

















RISK ASSESSMENT SECTION

2018 SHMP

Alachua 66 0
Baker 0 0
Bay 54 8
Bradford 3 0
Brevard 24 12
Broward 161 168
Calhoun 0 0
Charlotte 66 0
Citrus 93 19
Clay 5 0
Collier 151 9
Columbia 14 9
Desoto 17 4
Dixie 1 0
Duval 48 11
Escambia 63 13
Flagler 31 21
Franklin 186 8
Gadsden 6 0
Gilchrist 9 0
Glades 15 26
Gulf 150 0
Hamilton 29

Hardee 8 1
Hendry 11

Hernando 4 23
Highlands 23 0
Hillsborough 59 0
Holmes 6 4
Indian River 72 14
Jackson 14 0
Jefferson 9 0
Lafayette 27 3
Lake 14 1
Lee 177 45
Leon 42 8
Levy 36 2
Liberty 0 0
Madison 9 0
Manatee 20 1
Marion 57 2
Martin 17 0
Miami-Dade 685 13
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Manroe 223 ' 14
Nassau 26 18
Okaloosa 1 0
Okeechobee 61 45
Orange 12

Osceola 30 2
Palm Beach 203 42
Pasco 42 1
Pinellas 147 16
Polk 179 0
Putnam 21 0
Santa Resa 36 3
Sarasota 72 71
Seminole 0 6]
St. lohns 161 31
St. Lucie 60 20
Sumter 13 1
Suwannee 59 19
Taylor 8 0
Union 0 0
Volusia 36 8
Walkulla 36 2
Walton 24 0
Washington 11 0

According to data there are nearly 4,000 state facilitias in the 100-year floodplain and over 700 additional
state facilities in further 500-year floodplain.

There are eleven counties with over 100 state facilities in the 100-year floodplain. They include Broward,
Collier, Franklin, Gulf, Lee, Miami-Dade, Monroe, Palm Beach, Pinellas, Polk, and St. Johns. Miami-Dade
County has the most, with almost 700 state facilities in the 100-year floodplain. Broward County is the
only county with an additional 100 or more state facilities in the 500-year flcodplain.

Please refer to the Tropical Cyclone Profile for vulnerability and loss estimations of state facilities due to
coastal flooding and storm surge.

9. Dverall Vulnerability

Each category was given a number and when all 5 categories are added together, the overall
vulnerability is a number between 5 and 15.

Basad on the Frequency, Probability, and Magnitude summary, the Overall Vulnerability of this hazard
was determined to be High, with a score of 15.
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RISK ASSESSMENT SECTION

2018 SHMP

August 29 - September 2, 1985

DR-743: Hurricane Elena

November 21 — 22, 1985

DR-756: Hurricane Kate

August 24 - 25, 1992

DR-955: Hurricane Andrew

July 2—29, 1594 DR-1035: Tropical Storm Alberto
August 2 -3, 1995 DR-1062: Hurricane Erin
October 4 —11, 1995 DR-1069; Hurricane Opal
September 3, 1998 DR-1241: Hurricane Earl
September 25— October 2, 1998 DR-1249: Hurricane Georges
November 4 - 5, 1998 DR-1259: Tropical Storm Mitch
September 13 -25, 1999 DR-1300; Hurricane Floyd
October 14 — 24, 1999 DR-1306: Hurricane Irene
September 21— October 4, 2000 DR-1344: Tropical Storm Helene
June 11 -15, 2001 DR-1381: Tropical Storm Allisen
September 13- 21, 2001 DR-1393: Tropical Storm Gabrielle
August 11 - 30, 2004 DR-1539: Hurricane Charley and Tropical Storm Bonnie
September 3 — October 8, 2004 DR-1545: Hurricane Frances
September 13 — November 17, 2004 DR-1551: Hurricane lvan
September 24 — November 17, 2004 DR-1531: Hurricane leanne

July 7—20, 2005 DR-1595: Hurricane Dennis
August 24 — September 6, 2005 DR-1602: Hurricane Katrina
October 23 — November 18, 2005 DR-1609: Hurricane Wilma
August 18 — September 12, 2008 DR-1785: Tropical Storm Fay
August 31— September 7, 2008 DR-1806: Hurricane Gustav
June 23 - luly 26, 2012 DR-4068: Tropical Storm Debby
August 2729, 2012 DR-4084: Hurricane Isaac
August 31 — September 11, 2016 DR-4280: Hurricane Hermine
October 3 —19, 2016 DR-4283: Hurricane Matthew

The figure below shows all the tracks of tropical cyclones that affected Florida from 2006 to 2016.
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Table 28: NCDC Tropical Storms and Hurricanes, Florida, 2006 — 2016

| e

U Storm. o SRR

SR S year

Tropical 0.36

Storm -

‘Hurricane 0.64 0 0 2 0.18
Total ;' 1.91 4 0.36 8 0.73

5. Tropical Cyclones Impact Analysis

e Public
o Injury/death
= Car accidents because of flood waters, high winds, panic, traffic jams because of
evacuations, no power after storm
» Mot receiving emergency response during storm, like ambulance
= Delayed emergency response because of blocked roads, etc.
*  DProwning in flood waters
= Hit or crushed by debris
=  Stranded on roof because of flooding
»  Exposure to hazardous materials
= |liness from contaminated water
= Pet and other animal deaths from all of the above
¢ Damage to home or property
»  Power loss or damage to power connections on home
= Mold damage causing the need for expensive mold remediation actions
= Cost to replace damaged and destroyed items, such as furniture, flooring, etc.
»  Cost and labor to repalr damaged homes and other structures to make the house
inhabitable
= |f the property was uninsured, the cost falls upon the property owner
s Hotel room fees or having to live in a shelter until damage is repaired or home is
replaced
= Damaged or washed-away vehicles
»  |gst wages because no way to get to work if roads are blocked or if car was
damaged in storm or if employer experienced damage
»  Possible forced to evacuate
s Costto travel
e Cost to stay at hotel
+ Loss of wages if out of town
» loss of food if you can’t go back to get it
o Power outage
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= Cost of generators and gas to run the generators
» Risk of accidental fire or carbon monoxide poisoning is high
= |oss of food in refrigerator and freezer
= Difficulties travelling anywhere because of outages at traffic lights
= Cost of purchasing disaster supplies such as flashlights
= Hotel room fees or having to live in a shelter until power is restored
= Lost wages because employer is experiencing power cutage
o Emotional or psychological toll of surviving
= |f afriend or family member dies in storm individual may feel great sense of guilt
or stress
» |If major damage occurs for an individual, they will likely experience stress and
anxiety dealing with evacuating, staying in shelters, working to get insurance
payments, working to get government assistance, etc.
= Being forced to leave or forfelt a pet in an unsafe area during or after a tropical
cyclone
¢ Responders
o Injury/death
»  Responding during tropical storms is unsafe
»  Responding immediately after tropical storms is unsafe because of debris,
unstable transportation infrastructure, unstable structures
= Rescuing people from unstable buildings or by boat
®  Exposure to hazardous materials
o Stress caused by severity of tasks such as rescuing people
o Feelings of guilt for not being able to save people
o Witnessing gruesome scenes of injured or dead
* Continuity of Operations {(including continued delivery of services)
o Loss of revenue if businesses cannot operate during or after event
o Loss of wages if your employer’s organization is damaged or destroyed and you cannot
work

o Utility failures such as electric or gas may prevent businesses from opening even if there
is no damage
Utility failures may impede or prevent government offices from continuing daily services
o Severe damage and interruption to transportation systems and infrastructure like roads
and bridges; communication systems; power; water; wastewater; etc.
s Property, Facilities, Infrastructure
o Damaged or destroyed property, such as homes and other buildings
= Roofing is particulariy susceptible to damage from high winds
= The first floor of many buildings, plus all the items on that floor, are susceptible
to severe damage from flooding
o Cost of repairing damage to property such as buildings
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O
o]
Q

Cost of replacing items damaged such as furniture on the first floor of a flooded home
Crop damage or loss

Damage to transportation infrastructure, like a road being washed out or a bridge
collapsing and/or closure of major transportation networks

Inability to get clean water .

Inability to control wastewater

Release of hazardous materials

e Environment

e}

O O 0 O O ©

Beach and dune erosion

Downed trees

Eroded river banks

Release of hazardous materials can contaminate or damage the environment

Loss or damage to habitat for animais because of flooding or high winds

Crop damage or loss

Event generated marine debris impacting waterway navigation and submerged wetland
habitats

s Economic Condition

o}

O O 0O

(o]

Damaged and destroyed businesses leading to long-term closures and possibly
permanent closures

Delayed re-opening of businesses because of utility issues, road blackages, etc.

Crop damage or loss from flooding and high winds

Absenteeism from work

Loss of tourism because of eraded beaches or damaged attractions

e Public Confidence in Jurisdiction’s Governance

e}

o O O

Evacuations not ordered in time lead to decrease in public confidence

Shelters not opened or having little information

Warnings not communicated effectively

Communicating too much

Over exaggeration of possible storm impacts, especially if the storm doesn’t have
expected impacts

6. 2018 LMS Integration of Tropical Cyclones

An analysis of all 67 Fiorida County LMS Plans and their individual tropical cyclone hazard rankings is
shown below. All counties identified tropical cyciones (or something similar such as tropical storms or
hurricanes} as a hazard.

Tropicaf Cyclones/ Hurricanes

Based on the LMS plans, Figure 3.38 displays the jurisdictional rankings for the tropical cyclone/hurricane
hazard. All counties have identified tropical cyclones/hurricanes as one of their hazards.
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lives within 20 miles of the coast. The proximity of the Atlantic Ocean or the Gulf of Mexico, coupled with
the generally low coastal elevations and the fact that 75 percent of the state’s population resides in the
35 coastal counties, makes Florida very vulnerable to tropical cyclones.

Of the state’s 67 counties, 35 have coastlines bordering either the Atlantic Ocean or the Gulf of Mexico.
Thase counties comprise approximately 1,350 miles of general coastline. When considering the intricacies
of the Florida coastline, with bays, inlets, and waterways, there is over 8000 miles of coastline.

Between 1506 and 2016, 28 major {Category 3 or higher) hurricanes affected the state. In that timeframe,
68 major hurricanes have made landfall within the state, with the majority being Category 1 hurricanes,
Generally, the lower intensity hurricanes have made landfall in the northwest portion of the state,

The vulperability of the state to hurricanes varles with the progression of the hurricane season. Early and
fate in the season {June and October), the region of maximum hurricane activity is in the Gulf of Mexico
and the western Caribbean. Most of those systems that move into Florida approach the state from the
south or southwest, entering the keys or along the west coast. Mid-season (August and most of
September), tropical cyclones develop off the coast of Africa. These systems are known as Cape Verde
Storms and approach the state from the easi or southeast.

Storm Surge

Below is a tahle showing the population that resides in the areas that would be impacied by storm surge
coastal flooding due to a Category 2 and Category 5 Hurricane. This analysis was based on the Sea, Lake
and Qverland Surge from Hurricanes {SLOSH) maps, flood depth grids from the State Regional Evacuation
Studies, and census block data. Counties not at risk to storm surge have been omitted from the analysis.

Table 29: Coastal Flood Hazard in Category 2 Hurricane and Category 5 Hurricane Storm Surge, Population

17,178 144,575
29,157 204,988
98,047 154,345
26,647 36,122
10,838 42,009
141,908 292,653
236 4,645
1,679 7,267
55,063 295,720
6,982 34,849
16,095 30,936
2,396 10,614
132 1,246
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1,236 6,435

1,163 7,206

2,009 4,312

4,386 39,364

14 60

Hilishorough 186,769 471,028
indian River - 12,841 33,620
Jefferson . 1 241
Lafayette: . 0 27
= 297,359 547,803

0 5,855

3,452 6,791

7 44

57,253 234,414

0 75

9,355 50,238

272,382 1,454,072

56,294 65,930

12,929 41,801

2,963 36,353

2,456 3,305

11,499 71,894

66,804 192,971

280,349 569,382

3,665 7,421

52,035 105,614

6,564 27,085

5,364 26,038

58,315 257,964

1,499 6,922

59,082 198,437

3,950 26,840

1,318 12,060

3 39

1,888,079 5,802,961

According to this data, there are five counties with over 100,000 people living in the storm surge zone of
a Category 2 Hurricane. These counties are Collier, Hillshorough, Lee, Miami-Dade, and Pinellas.
Furthermore, there are fourteen counties with over 100,000 people living in the storm surge zone of a
Category 5 hurricane. These counties are Brevard, Broward, Charlotte, Collier, Duval, Hillsborough, Lee,
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