Tons)
Storm Brick, Wood, Reinforced Other

Classificatior and Other Concrete/Steel Tree Debris Tree Debris Total
Category 1 316 - 2,908 58,167 61,391

Figure6 shows thedistribution of all wind related debris resulting from @ategoryl hurricane. Each
dot represents20 tons of debris within the census tract in which it is located. The dmsrandomly
distributed within each census tract and therefate not represent the specific location of debris sites.

Candler County
Category 1 Hurricane

Debris (Tons)

[+ ]1Dot=20

*  Debris
0 125 25 5 Miles

——t—t—t—+—+—+—
Sources: Esri, GEBCO, NOAA, Nationsl Geographic, DeLorme, HERE, Geonames.org, and other
contributors

Figure6: Wind-Related Debris Weight (Tons)
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Flood Risk Asssment

Hazard Definition

Flooding is a significant natural hazard throughout the United States. The type, magnitude, and severity
of flooding are functions of the amount and distribution of precipitation over a given area, the rate at
which precipitationinfiltrates the ground, the geometry and hydrology of the catchment, and flow
dynamics and conditions in and along the river channel. Floods can be classified as lmee tfpes:
upstream floodsdownstream floodsor coastal floods

Upstream floodsalso called flash floods, occur in the upper parts of drainage basins and are generally
characterized by periods of intense rainfall over a short duration. These floods arise with very little
warning and often result in locally intense damage, and sometiloss of life, due to the high energy of

the flowing water. Flood waters can snap trees, topple buildings, and easily move large boulders or
other structures. Six inches of rushing water can upend a person; another 18 inches might carry off a
car. Generdy, upstream floods cause damage over relatively localized areas, but they can be quite
severe in the local areas in which they occur. Urban flooding is a type of upstream flood. Urban flooding
involves the overflow of storm drain systems and can be thmilteof inadequate drainage combined

with heavy rainfall or rapid snowmelUpstream or flash floods can occur at amnye of the year in
Georgia, but they are most common in the spring and summer months.

Downstream floodsalso called riverine floods, ffer to floods on large rivers at locations with large
upstream catchments. Downstream floods are typically associated with precipitation events that are of
relatively long duration and occur over large areas. Flooding on small tributary streams maytdud limi
but the contribution of increased runoff may result in a large flood downstream. The lag time between
precipitation and time of the flood peak is much longer for downstream floods than for upstream floods,
generally providing ample warning for peopt® move to safe locations and, to some extent, secure
some property against damage.

Coastal floods occurring on the Atlantic and Grif
coasts may be refad to hurricanes or other The SFHA is the area where the Natiof
combined offshore, nearshore, and shorelir Ct 22 R LyadzNJ yOS t NE
processes. The effects of these complc Management regulations must be enforce
interrelationships vary significantly across coast and the area where the mandator

settings, leading to challenges in the determination
the base (dpercentannualchance) lbod for hazard
mapping purposes. Land area covered by floodwat:
of the base flood is identified as a Special Flo
Hazard Area (SFHAJhe CandlerCounty flood risk

assessment analyzed at risk structures in the SFHA.

purchase offlood insurance applies. Th
owner of a structure in a highisk area must
carry flood insurance, if the owner carries
mortgage from a federally regulated c
insured lender or servicer.

The following probabilistic risk asesgnent involves an analysis of Eoannual chance riverindood

event.

16



Riverine 1% Flood Scenario

Riverine lossewere determined from thel%flood boundariesdownloaded from the FEMA Flood Map
Service Center ilOctober 2018. The flood boundarieswere overlaid with the USG$0 meter DEM
using the HazuMH Enhanced Quick Look tom generate riverine depth grids.The riverine flood
depth gridwas then imported into HazudviH to calculate the riverine flood loss estimatdsigure7
illustrates the riveine inundationboundary associated with th&%annualchance.Please note that the
riverine flooding may not take into account elevated housing or ragzsk Flood Elevation

Candler County
Riverine 100 Year Flood

Metter
A d

Riverine Flood Losses

- Flood Boundary
0 2 4 Miles

A

Souwrces: Esri, GEBCO, NOAA, National Geographic, DelLorme, HERE, Geonames .org, and other
contributors

Figure7: Riverine 1% Flood Inundation
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Riverine 1% Flood Building Damages

Buildings inCandlerCounty are winerable to flooding fromevents equivalent to thd%riverine flood.
The economic and social impacts from a flood of this magnitudebeasignificant. Table9 providesa
summary of thepotential flood-related building dmage inCandlerCountyby jurisdictionthat might be
experienced fromthe 1% flood. Figure8 maps thepotential loss ratios of total building exposure to
losses sustained twuildingsfrom the 1% floodby 2010census blockand Figure 9 illustrates the
relationship of building locations to the 1% flood inundation boundary

Table9: CandlerCounty Riverine 1% Building Losses
Total

Occupancy Total Buildings Total Total Losses tc Loss Ratio of
Classificatior Buildings Damagec Building Exposure Buildings Exposed to Damage
Metter
Religious 29 1 $ 24,931,157 $ 9,053 0.04%
Residential 1,673 84 $ 215,164,014 $ 2,079,959 0.97%
Commercial 361 7 $ 258,908,961 $ 215,195 0.08%
Pulaski
Residential 83 3 $ 12,164,775 $ 93,172 0.77%
Unincorporated
Residential 3,323 32 $ 305,666,358 $ 780,478 0.26%
County Total
Total 5,469 127 $ 816,835,264 $ 3,177,857

Candler County
Riverine 100 Year Flood

Riverine Flood Losses

LossRatio

[ ]o0.00%-0014%
[ 0.014% - 0.030%
I 0.030% - 0.054%
I 0.054% -0.121%

I o.121% - 0.215%
0 2 4 Miles

Souwces: Esri, GEBCO, NOAA, National Geographic, DelLorme, HERE, Geonames.org, and other

contributors

Hgure8: PotentialUDH_oss Ratios from the 1% Riverine Flood

18



Candler County
Riverine 100 Year Flood

*
*

Riverine Flood Losses
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Sources: Esri, GEBCO, NOAA, National Geographic, DeLorme, HERE, Geonames .org, and other

contributors

Figure9: Damageduildings inL%Riverine Flood

Riverine 1% Flood Essential Facility Losses

An essential facilitynay encounter many of the same impacts as other buildings within fthed
boundary. Thesenipacts can include structural failure, extensive water damage to the facility and loss
of facility functionality (e.g. a damaged police station will no longer be able to serve the community).
The analysis has identified that wefeEssential Facilitiesubject todamage in theCandlerCounty
riverine 1% probability floodplain.

Table 10: Expected Damage to Essential Facilities in 1% Riverine Flood

Fire Station 3 0 0 0
Hospitals 1 0 0 0
Police Stations 3 0 0 0
Schools 2 0] 0 0
EOCs 0 0 0 0
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Riverine 1% Flood Shelter Requirements

HazusMH estimatesthat the number ofhouseholds that are expected twe displaced from their homes

due to riverine flooding and the associated potential evacuation. The model esti@idwuseholds

might be displaced due to the flood. Displacement includes households evacuated within or very near
to the inundated area.Diglaced households represeftt7 individuals, of whichl57 mayrequire short

term publicly providedshelter. The esults are mapped in Figuré0. These numbers may be
overestimated for two reasons: elevated housing not taken into account and parcel centroids (not
alignedexactly with actual structures).

FigurelO: Estimated Flood Shelter Requiremeimd %RiverineFlood
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