ANNEXC
HARRISONCOUNTY

This annex includes jurisdictipecific information for Harrison County and its participating
municipalities It consists of the followinfjve subsections:

C1 HarrisonCountyCommunity Profile

C2 HarrisonCountyRisk Assessment

C3 HarrisonCountyVulnerabilityAssessment
C4 HarrisonCountyCapability Assessment
C5 HarrisonCountyMitigation Strategy
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Cl HARRISONCOUNTYCOMMUNITYPROFILE

C1.1 Geography and the Environment

HarrisonCountyis located on the Mississippi coast comprisesfive cities . A f 2 EA X 5 QL 0 SNIJA £ f
Long Beach, and Pass Christias well as many srainincorporated communitiesAn orientation map
is provided agigureC1.

HarrisonCounty is situated in the East Gulf Coastal Plain. It is made up of the gently rolling Pine Belt, also
1y26y a GKS atAySe 222Raxé FyR GKS O2Fradlt F NBF
generally low topographic elevations and exteesitacts of marshy land. There are many rivers, creeks,

bayous, and other natural drainage networks in the region which empty into the Gulf of M&kiedotal

area of the county i876square miles402square miles of which is water area.

HarrisonCourty enjoys four distinct seasons but the climate in the region is generally hot and humid
compared to the rest of the United States given its latitude and location along the Gulf Coast. Precipitation
is generally highest in winter months when the temperasiare moderately lower, but the likelihood of
precipitation remains relatively constant throughout the year. Snowfall is rare but does occur. Summers
in the region can become fairly hot with average highs in the nineties and lows in the seventies.idine reg

is also often susceptible to turbulent weather when warm, wet air from the Gulf of Mexico is pushed up
into the region to mix with cooler air coming down from across the continent which can result in severe
weather conditions. This is particularly trirethe spring when seasons are changing and diverse weather
patterns interact. The region is also subject to hurricanes and tropical storms from June to October.
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ANNEX CHARRISONCOUNTY

HGUREC 1: HARRISONXCOUNTYORIENTATIOMAP
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C1.2 Population and Demographics

According to the 2010 CensusarrisonCounty has a population dB7,105people The ounty has seen
a decreasein populationbetween 2000 and 201Moweverone municipality hasexperiencedsignificant
growth. The population density i826 people per square mildPopulation counts from th&).S Census
Bureau for 1990, 2000, and 2010 fbe county and participating jurisdictions are presentediableC1.

TABLEC 1: POPULATIOICOUNTS FORARRISONDOUNTY

Jurisdiction 1990 Census 2000 Census 2010 Census % Change
Population Population Population 20002010

Harrison County 165,365 189,601 187,105 -1.3%
Biloxi 46,319 50,644 44,054 -13.0%
5QL 06 SNIA f 6,566 7,608 9,486 24.7%
Gulfport 40,775 71,127 67,793 -4.7%
Long Beach 15,804 17,320 14,792 -14.6%
Pass Christian 5,557 6,579 4,613 -29.9%

SourcelUnited States Census Bured990, 2000, 2010 Census
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ANNEX CHARRISONCOUNTY

Based on the 2010 Census, the median age of residenittaanfsonCounty is35.3 years The racial
characteristics of theounty are presented iTableC2. Whites make up the majority of the population
in the county,accounting foralmost70 percent ofthe population

TABLEC 2: DEMOGRAPHICS BIARRISONDOUNTY

. INET)YE
American .. Persons
. Blalck or indian or . Hawaiian or Other Two or of
White, African Alaska Asian, Other Race More Hispanic
Jurisdiction Percent | American, ) Percent Pacific ' | Races, Pa
Native, Percent Origin,
(2010) Percent Percent (2010) Islander, (2010) percent Percent
(2010) (2010) Percent (2010) (2010)*
(2010)
Harrison County 69.7% 22.1% 0.5% 2.8% 0.1% 2.1% 2.7% 5.3%
Biloxi 68.4% 19.6% 0.5% 4.4% 0.2% 3.8% 3.1% 8.7%
5QLO0SNDAT . 709% 15.7% 0.5%  8.3% 0.1% 1.2% 3.3% 4.8%
Gulfport 56.9% 36.1% 0.4% 1.7% 0.1% 2.1% 2.7% 5.2%
Long Beach 85.5% 8.3% 0.5% 2.6% 0.1% 1.1% 2.0% 3.7%
Pass Christian 64.3% 27.9% 0.4% 3.9% 0.0% 1.3% 2.2% 3.0%

*Hispanics may be of any race, so also are included in applicable race categories
SourceUnited States Census Bure2010 Census

C1.3 Housing

According to the 2010 .8 Census, there ar85,181housing units irHarrisonCounty, the majority of
which are single family homeldousing information for the county arfitve municipalitiesis presented in
TableC3. As showrin the table there is a low percentage of season housing units throughout the county,
except forin the City of Pass Christian

TABLEC 3: HOUSINAHARACTERISTIOBHARRISONDOUNTY

Jurisdiction Housing Units Housing Units Seasonal Units, Median Home
(2000) (2010) Percent (2010) | Value (201-2015

Harrison County 79,636 85,181 1.9% $137,700
Biloxi 22,115 21,278 2.2% $147,200
5QL 0 SNIDA f 3,088 4,298 0.8% $114,000
Gulfport 29,559 31,602 1.3% $117,300
Long Beach 7,203 6,695 1.8% $144,600
Pass Christian 3,351 2,494 10.2% $169,400

SourcelUnited States Census Bure2000 and 2010 Census, 262015 American Community SurveY &ar Estimates
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ANNEX CHARRISONCOUNTY

C1.4 Infrastructure
TRANSPORTATION

InHarrisonCounty Interstate10 and U.S. Highway @in east to westllowing transportationin southern
half of the county Interstate 110/Mississippi Highway 67 and U.S. Highway 49 run-sotith through
Harrison County.

TheGulfportBiloxi International Airporis located in Harrison CountYhis airport is served by three major
airlines with direct flights to Atlanta, Charlotte, Dallas/Ft. Worth, and Houston as well as connections to
hundreds of locations in the U.S. and worldwide. Thereissdso a military airport on Kessler Air Force
Base in Biloxi

In terms of other transportation serviceBprt of Gulfportoperates within the county, connecting it to
national and global market§woClasd Major railways also serve tlwaunty.

UTILITIES

Electrical power in Harrison Countyniginly provided by electric power associations. Mississippi Power
Company also provides powtr some parts of the county.

CenterPoint Energy Resources is the natural gas supplier that serves Harrison County.

Water and sewer service is provided by a tnemof different sources including several of the participating
cities and the county, but unincorporated areas often rely on septic systems and wéllsrisonCounty.

COMMUNITY FACILITIES

There are a number of buildings and community facilities located througHatrisonCounty According

to the data collected for the vulnerability assessment (Section 6.4.1), therel astemmunications
facilities, 3 emergency operations centers (EOCdjré2tations, 13 medical facilities, 17 police stations,
92 power/gas facilities, 29 private/neprofit facilities, 75 pubc facilities, 68 schools, 3 shelters, 69 special
populations facilities, 26 transportation facilities, and 42 water/wastewatellifes located within the
county.

Thereare sixhospitak located inHarrisonCounty These include/A Gulf Coast Veterans Health Care
System Merit Health Biloxiand U.S. Air Force Medical Center Keesler in BiloxiGarden Park Medical
Center Memorid Hospita] and Select Specialty Gulfport Hospitain Gulfport. There are also several
additional medical care facilities locatedthe countyas outlined in the vulnerability assessment (Section
6.4.1).

Harrison Countyontains numerous local, state, and national parks and recreation areas, including the
Gulf Islands National Seashore, Mississippi Gulf Coast National HeritagendrBeSoto National Forest
Golf courses and resorts, recreational and sports fishingingiag and casinos, and sand beaches are
abundant in the county.
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ANNEX CHARRISONCOUNTY

Cl1.5 Land Use

Many areas oHarrisonCounty are undeveloped or sparsely developed. There are several incorporated
municipalities located along the coa€tastal land use patterns radiafeom city centers and commercial

land uses are located in central business districts and highway strips, with surrounding housing that
becomes progressively large in lot size and floor area with distance from the central business districts.
Residential ad nonresidential densities are generally low, and concentrated mix of uses are infrequent,
creating an auteoriented land use pattern along the coast. Upland land use patterns differ markedly from
the coastal plain. There are only a few municipalities amithcorporated rural centers. There is a mix of
protected lands, such as the DeSoto National Forest. Private lands are used for exurban housing,
agriculture, and forestry. Consistent with its rural character, densities are very low and uses are not mixed,
making motor vehicles the only viable mode for virtually all travel.

Local land use and associated regulations are further discusS&=ttion 7: Capability Assessment.

C1.6 Employment and Industry

According to the 2011 to 2015 American Commufityvey (ACSHear estimates, in 2015, Harrison
County had an average annual employment of 82,911 workers and an average unemployment rate of 9.7
percent (compared to 10.3 percent for the state). In 2015, Haeicational Services, and Health Care and
Socal Assistance industgmployed 19.1 percent of the workforce followed by Arts, Entertainment, and
Recreation, and Accommodation and Food Services (17.8%); Retail Trade (12.8%); and Public
Administration (9.4%). In 2015, the average annual median housaéhoddne in Harrison County was
$41,722compared to $39,665 in the state of Mississippi.

C2 HARRISONCOUNTYRISK ASSESSMENT
Thissubsection includes hazard profiles for each of #ignificanthazardddentified in Sectiond: Hazard
Identificationas they pertairio HarrisonCounty Each hazard profile includaslescription of the haza@

location and extent, notable historical occurrencasd the probability of future occurrence&dditional
information can be found in Section Bazard Profiles

FLOODRELATED HAZARDS

C2.1 Dam and Levee Failure
LOCATION AND SPATIAL EXTENT
According to the Mississippi Department of Environmental Quality, there is one high hazard dam in

HarrisonCounty* FigureC2 and FigureC 3 show the location of this high hazard dam as well as mapped
dam inundation areas, anflableCA4 listsit by name.

1 The list of high hazard dams obtained from the Mississippi Department of Environmental Quality was reviewed and amended
by local officials to the best of their knowledge.

MEMA District 9RegionalHazard Mitigation Plan C5
DRAFTz February 2017



ANNEX CHARRISONCOUNTY

AGUREC 2: HARRISONBOUNTYHIGHHAZARIDAM LOCATIONS
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ANNEX CHARRISONCOUNTY

HGUREC 3: HARRISOXBOUNTYDAM INUNDATIOM\REAS
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Source: Mississippi Department of EnvironmeQiadlity

TABLEC 4: HARRISOXDOUNTYHIGHHAZARDAMS
Dam Name Hazard Potential
HarrisonCounty

LAKE A TWIN LAKES SUBDIVISION DAM High
Source: Mississippi Department of Environmental Quality

HISTORICAL OCCURRENCES

According to the Mississippi State Hazard Mitigation Plan, there has been one dam failure reported in
HarrisonCounty. Although no damage was reported with this event, several breach scenarios in the region
could be catastrophic.

TableC5 below provides a brief description of tleme reported dam failure.
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ANNEX CHARRISONCOUNTY

TABLEC 5: HARRISONBOUNTYDAM FAILURE$1982-2012)
Cause of Failure

October 2002 Harrison Windy Hills Lake Pipingalong primary spillway conduit
Source: Mississippi State Hazard Mitigation Plan

PROBABILITY OF FUTURE OCCURRENCES

Given the current dam inventory and historic data, a dam breach is possible (between 1 and 10 percent
annual probability) in the futureHowever, as has been demonstrated in the past, regular monitoring is
necessary to prevent these events.

C2.2 Erosion
LOCATION AND SPATIAL EXTENT

For the most part, major erosion HarrisonCounty is typically caused by coastal tides, ocean currents,

and storm events. Although the county also experiences riverine erosion in many of its inland areas, these
are of somewhat less concern than coastal erosion areas which historically have had larger impacts. Unlike
inland areas, where the soil has greateganic matter content, coastal soils are mainly composed of fine
grained patrticles such as sand. This makes coastal soils much more susceptible to erosion. Although some
areas of theHarrisonCounty coast are protected and natural erosion processes are allowed to take place
for the most part, many areas near where development has occurred are especially susceptible.

At this time, there is limited data available on localized areas of erdsgiost of the information collected

by the United States Geological Survey (USGS) is focused on the barrier islands that are just off the coast
of the mainland. The lonterm shoreline change for the barrier islands as calculated by the USGS can be
found in FigureC4 It should be noted that many areas of the coast are protected through the use of
structural technigues. Also, a great deal of renourishment activities are carried out along the mainland
coastal communities.
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ANNEX CHARRISONCOUNTY

HGUREC4: LONG TERMSHORELINEHANGEM/YR)IN THEMEMADISTRIC® REGION
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HISTORICAL OCCURRENCES
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Several sources were vetted to identify areas of erosidddrison CountyThis includes searching local
newspapers, interviewing local officials, and reviewing previous hazard mitigation plans. Because
dramatic, shortterm erosion tends to take place after major storm events such as hurricanes, flooding,
or storm surge, the @sion events often correspond directly with those events. Conversely, with long
term erosion, it is difficult to identify a specific historic occurrence because these events are by nature
occurring at all times over a long period at a very gradual raxefbre, longterm historic erosion events
cannot be confined to a specific timeframe or occurrence.

PROBABILITY OF FUTURE OCCURRENCES

Erosion remains a natural, dynamic, and continuous procesddoisonCounty, and it will continue to
occur. The anmal probability level assigned for erasion is likely (between 10 and 100 percent annually).
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ANNEX CHARRISONCOUNTY

C2.3 Flood
LOCATION AND SPATIAL EXTENT

There are areas iHarrisonCounty that are susceptible to flood events. Special flood hazard areas in the
county were mapped using Geographic Information System (GIS) and FEMA Digital Flood Insurance Rate
Maps (DFIRM). This includes Zone #dficent annual chance floodplain), ZoA& (ipercent annual

chance floodplain with elevations), Zone VEpétcent annual chance floodplain with additional hazards

due to storminduced velocity wave action), Zone X500 {fe2cent annual chance floodplain), and Zone

D (undetermined risk aredyigureC5illustrates the location and extent of currently mapped special flood
hazard areas for the county based on best available FEMA Digital Flood Insurance Rate Map (DFIRM) data.

HGUREC5: SPECIAELOODHAZARDAREAS INHARRISONDOUNTY

MEMA District 9 sl ddley \'\|  HARRISON COUNTY,
Regional Hazard Mitigation Plan tio \

Pearl Riv%r Ceunty

Legend

1.0perceatanvalciarce thod aka
B 02p:rceatanialciaic: od ara
WE-zone: 1.0 pe ro2 atananalciarce 1hod area with ue kotty kazad N

2 Dzore:Urdermhed rikarea D e s
/NS Wdor Roads

4 Partcpatig M kpaltt:s

] parcpathgConates &

7] suendng ns contes

B sumndngstae contes o 15 3 8 g uMiIes

Source: Federal Emergency Management Agency

HISTORICAL OCCURRENCES

Floods were at least partially responsible $ixdisaster declarations inlarrisonCounty in 1974, 180,
1990, twicein 1991, and 1995Information from the National Climatic Data Center was used to ascertain

2 A complete listing of historical disaster declarations can be found in Sectitazdrd Identification
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ANNEX CHARRISONCOUNTY

additional historical flood events. The National Climatic Data Center reported a tofdl efents in
HarrisonCounty since 198° These events accounted for over $3million (2016dollars) in property
damageand one fatalityin the county? A summary of these events is presentedliable C6. Specific
information on flood events, including date, type of flooding, and deaths and injuries, can beifound
TableC7.

TABLEC 6: SUMMARY OFLOODOCCURRENCESHNRRISONXCOUNTY

Location Number of Deaths/Injuries Property Annualized
Occurrences ) Damage (2016)] Property Losses

Biloxi $103,389 $5,169
5QL6SNBATES 1 0/0 $10,339 $3,446
Gulfport 7 0/0 $0 $0
Long Beach 6 1/0 $1,366,517 $195,217
Pass Christian 3 O/O $0 $0
Unincorporated Area $1,658,219 $82,911

HARRISON COUNT

Source: National Climatic Data Center

TABLEC .7: HISTORICAH.OODEVENTS INHARRISONCOUNTY

Deaths/Injuries | Property Damage

Biloxi

BILOXI 5/28/1996 Flood 0/0 $0
BILOXI 8/25/2002 Flood 0/0 $0
(BIX)KEESLER AFB BIL 12/12/2009 Flash Flood 0/0 $0
BILOXI 8/18/2013 Flash Flood 0/0 $103,389
BILOXI 4/12/2015 Flash Flood 0/0 $0
BILOXI 4/12/2015 Flash Flood 0/0 $0
(BIX)KEESLER AFB BIL 4/14/2015 Flash Flood 0/0 $0
BILOXI 4/28/2016 Flash Flood 0/0 $0
5QL6SNIDAT S

D IBERVILLE 7/6/2013 Flash Flood 0/0 $10,339
Gulfport

GULFPORT 4/15/1996 Flood 0/0 $0
GULFPORT 7/26/1997 Flood 0/0 $0
GULFPORT 9/19/2001 Flood 0/0 $0
GULFPORT 7/17/2003 Heavy Rain 0/0 $0
GULFPORT 4/5/2008 Heavy Rain 0/0 $0
GULFPORT 2/25/2013 Flash Flood 0/0 $0
(GPT)GULFPORT RGNL 4/15/2015 Flash Flood 0/0 $0

3 These flood events are only inclusive of those reported by the National Climatic Data Center (NCDC) freimal@@6June

2016 It is likely that additional occurrences have occurred and have gone unrepartattiitional locatlata becomes available,
this hazargrofile will be amended.

4 Adjusteddollar values were calculatédsed orthe average Consumer Price Index for a given calendar year. This index value
has been calculated every year sih@&3.For 2016 the August2016monthly index was used.
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ANNEX CHARRISONCOUNTY

Deaths/Injuries | Property Damage

Long Beach

LONG BEACH 3/28/2009 Flash Flood 1/0 $841,998
LONG BEACH 7/18/2011 Flash Flood 0/0 $0
LONG BEACH 8/29/2012 Flash Flood 0/0 $524,519
LONG BEACH 4/29/2014 Flash Flood 0/0 $0
LONG BEACH 4/29/2014 Flash Flood 0/0 $0
LONG BEACH 4/15/2015 Flash Flood 0/0 $0
Pass Christian

PASS CHRISTIAN 5/19/1997 Flood 0/0 $0
PASS CHRISTIAN 3/21/2012 Flash Flood 0/0 $0
PASS CHRISTIAN 3/22/2012 Flash Flood 0/0 $0
Unincorporated Area

SOUTH PORTION 7/8/1996 Flood 0/0 $153,507
COUNTYWIDE 1/7/1998 Flood 0/0 $0
COUNTYWIDE 3/7/1998 Flash Flood 0/0 $0
HARRISON (ZONE) 3/8/1998 Flood 0/0 $0
COUNTYWIDE 6/11/2001 Flash Flood 0/0 $1,019,987
COUNTYWIDE 9/26/2002 Flash Flood 0/0 $0
HARRISON (ZONE) 7/1/2003 Flood 0/0 $196,348
COUNTYWIDE 3/31/2005 Heavy Rain 0/0 $0
COUNTYWIDE 4/1/2005 Flash Flood 0/0 $61,662
HARRISON (ZONE) 4/1/2005 Flood 0/0 $123,325
WOOL MARKET 5/1/2013 Flash Flood 0/0 $103,389
SAUCIER 5/9/2014 Heavy Rain 0/0 $0
LANDON 5/9/2014 Flash Flood 0/0 $0
HENDERSON PT 5/14/2014 Flash Flood 0/0 $0
LYMAN 5/16/2015 Heavy Rain 0/0 $0
WORTHAM 5/16/2015 Flash Flood 0/0 $0
HARRISON (ZONE) 10/25/2015 Coastal Flood 0/0 $0
RICEVILLE 5/17/2016 Heavy Rain 0/0 $0
SAUCIER 5/17/2016 Heavy Rain 0/0 $0
LYMAN 5/17/2016 Flash Flood 0/0 $0

*Property damage is reported in 2016 dollars; all damage may not have been reported.
Source: National Climatic Data Center

HISTORICAL SUMMARY OF INSURED FLOOD LOSSES

According to FEMA flood insurance policy records as of October 2016, there havi2b@érflood losses
reported inHarrisonCounty through the National Flood Insurance Program (NFIP) since 1978, totaling
almost$1.3 billionin claims payments. A summaof/these figures for the county is providedTiableCS8.

It should be emphasized that these numbers include only those losses to structures that were insured
through the NFIP policies, and for losses in which claims weghsand received. It is likely that many
additional instances of flood loss karrisonCounty were either uninsured, denied claims payment, or
not reported.
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TABLEC 8: SUMMARY ORNSUREBLOODLOSSES INARRISONCOUNTY

Location Num_bgr & Flood Losses Claims Payments
Policies

Biloxi 5,206 2,293 $253,008,756
5QLOSNIBATE S 515 27 $1,939,357
Gulfport 5,267 3,078 $285,499,409
Long Beach 2,640 1,505 $152,511,425
Pass Christian 2,093 2,550 $323,619,220
Unincorporated Area 2,640 3,224 $261,560,972

HARRISON COUNTY TOTAL 18,361 12,677 $1,278,139,139

Source: National Flood Insurance Program

REPETITIVE LOSS PROPERTIES

According to the Mississippi Emergency Management Agency, therg@ non-mitigated repetitive
loss properties located iHarrisonCounty, which accounted f&;932losses and almosti$5.5 millionin
claims payments under the NFIP. The average claim amount for these properd8s7is®Of thel,300
properties, 1,109 aresingle family, 28 are-2 family, 30 are assumed condominium, 13 are other
residential, 95 aramon-residentia] and 25 are unknownwithout mitigation, these properties will likely
continue to experience flood losseRableC9 presents detailed information on repetitive loss properties
and NFIP claims and policies KarrisonCounty.

TABLEC 9: REPETITIVEOSEROPERTIES HIARRISONCOUNTY

Properties | Properties] of Losse Payments Payments Payments Payment
197 single
family; 8 2
4 family; 6
assumed
condo; 3
other
residential;
25 non
Biloxi 239 residential 663 $27,856,539 $11,012,285 $38,868,824 $58,626

20 single
family; 3
other
residential;
2 non
5QL0SNDACE f 25 residential = o= =

405 single
family; 12
2-4 family;
14
assumed
condo; 6
other
residential;
56 other
non-
Gulfport 493 residential 1,554 $51,897,852 $17,554,404  $69,452,256 $44,693
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Locati Number of | Types of | Number Building Content Total Average
ocation Properties | Properties] of Losse Payments Payments Payments Payment
134 single
family; 3 2
4 family; 2
assumed
condo; 3
non-
Long Beach 142 residential 540 $11,802,135 $4,166,690 $15,968,825 $29,572
162 single
family; 2 2
4 family; 2
assumed
condo; 4
other
residential;
5 other
non-
Pass Christian 175 residential 493 $25,114,472 $7,796,198 $32,910,670 $66,756
211 single
family; 3 2
4 family; 6
assumed
condo; and
6 non
Unincorporated Area residential $29,049,809 $9,211,082 $38,260,891 $56,101

HARRISON
COUNTY TOTA -

*The information provided @ 5 QLOSNBAf S RAR y20 AyOfdRS aLISOAFAO o6dzi
payments information. Therefore, the number of losses, building payments, contents payments, and total payments for the
are not included in the caty total. Building types were determine by searching the addresses online.

Source: Federal Emergency Management Agency, National Flood Insurance Program

PROBABILITY OF FUTURE OCCURRENCES

Flood events will remain a threat farrisonCounty, and the probability of future occurrences will remain
highly likely (100 percent annual probability). The probability of future flood events based on magnitude
and according to best available data is illustrated in the figure abawéch indicates those areas
susceptible to the Jercent annual chance flood (1§@ar floodplain) and the O-gercent annual chance
flood (500year floodplain). Further, as described in other hazard profiles,highly likely thaHarrison
County will continue to gerience inland flooding associated with large tropical storms and hurricanes.

It can be inferred from the floodplain location maps, previous occurrences, and repetitive loss properties
that risk varies throughout the county. For example, toastal areaf the county has more floodplain

and thus a higher risk of flood than the rest of the county. Flood is not the greatest hazard of concern but
will continue to occur and cause damage. Therefore, mitigation actions may be warranted, particularly for
repetitive loss properties.

It should also be noted that anticipated sea level rise will increase the probability and intensity of future
tidal flooding events in years to come. Rising sea level over time will shorten the return period (increasing
the frequency of significant flood events. This hazard is discussed elsewhere in this section.
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C2.4 Storm Surge
LOCATION AND SPATIAL EXTENT

There are many areas lHarrisonCounty that are subject to potential storm surge inundation as modeled

and mapped by the National Oceanic and Atmospheric Administration (NGAWYe C6 illustrates

hurricane storm surge inundation zones based on a Category 3 storriiluBh@ation is derived from geo
referenced SLOSH (Sea, Lake, and Overland Surge from Hurricanes) data produced by the USACE in
coordination with NOAA. SLOSH is a modeling tool used to estimate storm surge for coastal areas resulting
from historical, hypthetical, or predicted hurricanes taking into account maximum expected levels for
pressure, size, forward speed, track, and winds. Therefore, the SLOSH data is best used for defining the
potential maximum surge associated with various storm intensitiearfigrparticular location. As shown

in the figure, the entire coast dflarrisonCounty is at high risk to storm surge inundation. Inland areas

may also experience substantial flooding during a storm event.

HGUREC 6. STORMSURGERSKAREAS INHEMEMADISTRIC® REGION
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HISTORICAL OCCURRENCES

According to the National Climatic Data Centdrsfiorm surge events have been reported fdarrison
County since 1998These events accounted fowver $6.9billion (2016 dollars) in property damageé
summary of these events is presentedTiable C10. Detailed information on the recorded storm surge
events can be found imableC11.

TABLEC10: SUMMARY OSTORMSURGEEVENTS INHARRISONCOUNTY

Location Number of Deaths/Injuries Property Annualized
Occurrences ) Damage (2016) Property Losses

Biloxi

5Q0L0oSNBALES 0 0/0 $O $0

Gulfport 0 0/0 $0 $0

Long Beach 0 0/0 $0 $0

Pas<Christian 1 O/O $369,406 $20,523
Unincorporated Area 9 $6,947,455,65C $534,419,665

HARRISON COUNT

Source: National Climatic Data Center

TABLEC11: HISTORICASTORMSURGEEVENTS IMARRISONCOUNTY

Magnitude Deaths/Injuries | Property Damage*

Biloxi

None reported -- -- == -
5QLOSNBALE S

None reported - - = -
Gulfport

None reported -- -- = -
Long Beach

None reported - = = -
Pass Christian

PASS CHRISTIAN 2/15/1998 2-4 feet above normal 0/0 $369,406
Unincorporated Area

HARRISON (ZONE) 6/30/2003 - 0/0 $369,406
HARRISON (ZONE) 9/15/2004 3-5 feet above normal 0/0 $327,246
HARRISON (ZONE) 10/9/2004 2-4 feet above normal 0/0 $510,012
HARRISON (ZONE) 7/5/2005 3-5 feet above normal 0/0 $19,125
HARRISON (ZONE) 8/29/2005 19-25 feet 0/0 $369,974
HARRISON (ZONE) 9/1/2008 6-8 feet 0/0 $6,943,176,601
HARRISON (ZONE) 9/11/2008 3-5 feet above normal 0/0 $839,002
HARRISON (ZONE) 9/2/2011 2-4 feet abovenormal 0/0 $0

5 These storm surge events are only inclusive of those reported by the National Climatic Data Cen®rfidiG 996 through
June 2016lt is likely that additional storm surge conditions have affettadison County.

6 Adjusteddollar values were calculatdxsed ornthe average Consumer Price Index for a given calendar year. This index value
has been calculated every year sih@&3.For 2016 the August 2016monthly index was used.
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ANNEX CHARRISONCOUNTY

Magnitude Deaths/lnjurles Property Damage*

HARRISON (ZONE) 8/28/2012 5-10 feet $10,707

*Property damage is reported in 2016 dollars; all damage may not have been reported.
Source: National Climatic Data Center

PROBABILITY OF FUTURE OCCURRENCES

It is highly likely (100 percent annual probability) thtrrisonCounty will continue to experience storm
surge associated with large tropical storms, hurricanes, and squalls combined with high tides. As noted in
the preceding section (under Flood), ampiated sea level rise will increase the probability and intensity

of future storm surge events in years to coii€his rise in sea level will not only increase the probability
and intensity of tidal flooding events, but will also contribute to the lossoaistal wetlands and erosion

of sand beaches that act as protective buffers against storm surge events.

FIRERELATED HAZARDS

C2.5 Drought

Drought typically covers a large area and cannot be confined to any geographic or political boundaries.
Furthermore, it is assumed thadarrisonCounty would be uniformly exposed to drought, making the
spatial extent potentially widespread. It is also ratathat drought conditions typically do not cause
significant damage to the built environment but may exacerbate wildfire conditions.

HISTORICAL OCCURRENCES

According to the U.S. Drought MonitdtarrisonCounty had drought levels of Severe or worse in 6 of the
last 17 years (January 20@tober 2016)TableC12 shows the most severe drought classification for
each year, according to U.S. Drought Monitor classifications. It should be noted that the U.S. Drought
Monitor also estimates what percentage of the county is in each classification of drought severity. For
example, the most severe classification reported may be exceptional but a majority of the county may
actually be in a less severe condition.

TABLEC 12: HISTORICADROUGHTOCCURRENCESHANRRISOMIOUNTY
Abnormally Dry (DO) ModeratDrought (D1) Severe Drought (D2) Extreme Drought (D3) Exceptional Drought (D4)

e HarrisonCounty

2000 EXCEPTIONAL
2001 MODERATE
2002

2003 ABNORMAL
2004 MODERATE
2005 ABNORMAL
2006 EXTREME
2007 MODERATE

“The Sea Level Rise hazard is assesse@ extensively under Secti@2.16
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ANNEX CHARRISONCOUNTY

s HarrisonCounty

2008 ABNORMAL
2009 MODERATE
2010 MODERATE
2011 EXCEPTIONAL
2012

2013 MODERATE
2014

2015 MODERATE
2016 ABNORMAL

Source: United States Drought Monitor

No anecdotal information was available from the National Climatic Data Center on droudiddsrison
County.

PROBABILITY OF FUTURE OCCURRENCES

Based on historical occurrence information, it is assumed ltatisonCounty has a probability level of
likely (between 10 and 100 percent annual probability) for future drought events. However, the extent
(or magnitua) of drought and the amount of geographic area covered by drought, varies with each year.
Historic information indicates that there is a much lower probability for extreme,-lasting drought
conditions.

C2.6 Lightning
LOCATION AND SPATIAL EXTENT

Lightning occurs randomly, therefore it is impossible to predict where and with what frequency it will
strike. It is assumed that all efarrisonCounty is uniformly exposed to lightning.

HISTORICAL OCCURRENCES

According to the National Climatic Data @enthere have beed5recorded lightning events iHarrison
County since 1996.These events resulted imore than $382000 (2016 dollars) in damages.
Furthermore, lightning has caused two fataliteesd one injuryin the county. A summary of these exsn
is presented iMableC13. Detailed information on historical lightning events can be fountiableC14.

It is certain that more thari5 events have impacted the county. Many of the reported events are those
that caused damage, and it should be expected that damages are likely much higher for this hazard than
what is reported.

8 These lightning events are only inclusive of those reported by the National Climatic Data Center (NdGDI®)96 through

June 2016It is certain that additional lightning events have occurrddaimisonCounty. Asadditional local data becomes
available, this hazangrofile will be amended.

9 Adjusteddollar values were calculatdéxsed orthe average Consumer Price Index for a given calendar year. This index value
has been calculated every year sih@&3.For 2056, the August 2016onthly index was used.
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ANNEX CHARRISONCOUNTY

TABLEC 13: SUMMARY OEIGHTNINCGOCCURRENCESHNRRISONCOUNTY

Location Number of I beaths/injuries Property Annteiized
Occurrences ) Damage (2016)] Property Losses

Biloxi $76,754 $3,838
5QL6SNBATES 1 1/0 $0 $0
Gulfport 6 1/0 $119,966 $6,665
Long Beach 0 0/0 $0 $0
Pass Christian 2 0/1 $31,471 $2,098
Unincorporated Area 3 $154,196 $9,637

HARRISON COUNT

Source: National Climatic Data Center

TABLEC 14: HISTORICAUGHTNINGOCCURRENCESHNRRISONXDOUNTY

Injuries Damage

Biloxi

Lightning struck a city police communications towe
damaging the departments radio and computer
BILOXI 5/28/1996 0/0 $0 system.

Lightning damaged the emergency 911 telephone
system, started a fire thalestroyed a house. A doot
BILOXI 8/3/1996 0/0 $76,754 was blown in when lightning struck a nearby tree.

A pine tree struck by lightning fell on the roof of a
house causing a fire that resulted in extensive
BILOXI 6/6/2005 0/0 $0 damage to the home.

5QLOSNBAE S
A 37 year old man was fatally injured by a lightning
strike. The man was standing behind a waste
collection truck when lightning struck a nearby tree

and the charge moved through the tree to the man
D IBERVILLE 8/25/1999 1/0 $0 standing near the truck.

Gulfport

A lightning strike caused a fire that damaged four
GULFPORT 7/16/1998 0/0 $0 condominiums.

Lightning started a fire at a house on Pine Forest

Road that caused damage to two bedrooms and a

hallway. Smoke damage occurrénioughout the
GULFPORT 7/26/1999 0/0 $14,457 home.

A lightning strike killed a 25 year old women in
Gulfport shortly after lightning injured a 53 year old
man in the nearby community of Pass Christian.
Lightning also started a fire at a business in Ocear

GULFPORT 6/7/2001 1/0 $0 Springs which resulted in $60,000 damage.
Lightning struck a home causing a fire that destroy
GULFPORT 2/2/2006 0/0 $0 the roof, attic and second floor of the house.
GULFPORT 5/15/2008 0/0 $27,967 Lightning struck a house causing a fire in the attic.
Lightning struck a Gulfport home during the early
GULFPORT 4/19/2013 0/0 $77,542 morning hours. One home was destroyed by the
MEMA District 9RegionalHazard Mitigation Plan C19
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ANNEX CHARRISONCOUNTY

. Deaths/ Propert .
Location Date - P y* Details
Injuries Damage

ensuing fire and a second home suffered minor
damage to vinyl siding.

Long Beach

None reported - -- - -

Pass Christian

A lightning strike killed a 25 year old women in
Gulfport shortly after lightning injured a 53 year old
man in the nearby community of Pass Christian.
Lightning also started a fire at a business in Ocear
PASEHRISTIAN 6/7/2001 0/1 $0 Springs which resulteid $60,000 damage.

Numerous fires reported, including an apartment
complex, at least one home, and several power
PASS CHRISTIA 3/21/2012 0/0 $31,471 poles.
Unincorporated Area

Three homes in the Orange Grove area warack
by lightning with one home receiving damage to its
ORANGE GROV 7/22/2000 0/0 $4,196 roof and attic.

SAUCIER 7/5/2006 0/0 A lightning strike started a fire in a mobile home.

Lightning started fires that damaged homes on Riv
Bend Drive and LaRkéista Drive between Lyman anc
LANDON 5/17/2016 0/0 $150,000 Gulfport. Time of the event was estimated.

*Property damage is reported in 2016 dollars; All damage may not have been reported.
Source: National Climatic Data Center

PROBABILITY OF FUTURE OCCURRENCES

Although there was not a high number of historical lightning events reporteldirisonCounty via NCDC

data, it is a regular occurrence accompanied by thunderstorms. In fact, lightning events will assuredly
happen on an annual basis, though notalledentg A t £ O dza S RI Yl 3S® | OO0O2 NRAY :
Lightning Detection Network (NLDMarrisonCounty is located in an area of the country that experienced

an average of 4 to 1and uplightning flashes per square kilometer per year between 2005 201.4.

Therefore, the probability of future events is highly likely (100 percent annual probability). It can be
expected that future lightning events will continue to threaten life and cause minor property damages
throughout the county.

C2.7 Wildfire
LOCATION AND SPATIAL EXTENT

The entire county is at risk to a wildfire occurrence. However, several factors such as drought conditions
or high levels of fuel on the forest floor, may make a wildfire more likely. Furthermore, areas in the urban
wildland inerface are particularly susceptible to fire hazard as populations abut formerly undeveloped
areas. The Wildfire Ignition Density data shown in the figure below give an indication of historic location.
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ANNEX CHARRISONCOUNTY

HISTORICAL OCCURRENCES

Figure C7 shows the Wildfire Ignition Density idarrisonCounty based on data from the Southern
Wildfire Risk Assessment. This data is based on historical fire ignitions and the likelihood of a wildfire
igniting in an area. Occurrence is derived by modeling histeildfire ignition locations to create an
average ignition rate map. This is measured in the number of fires per year per 1,008 acres.

HGUREC7: WILDFIREGNITIONDENSITY IARRISONCOUNTY

 MEMA District 9 el EF ¥ Loy " HARRISON COUNT
. Regional Hazard Mitigation Plan .. z r m : ' .
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Source: Southern Wildfire Risk Assessment

Based on data from the Mississippi Forestry Commission 2@dito 2016, HarrisonCounty experiences
an average 088 wildfires annually which burn a combindgds85acres, on average per year. The data
indicates that most of these fires are small, avengdi8 acres per fireTableC15 provides a summary of
wildfire occurrences itarrisonCounty andrableC16 lists the number of reported wildfire occurrences
in the county between the years 2007 and 2016.

10 Southern Wildfire Risk Assessme014.
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ANNEX CHARRISONCOUNTY

TABLEC 15 SUMMARYTABLE OANNUALWILDFIREDCCURRENCEZ07-2016)*

Harrison
County

Average Number of Fires per year 87.5
Average Number of Acres Burned per ye:i 1,585.0
Average Number of Acres Burned per fire 18.1

*These values reflecverages over a ear period.
Source: Mississippi Forestry Commission

TABLEC 16: HISTORICAWILDFIREDCCURRENCESHINRRISONDOUNTY

HarrisonCounty
Number of
Fires 87 86 114 71 185 72 69 51 77 63

Number of
Acres
Burned 2,469 1,027 1,877 1,052 4,744 906 802 695 1,460 818

Source: Mississippi Forestry Commission

PROBABILITY OF FUTURE OCCURRENCES

Wildfire events will be an ongoing occurrenceHarrisonCounty.FigureC8 shows that there is some
probability a wildfire will occur throughout the county. However, the likelihood of wildfires increases
during drought cycles and abnormally dry conditions. Fires are likely to stay small in size but could increas
due to local climate and ground conditions. Dry, windy conditions with an accumulation of forest floor
fuel (potentially due to ice storms or lack of fire) could create conditions for a large fire that spreads
quickly. It should also be noted that someeas do vary somewhat in risk. For example, highly developed
areas are less susceptible unless they are located near the-wivdland boundary. The risk will also vary

due to assets. Areas in the urbarildland interface will have much more property ask, resulting in
increased vulnerability and need to mitigate compared to rural, mainly forested areas. The probability
assigned tddarrisonCounty for future wildfire events is highly likely (100 percent annual probability).
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ANNEX CHARRISONCOUNTY

HGUREC 8: BURNPROBABILITY INARRISONCOUNTY

Source: Southern Wildfire Risk Assessment

GEOLOGIC HAZARDS

C2.8 Earthquake
LOCATION AND SPATIAL EXTENT

FigureC9 shows the intensity level associated witarrisonCounty, based on the national USGS map of

peak acceleration with 10 percent probability of exceedance in 50 years. It is the probability that ground
motion will reach a certain level during an earthquake. The data show peak horizontal ground acceleration

(the fastest measured change in speed, for a particle at ground level that is moving horizontally due to an
earthquake) with a 10 percent probability of exceedance in 50 years. The map was compiled by the U.S.
Geological Survey (USGS) Geologic Hazards, Tddoh conducts global investigations of earthquake,
geomagnetic, and landslide hazards. According to this tdapisonCounty lies within an approximate

if2yS 2F S8t amé (2 dué IANRdzyR | OOSt SNI A2y d ¢ KA
seismic risk.
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