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Northwest Florida
Hurricane Evacuation Study

CHAPTER ONE - INTRODUCTION

STUDY PURPOSE

The purpose of this Hurricane Evacuation Study is to provide emergency management
officials information that could assist them in hurricane evacuation decision-making. The
technical data presented in this report can be used by County and State Agencies to
supplement their hurricane evacuation plans and operational procedures to response to
future hurricane threats. ‘

FUNDING

The Study was funded by the Federal Emergency Management
Agency, the U.S. Army Corps of Engineers and the State of
Florida Department of Community Affairs, Division of
Emergency Management. Local ~community officials and

agencies provided valuable data and coordination throughout the
study at their own expense.

AUTHORITY

The authority for the U.S. Army Corps of Engineers'
participation in this study is Section 206 of the Flood
Control Act of 1960 (Public Law 86-645). The Federal
Emergency Management Agency's participation is
authorized by the Disaster Relief Act of 1974 (Public Law
93-288). These laws authorize the allocation of resources
for planning activities related to hurricane preparedness.
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DESCRIPTION OF STUDY AREA
a. Geography

The Northwest Florida Study area is shown in Figure 1-1. The study area includes the
coastal counties of Escambia, Santa Rosa, Okaloosa, Walton and Bay. The inland
counties are Holmes and Washington, with some information show for Jackson County.
Most of the Gulf coastline of these counties is made up of barrier islands and peninsulas.
Most of the shoreline has beautiful white sand beaches with shallow blue clean waters.
Mean tide range is about 1-2 feet. Excellent roads across the entire coastal area has made
it an outstanding scenic and tourist attraction and a very desirable place to live.

Each coastal county contains large bay areas which create many additional miles of
shoreline subject to hurricane impacts. The orientation of the coastline generally faces
south in all five coastal counties. The coastline topography of the study area varies from
relatively flat and gradually sloping to steep bluff lines up to 50-60 feet. All five counties
have streams and rivers with significant drainage basins that empty into the bays and
sounds of the Gulf of Mexico. These include the Choctawhatchee, Perdido, Yellow,
Blackwater, and Escambia-Conecuh Rivers and Econfina Creek.

b. Geology and Soils.

The coastal plain is generally flat and represents ancient sea bottoms and beaches. The
underlying rock in the area began as lime accumulations from marine organisms or
sedimentary deposits of silt, sand and clay. The lower Tertiary beds of limestone, clay,
gravel and sand form thick layers toward the south and taper to the north. The Chipola
formation and the Marianna and Ocala limestones have identifiable beds and are important
water bearing formations. This complex of Tertiary limestones form the principle artesian
aquifer in North west Florida. These sediments rest on a base of crystalline rock, which
is from 2,500 to 4,000 feet below the land surface.

The rolling relief in the northern part of the Counties is part of the Creaceous area, locally
called the Sand Hills. The most outstanding characteristic of these grayish brown and
loams are that they are mixed in character, have dense sandy clay subsoils, and are very
susceptible to erosion. The Southern Pine Hills, associated with the Miocene and post-
Miocene strata in the southwestern portion of the study area, consists of gray soils, sandy
clay, and gravelly sandy loams.
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¢. Bathymetry

Shallow water close to shore, tends to increase the magnitude of hurricane-induced storm
surge, therefore the depth of water offshore (bathymetry) is extremely important. Off
Perdido Key in Escambia County the 30-foot water depth is about 1-2 miles offshore and
the 60-foot depth is about 5 miles out. As you move east toward Santa Rosa Island these
depths get closer to shore. Along the length of Santa Rosa Island and the Okaloosa and
Walton County coastlines the 30-foot depth is only about a quarter to one-half mile off
shore and the 60-foot depth is approximately one mile out. At Panama City Beach the
water depths begin to decrease as you approach Mexico Beach where the 30-foot depth
is about 5 miles offshore and the 60-foot depth is about 7 miles out.

The Northwest Florida coastline is banded with barrier islands which divide a number of
sounds and bays from the Gulf of Mexico. The sounds and bays are also relatively
shallow with maximum depths to about 30-35 feet in Pensacola Bay, 10 feet in Escambia
and East Bay, 35 to 40 feet in Choctawhatchee Bay, 20-25 feet in West and East Bay and
35-40 feet in St. Andrews Bay.

d. Population/Demographics

The study area is generally rural with
most of the population concentrating
along the coastal areas. The
following table shows the estimated
population for the study area counties
for the years 1990, 2000 and 2005.
The estimated growth rate from 2000
to 2005 is also shown. The year 2000
population figures were carefully
estimated with close coordination
with the counties and the West
Florida Regional Planning Council.

The year 2005 population estimates
are an average of the Florida State
Abstract projections for medium and
high growth rates in the area.
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Table 1-1 Population Characteristics

For the Northwest Florida Study Area Counties

COUNTY NAME Estimated Estimated 2000-2005 “
1990. Population Population Growth

Population Year 2000 Year 2005 | as a Percent
1 Escambia 262,798 304,000 334,300 9.8%
Santa Rosa 81,608 114,000 138,200 21.4%
Okaloosa 143,776 177,000 212,200 20.1%
Walton 27,760 35,000 39,500 12.5%
u Bay 126,994 155,000 172,600 11.4%
Holmes 15,778 18,000 20,400 13.3%
Washington 16,919 21,800 25,400 16.4%

" Jackson | 41,375 | Notavailable Not available Not available

The following paragraphs give a more detailed description of the demographics of each County in the Study

Area.

a. Escambia County

The population was 262,798 in 1990 and estimated to be 304,000 in 2000.
In 1990 49% of the total population were male.
In 1990 the age distribution of the population was as follows:

Ages 0-15 59,334
Ages 16-24 38,782
Ages 25-44 82,052

Ages 45-64 51,335
Ages over65 31,295

In 1990, there were 20,484 (11.9%) county residents between the ages of 16-64 that had a mobility or
self-care limitation. Among residents 65 and older 7,365 (23.5%) had a mobility or self-care limitation.
In 1990 the race composition of the County was as follows: :

Black 20.0% Other 0.5%
Asian or Pacific Islander 1.9% _

White 76.6%
American Indian, Eskimo or Aleut 1.0%

In 1990, 1.91% (5013) of the population was of Hispanic origin.

In 1990, the median family income was $29,490; the Per capita income was $12,161and the
unemployment rate was 5.3%.

In 1990, the county had 112,230 housing units of which 87.9% were occupied.
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b. Santa Rosa County

The population was 81,608 in 1990 and estimated to be 114,000 in 2000.
In 1990 half of the total population were male.
In 1990 the age distribution of the population was as follows:

Ages 0-15 19,836 Ages 45-64 16,783
Ages 16-24 9,879 Ages over 65 7,759
Ages 25-44 27,351

In 1990, there were 5,284 (9.8%) county residents between the ages of 16-64 that had a mobility or
self-care limitation. Among residents 65 and older 2,041 (26.3%) had a mobility or self-care limitation.
In 1990 the race composition of the County was as follows:

White 93.6% Black 4.0% Other 0.3%
American Indian, Eskimo or Aleut 0.9%  Asian or Pacific Islander 1.2%

In 1990, 1.5% (1,223) of the population was of Hispanic origin.

In 1990, the median family income was $31,033; the Per capita income was $12,656 and the
unemployment rate was 5.3%.

In 1990, the county had 32,831 housing units of which 91.1% were occupied.

c. Okaloosa County

The population was 143,776 in 1990 and estimated to be 177,000 in 2000.
In 1990 51% of the total population were male.
In 1990 the age distribution of the population was as follows:

Ages 0-15 33,453 Ages 45-64 27,969
Ages 16-24 19,633 Ages over65 13,319
Ages 25-44 49,402

In 1990, there were 17,601 (11.9%) county residents between the ages of 16-64 that had a mobility or
self-care limitation. Among residents 65 and older 2,996 (22.5%) had a mobility or self-care limitation.
In 1990 the race composition of the County was as follows:

White 87.1% Black 9.1% Other 0.8%
American Indian, Eskimo or Aleut 0.5%  Asian or Pacific Islander 2.5%

In 1990, 3.1% (4,427) of the population was of Hispanic origin.

In 1990, the median family income was $31,662; the Per capita income was $13,147 and the
unemployment rate was 4.2%. ~

In 1990, the county had 62,569 housing units of which 85.2% were occupied.
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d. Walton County

The population was 27,760 in 1990 and estimated to be 35,000 in 2000.
In 1990 49% of the total population were male.
In 1990 the age distribution of the population was as follows:

Ages 0-15 5,843 Ages 45-64 6,677
Ages 16-24 2,899 Ages over65 4,585
Ages 25-44 7,756

In 1990, there were 953 (5.5%) county residents between the ages of 16-64 that had a mobility or self-
care limitation. Among residents 65 and older 935 (20.4%) had a mobility or self-care limitation.
In 1990 the race composition of the County was as follows:

White 91.1% Black 6.8% Other 0.1%
American Indian, Eskimo or Aleut 1.5%  Asian or Pacific Islander 0.5%

In 1990, 0.9% (244) of the population was of Hispanic origin.

In 1990, the median family income was $25,222; the Per capita income was $11,290 and the
unemployment rate was 5.8%.

In 1990, the county had 18,728 housing units of which 60.3% were occupied.

e. Bay County

The population was 126,994 in 1990 and estimated to be 155,000 in 2000.
In 1990 49% of the total population were male.
In 1990 the age distribution of the population was as follows:

Ages 0-15 28,836 Ages 45-64 25,842
Ages 16-24 15,999 Ages over65 15,259
Ages 25-44 41,058

In 1990, there were 9,868 (11.9%) county residents between the ages of 16-64 that had a mobility or
self-care limitation. Among residents 65 and older 3,898 (25.6%) had a mobility or self-care limitation.
In 1990 the race composition of the County was as follows:

White 86.3% Black 10.8% Other 0.4%
American Indian, Eskimo or Aleut 0.8%  Asian or Pacific Islander 1.7%

In 1990, 1.78% (2,256) of the population was of Hispanic origin.

In 1990, the median family income was $28,217; the Per capita income was $12,225 and the
unemployment rate was 4.9%.

In 1990, the county had 65,999 housing units of which 74.2% were occupied.
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f. Holmes County

The population was 15,778 in 1990 and estimated to be 18,000 in 2000.
In 1990 51% of the total population were male.
In 1990 the age distribution of the population was as follows:

Ages 0-15 3,417 Ages 45-64 3,370
Ages 16-24 2,005 Ages over65 2,474
Ages 25-44 4,512

In 1990, there were 1,248 (12.6%) county residents between the ages of 16-64 that had a mobility or
self-care limitation. Among residents 65 and older 920 (37.2%) had a mobility or self-care limitation.
In 1990 the race composition of the County was as follows:

White 93.4% Black 5.0% Other 0.2%
American Indian, Eskimo or Aleut 1.1%  Asian or Pacific Islander 0.3%

In 1990, 1.12% (176) of the population was of Hispanic origin.

In 1990, the median family income was $20,923; the Per capita income was $8,609 and the
unemployment rate was 5.0%.

In 1990, the county had 6,785 housing units of which 85.5% were occupied.

g. Washington County

The population was 16,919 in 1990 and estimated to be 21,800 in 2000.
In 1990 48% of the total population were male.
In 1990 the age distribution of the population was as follows:

Ages 0-15 3,732 Ages 45-64 3,757
Ages 16-24 2,004 Ages over65 2,986
Ages 25-44 4,440

In 1990, there were 1,023 (10.03%) county residents between the ages of 16-64 that had a mobility or
self-care limitation. Among residents 65 and older 1,090 (36.5%) had a mobility or self-care limitation.
In 1990 the race composition of the County was as follows:

White 82.9% Black 14.5% Other 0.4%
American Indian, Eskimo or Aleut 1.7%  Asian or Pacific Islander 0.5%

In 1990, 1.06% (180) of the population was of Hispanic origin.

In 1990, the median family income was $22,226; the Per capita income was $8,794and the
unemployment rate was 5.1%. ' ,

In 1990, the county had 7,703 housing units of which 83.6% were occupied.
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h. Jackson County

. The population was 41,375 in 1990.
. In 1990 51% of the total population were male.
. In 1990 the age distribution of the population was as follows:
Ages 0-15 8,832 Ages 45-64 8,197
Ages 16-24 6,020 Ages over65 6,170
Ages 25-44 12,156
. In 1990, there were 5,166 (19.6%) county residents between the ages of 16-64 that had a mobility or
self-care limitation. Among residents 65 and older 1,830 (29.7%) had a mobility or self-care limitation.
. In 1990 the race composition of the County was as follows:
White 72.7% Black 26.2% Other 0.3%
American Indian, Eskimo or Aleut 0.6%  Asian or Pacific Islander 0.2%
. In 1990, 2.35% (974) of the population was of Hispanic origin.
. In 1990, the median family income was $24,139; the Per capita income was $9,654 and the
unemployment rate was 3.7%.
. In 1990, the county had 16,320 housing units of which 88.6% were occupied.

HISTORICAL HURRICANE ACTIVITY

a. General

Hurricanes are a classification of tropical cyclones which are defined by the National
Weather Service as nonfrontal, low pressure synoptic scale (large scale) systems that
develop over tropical or subtropical waters and have a definite organized circulation.
The classification of tropical cyclones into tropical depressions, tropical storms, or
hurricanes depends upon the speed of the sustained (1-minute average) surface winds
near the center of the system. Tropical depressions are < 33 knots (38 mph), tropical
storms are 34 to 63 knots (37-74 mph) inclusive, and hurricanes are > 64 knots (75
mph).
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The geographical areas affected by tropical cyclones are referred to as tropical cyclone
basins. The Atlantic tropical cyclone basin is one of six in the world and includes
much of the North Atlantic Ocean, the Caribbean Sea, and the Gulf of Mexico. The
official Atlantic hurricane season begins on June 1 and extends through November 30
of each year; however, occasional tropical cyclones can occur outside of this period.

Early season tropical cyclones are almost exclusively confined to the western
Caribbean and the Gulf of Mexico. However, by the end of June or early July, the area
of formation gradually shifts eastward, with a slight decline in the overall frequency of
storms. By late July, the frequency begins to slowly increase, and the area of
formation shifs still farther eastward. By late August, tropical cyclones form over a
broad area which extends eastward to near the Cape Verde Islands off the coast of
Africa. The period from about August 20 through September 15 produces the most
severe hurricanes, many of which travel across the entire Atlantic Ocean. After mid-
September, the frequency begins to decline and the formative area retreats westward.
By early October, the area of maximum occurrence returns to the western Caribbean.
In November, the frequency of tropical cyclone occurrence further declines.

b. Atlantic Tropical Cyclone Basin

Through the research efforts of the National Climate Center in cooperation with the
National Hurricane Center, records of tropical cyclone occurrences within the Atlantic
tropical cyclone basin have been compiled dating back to 1871. Although other
researchers have compiled fragmentary data concerning tropical cyclones within this
basin back to the late fifteenth century, the years from 1871 to the present represent the
complete period of the development of meteorology and organized weather services in
the United States. For the 119-year period from 1871 through 1990, about 1000
tropical cyclones have occurred within the Atlantic tropical cyclone basin data for the
years 1871 through 1885 do not allow accurate determinations of the intensities of the
storms occurring during those years. The National Hurricane Center maintains
detailed computer files of the Atlantic tropical cyclone tracks back to 1886. Of the 889
known Atlantic tropical cyclones of at least tropical storm intensity occurring during
the period 1886 through 1990, 519 (58%) are known to have reached hurricane
intensity.
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Figure 1-2 below illustrates the total number of tropical storms and hurricanes
observed on each day, May 1 through December 31, 1886 through 1990.
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Figure 1-2 Tropical Storms and Hurricanes, 1 May 1886 - 31 Dec 1990
c. Pensacola and Panama City Basins.

Between 1886 and 1993, 28 tropical cyclones of hurricane intensity passed within 125
statute miles of Pensacola Beach, Florida, for an average of one hurricane every 3.9
years. Between 1886 and 1994, 30 tropical cyclones of hurricane intensity passed
within 125 statute miles of Panama City, Florida, for an average of one hurricane every
3.6 years. For the period 1871-1885, insufficient data exist to accurately determine
which of the tropical cyclones that occurred might have reached hurricane intensity;
therefore, for the period of record, the hurricane occurrences for each Basin are
probably a conservative estimate.

The tracks of the 28 historic Pensacola Basin storms with hurricane force winds are

displayed on Plates 1-1 thru 1-7. The tracks of the 30 historic Panama City Basin
storms with hurricane force winds are displayed on Plates 1-8 thru 1-11.
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MAJOR ANALYSES

The Northwest Florida Hurricane Evacuation Study consists of several related analyses
that develop technical data concerning hurricane hazards, vulnerability of the
population, public response to evacuation advisories, timing of evacuations, and
sheltering needs for various hurricane threat situations. The major analyses are briefly
summarized in the following paragraphs. Detailed descriptions of the analyses and the
methodologies of each are contained in subsequent chapters of this report.

a. Hazards Analysis

The hazards analysis determines the timing and
magnitude of wind and storm surge hazards that can be
expected from hurricanes of various categories, tracks,
and forward speeds. The Sea, Lake, and Overland
Surges from Hurricanes (SLOSH) numerical model was
used by the National Hurricane Center to compute
surge heights. Hazards from freshwater flooding are
based on the Flood Insurance Rate Maps. The Hazards
Analysis is presented in more detail in Chapter Two.

b. Vulnerability Analysis

Utilizing the results of the hazards analysis,
the vulnerability analysis identifies those
areas, populations, and facilities that are
vulnerable to specific hazards under a variety
of hurricane threats. Inundation maps were
produced and evacuation scenarios were
developed. Hurricane evacuation zones were
delineated for the each of the four counties in
the study area. Population data were used to
determine the vulnerable population within
each evacuation zone. In areas of potential inundation, critical facilities were
identified, such as family care homes, nursing homes, and hospitals. Wind damage
vulnerability has been evaluated in this study. Further discussion on all aspects of the
Vulnerability Analysis is provided in Chapter Three.
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c. Behavioral Analysis

‘ This analysis determines the expected response of the population threatened by various

hurricane events in terms of the percentage expected to evacuate, probable destinations
of evacuees, public shelter use, and utilization of
available vehicles. The methodology employed to
develop the behavioral data relied on telephone
sample surveys and personal interviews within the
study area, information from other Hurricane
Evacuation Studies, and post-hurricane behavioral
studies for Opal and in other areas. A thorough
presentation of the Behavioral Studies can be found
in Chapter Four.

d. Shelter Analysis

The shelter analysis presents an inventory of
predesignated public shelter facilities, capacities of
the shelters, vulnerability of shelters to storm surge
flooding, and shelter demand for each county. .
Shelter inventories were furnished by emergency
‘ management offices in each county. Shelter
demands were estimated from behavioral analysis
data. Chapter Five contains additional information on the Shelter Analysis.

e. Transportation Analysis

The principal purpose of the transportation analysis is
to determine the time required to evacuate the
threatened population (clearance times) under a
variety of hurricane situations and to evaluate traffic
control measures that could improve the flow of
evacuating traffic. Transportation computer
modeling techniques developed to simulate hurricane
evacuation traffic patterns were used to conduct this analysis. To provide a better
estimate of where these people will go. Behavioral studies were made to estimate what
portion of the evacuees will go to other inland counties or seek safe haven in Georgia
or Alabama. Complete details on the Transportation Analysis is presented in Chapter
Six.
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COORDINATION

A comprehensive coordination program was
established for the Northwest Florida
Hurricane Evacuation Study that included
state and local emergency management
officials and representatives from other
organizations having direct responsibilities
in hurricane emergencies. A description of
the coordination program follows:

a. Interagency

The Florida State Emergency Management Office has an established channel of
communication and coordination from the central State offices through Regional
Directors to the county Directors of Emergency Management. From the outset, the
U.S. Army Corps of Engineers and Federal Emergency Management Agency relied on
this established system to coordinate the study effort. All meetings with the counties
were coordinated with the State Emergency Management Office. The Mobile District,
U.S. Army Corps of Engineers, provided quarterly status reports to the Federal
Emergency Management Agency, the Florida State Emergency Management Office,
the West Florida Regional Planning Council and the study area Counties.

b. Disaster Preparedness Committees

The Disaster Preparedness Committees consisted of Florida State Emergency
Management Office officials and county Directors of Emergency Management, and
officials of other agencies and organizations, primarily at the county level, who have
direct responsibility and authority in some aspect of hurricane emergency operations or
planning. These officials represented agencies and organizations that included state
and county law enforcement, fire departments, school boards, departments of social
services, American Red Cross, and the National Weather Service. The primary
purpose of the Disaster Preparedness Committees was to provide important data for the
study and to review study products. Meetings were held at major milestones in the
study to gather essential information, explain the methodologies and products of the
various study analyses and to provide an opportunity to receive comments on the study
process.
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‘ Northwest Florida Hurricane Evacuation Study Technical Data Report

CHAPTER TWO - HAZARDS ANALYSIS

PURPOSE

The purpose of the hazards analysis is to
quantify the wind speeds and still-water
surge heights for hurricanes that have a
reasonable meteorological probability of
occurring in the study area. Freshwater
flooding from heavy rainfall
accompanying hurricanes is an additional
hazard which must be considered.

The primary objective of the hazards
analysis is to determine the probable
worst-case effects from hurricanes of

‘ various intensities that could strike the
region. For the purposes of this study, the term worst-case is used to describe the peak
surges and wind speeds that can be expected at all locations within the study area without
regard to hurricane track.

FORECASTING INACCURACIES

The worst-case approach is used in the hazards
analysis because of inaccuracies in forecasting
the precise tracks and other parameters of
approaching hurricanes. The National Hurricane
Center has made an analysis of hurricane
forecasts to determine the normal magnitude of
error. From 1976 to 1990, the average error in
the official 24-hour hurricane track forecast was
140 statute miles left or right of the forecast track.
The average error in the 12-hour official forecast
was 70 miles.
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During the same time period, the average error in the official 24-hour wind speed forecast
was 15 miles per hour (mph), and the average error in the 12-hour official forecast was
10 mph. Hurricane evacuation decision-makers should note that an increase of 10 to 15
mph can easily raise the intensity value of the approaching hurricane one category on the
Saffir/Simpson Hurricane Scale, which is discussed in the following paragraph. Other
factors may work to increase apparent hurricane surge heights above the potential heights
calculated by the SLOSH model. Because of these forecast and modeling inaccuracies,
public officials who are faced with an imminent evacuation should consider preparing for
a hurricane at landfall that may be one category above the forecast strength.

SAFFIR/SIMPSON HURRICANE SCALE

One of the earlier guides developed to describe the potential storm surge generated by
hurricanes is the Saffir/Simpson Hurricane Scale. It was developed by Herbert Saffir,
Dade County, Florida, Consulting Engineer, and Dr. Robert H. Simpson, former Director
of the National Hurricane Center. The National Hurricane Center has added a range of
central barometric pressures associated with each category of hurricane described by the
Saffir/Simpson Hurricane Scale. A condensed version of the Saffir/Simpson Hurricane
Scale with the barometric pressure ranges by category is shown in Table 2-1. The related
damage potential of each hurricane category is described in Table 2-2.

Table 2-1 Saffir/Simpson Hurricane Scale

Central Pressure Winds Damage
Category Millibars Inches (mph) (kts)
1 >980 >28.9 74-95 64-83 Minimal
2 965-979 28.5-28.9 96-110 84-96 = | Moderate
3 945-964 27.9-28.5 111-130 97-113 Extensive
4 920-944 27.2-279 131-155 114-135 Extreme
5 <920 <27.2 >155 >135 Catastrophic
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Table 2-2 Saffir/Simpson Hurricane Category Damage Scale

Category 1. Winds of 74 to 95 miles per hour. Damage primarily to shrubbery, trees,
foliage, and mobile homes. No real wind damage to other structures. Some damage to
-poorly constructed signs. Low-lying coastal roads inundated, minor pier damage, some
small craft in exposed anchorage torn from moorings.

Category 2. Winds of 96 to 110 miles per hour. Considerable damage to shrubbery and
tree foliage; some trees blown down. Major damage to exposed mobile homes. Extensive
damage to poorly constructed signs. Some damage to roofing materials of buildings;
some window and door damage. No major wind damage to buildings. Considerable
damage to piers. Marinas flooded. Small craft in unprotected anchorages torn from
moorings. :

Category 3. Winds of 111 to 130 miles per hour. Foliage torn from trees; large trees
blown down. Practically all poorly constructed signs blown down. Some damage to
roofing materials of buildings; some window and door damage. Some structural damage
to small buildings. Mobile homes destroyed. Serious flooding at coast and many smaller
structures near coast destroyed; larger structures near coast damaged by battering waves
and floating debris.

Category 4. Winds of 131 to 155 miles per hour. Shrubs and trees blown down; all signs
down. Extensive damage to roofing materials, windows, and doors. Complete failure of
roofs on many small residences. Complete destruction of mobile homes. Major damage
to lower floors of structures near shore due to flooding and battering by waves and
floating debris. Major erosion of beaches.

Category 5. Winds greater than 155 miles per hour. Shrubs and trees blown down;
considerable damage to roofs of buildings; all signs down. Very severe and extensive
damage to windows and doors. Complete failure of roofs on many residences and
industrial buildings. Extensive shattering of glass in windows and doors. Some complete
building failures. Small buildings overturned or blown away. Complete destruction of
mobile homes.
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STORM SURGE

a. Introduction

Various storm events can cause
abnormally high water levels along
ocean coasts and interior shorelines.
These higher than expected water levels,
known as storm surges, are generally the
result of a synoptic scale meteorological
disturbance. Storm surges can affect a
shoreline over distances of more than
100 miles; however, there may be
significant spatial variations in the
magnitude of the surge due to local bathymetric and topographic features. Wind is the
primary cause of storm surge. Wind blowing over the surface of the water exerts a
horizontal force that induces a surface current in the general direction of the wind. The
surface current, in turn, forms currents in subsurface water. In the case ofa hurricane, the
depth affected by this process of current creation depends upon the intensity and forward
motion of the storm. For example, a fast-moving hurricane of moderate intensity may
only induce currents to a depth of a hundred feet, whereas a slow moving hurricane of the
same intensity might induce currents to several hundred feet. As the hurricane approaches
the coastline, these horizontal currents are impeded by a sloping continental shelf, thereby
causing the water level to rise. The amount of rise increases shoreward to a maximum
level that is often inland from the usual coastline.

b. Factors Affecting Surge Height

The elevation reached by the storm surge within a coastal basin depends upon the
meteorological parameters of the hurricane and the physical characteristics existing within
the basin. The meteorological parameters affecting the height of the storm surge include
the intensity of the hurricane, measured by the storm-center sea-level pressure, track
(path) of the storm, forward speed, and radius of maximum winds. Due to the
complementary effects of forward motion and the counterclockwise rotation of the wind
field , highest surges from a hurricane usually occur on the northeast quadrant of the
storm's track in the region of the radius of maximum winds. This radius, which is
measured from the center of the hurricane eye to the location of the highest wind speeds
within the storm, can vary from as little as 4 miles to as much as 50 miles or greater. Peak
storm surge may vary drastically within a relatively short distance along the coastline
depending on the radius of maximum winds and the point of hurricane eye landfall.
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The physical characteristics of a basin that influence the surge heights include the basin
bathymetry (water depths), roughness of the continental shelf, configuration of the
coastline, and natural or man-made barriers. A wide, gently sloping continental shelf or
a large bay may produce particularly large storm surges.

¢. Total Flood Elevation

Other factors that contribute to the total water hei ght are the initial water level within the
basin at the time the hurricane strikes and wave effects. Storm surge is defined as the
difference between the observed water level and the normal astronomical tide. Any
astronomical tide level above the mean is additive to the storm surge. The timing of the
arrival of storm surge is important in that the difference in total flood elevation can be as
much as 1 to 2 feet in the study area.

PLUS WAVE HEIGHT

i
A

17 FT ~STORM TIDE
2

15 FT SURG
FT NORMAL HIGH TIDE

MEAN SEA LEVEL \

Waves breaking near the shore cause a transport of
water shoreward. When there is an increase in
wave height water cannot flow back to the sea as
rapidly as it came in. This phenomenon, known
as "wave setup", increases the water level along
the beachfront. Waves will break and dissipate
their energy in shallow water. Therefore, a
relatively steep offshore beach slope allows large
ocean waves to get closer to the shore before
breaking and usually promotes larger waves. Wave setup is primarily a concern near the
beachfront because waves are generally not transmitted inland of the coastline even if the
beach has been overtopped.
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THE SLOSH COMPUTER MODEL

a. General

The Sea, Lake, and Overland Surges from Hurricanes (SLOSH) model was developed by
the National Weather Service to calculate potential surge heights from hurricanes. The
SLOSH model is used for real-time forecasting of surges from approaching hurricanes

within selected Gulf and Atlantic
coastal basins. In addition to
computing surge heights for the
open coast, the SLOSH model has
the added capability to simulate
the routing of storm surge into
sounds, bays, estuaries, and
coastal river basins, as well as
calculating surge heights for
overland locations. Significant
natural and manmade barriers are
represented in the model, and
their effects simulated in the
calculations of surge heights
within a basin.

The SLOSH model is designed for use in an operational mode; that is, for
forecast/hindcast runs without controlled, local calibration, or observed winds. This
design was selected so that the user would not be forced to estimate unavailable input
data. The SLOSH model contains a storm model into which simple, time-dependent
meteorological data are input and from which the driving forces of a simulated storm are

calculated. These data are as follows:

(1) Central barometric pressure at 6-hour intervals.

(2) Latitude and longitude of storm positions at 6-hour intervals for a 72-hour tract.

(3) The storm size measured from the center (eye) to the region of maximum
winds, commonly referred to as the radius of maximum winds. Wind speed is
not an input parameter, since the model calculates a windfield for the modeled
storm by balancing forces according to meteorological input parameters.
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Also required is the height of the water surface well before the storm directly affects the
area of interest. This initial height is the observed, quiescent, water surface height
occurring about 2 days before storm arrival, including any existing anomalous rise in the
water surface. Astronomical high tide was not set in the model.

The values or functions for the coefficients within the SLOSH model are generalized to
serve for modeling all storms within all basins and are set empirically through
comparisons of computed and observed meteorological and surge height data from
numerous historical hurricanes. The coefficients are a function of differing storm
parameters and basin characteristics. Calibration of the model based on a single storm
event within a basin is avoided since there is no guarantee that the same coefficient values
will serve as well for other storms.

b. SLOSH Grid Configuration

The Pensacola SLOSH grid is a telescoping elliptical coordinate system with 92 arcs and
153 radials as shown in figure 2-1. The resolution of the Pensacola grid is approximately
.1 square miles per grid square for inland locations and about 1.3 square miles in the open
water. The Panama City SLOSH grid is a telescoping hyperbolic coordinate system with
105 arcs and 118 radials as shown in figure 2-2. The resolution of the Panama City grid
is approximately .1 square miles per grid square for inland locations and about 2.8 square
miles in the open water. The advantage of these grid systems is that they offer good
resolution in areas of primary interest, while conserving computer resources and
minimizing calculations.

The characteristics of a particular basin are constructed as input data within the model.
These characteristics include the topography of inland areas ; river basins and waterways;
bathymetry of nearshore areas, sounds, bays, and large inland water bodies; significant
natural and manmade barriers such as barrier islands, dunes, roads, levees, etc.; and a
segment of the continental shelf. The SLOSH model simulates inland flooding from
storm surge and permits the overtopping of barriers and flow through barrier gaps.
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¢. Verification of the Model

Afier a SLOSH model has been constructed for a coastal basin, verification experiments
are conducted. These experiments are performed as real-time operational runs in which
available meteorological data from historical storms
are input in the model. These input data consist
solely of observed or hindcast storm parameters and
an initial observed sea surface height occurring
approximately 48 hours before the storm makes
landfall or affects the basin. The computed surge
heights are compared with those measured from
historical storms and, if necessary, adjustments are
made to the input or basin data. In instances where
the model has given realistic results in one area of a
basin, but not in another, closer examination has often revealed inaccuracies in the
representation of barrier heights or missing values in bathymetric or topographic charts.
When necessary, further analysis and subjective decisions are employed to amend the
track or other parameters of the historical storms used in the verification process. The
hurricanes used to verify the Pensacola and Panama City SLOSH model were Opal and
Erin.

d. Model Output

The SLOSH model output for a modeled storm consists of a tabulated storm history
containing hourly values of storm position, speed, direction of motion, pressure drop, and
radius of maximum winds; a surface envelope of highest surges; and for preselected grid
points, time-history tabulations of values for surge heights, wind speeds and wind
directions. Values in the time-history tabulations are 10-minute averages, given every 30
minutes.

The highest water level reached at each location along the coastline during the passage of
a hurricane is called the maximum surge. Maximum surges along the coastline do not
necessarily occur at the same time. The time of the maximum surge for one location may
differ by several hours from the maximum surge that occurs at another location. The
SLOSH model determines the highest surge hei ght values calculated for each grid in the
model irrespective of the time of occurrence. The datum used in the model is NGVD,
formerly known as mean sea level of 1929 (M.S.L)).

Page2 - 10



THE PENSACOLA MODELING PROCESS

The Pensacola Basin SLOSH model was used to determine the surge heights in Escambia,
Santa Rosa, Okaloosa, and Walton counties in Florida. A total of 1440 hypothetical
hurricanes were modeled for the Pensacola Basin. The characteristics of the simulated
hurricanes were determined from an analysis of historical hurricanes. The parameters
selected for the modeled storms were the intensities, forward speeds, approach directions,
and radii of maximum winds that are considered to have the highest meteorological
probability of occurrence within the region. The parameters are summarized in Table 2-3
and graphically presented on Plates 2-1 through 2-9 at the end of this Chapter. The
simulated hurricanes included category 1 through category 5 hurricane intensities and nine
approach directions . Forward speeds of 5, 15 and 25 miles per hour were used. The
radius of maximum winds specified for all the simulated hurricanes at landfall was 25
miles.

Table 2-3 Pensacola Basin hypothetical storm scenarios.

Direction Speed (mph) Intensities Tracks Runs MEOWS
\' 5,15,25 Catl-Cat5 11 165 15
WNW 5,15,25 Catl-Cat5 11 165 15
NwW 5, 15,25 Catl-Cat5 11 165 15
NNW 5,15,25 Cat1-Cat5 11 165 15
N 5,15,25 Cat1-Cat5 12 180 15
NNE 5,15,25 Catl-Cat5 13 195 15
NE 5, 15,25 Cat1-Cat5 8 120 1S
ENE 5,15,25 Cat1-Cat5 9 135 15
E 5,15,25 Catl-Cat5 10 150 15
TOTAL 1,440 135

After making landfall, most hurricanes weaken because the central pressure and radius of
maximum winds increase. This was taken into account in modeling each of the storm
tracks. The initial sea surface height set in the Pensacola Basin SLOSH model was 1.25
foot. This initial height, known as tide anomaly, represents the height of the water surface
above M.S.L. existing several days in advance of approaching hurricanes. Furthermore,
to simulate conditions at high tide, an additional .75 feet was included. Thus all SLOSH
runs of hypothetical hurricanes were supplied with initial datums of 2.0 feet M.SL., and
the resulting calculations of storm surge represent conditions at time of high tide.
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THE PANAMA CITY MODELING PROCESS

The Panama City SLOSH model was used to determine the surge heights in Bay county
in Florida. A total of 1515 hypothetical hurricanes were modeled for the Panama City
Basin. The characteristics of the simulated hurricanes were determined from an analysis
of historical hurricanes. The parameters selected for the modeled storms were the
intensities, forward speeds, approach directions, and radii of maximum winds that are
considered to have the highest meteorological probability of occurrence within the re gion.
They are summarized in Table 2-4 and graphically presented on Plates 2-10 through 2-
18 at the end of this Chapter. The simulated hurricanes included category 1 through
category 5 hurricane intensities and nine approach directions . Forward speeds of 5, 15
and 25 miles per hour were used. The radius of maximum winds specified for all the
simulated hurricanes at landfall was 25 miles.

Table 2-4 Panama City hypothetical storm scenarios.

Direction Speed (mph) Intensities Tracks Runs MEOWS
w 5,15,25 Catl-Cat5 8 120 15
WNW 5,15,25 Catl-Cat5 9 135 15
NW 5,15,25 Cat1-Cat5 10 150 15
NNW 5,15,25 Cat1-Cat5 12 180 15
N 5,15,25 Catl-Cat5 13 195 15
NNE 5,15,25 Catl-Cat5 14 210 15
NE 5,15,25 Cat1-Cat5 14 210 15
ENE 5,15,25 Cat1-Cat5 13 195 15
E 5,15,25 Catl-Cat5 8 120 15
TOTAL 1,515 135

After making landfall, most hurricanes weaken because the central pressure and radius of
maximum winds increase. This was taken into account in modeling each of the storm
tracks. The initial sea surface height set in the Panama City SLOSH model was 1.25 foot.
This initial height, known as tide anomaly, represents the height of the water surface
above M.S.L. existing several days in advance of approaching hurricanes. Furthermore,
to simulate conditions at high tide, an additional .75 feet was included. Thus all SLOSH
runs of hypothetical hurricanes were supplied with initial datums of 2.0 feet M.S.L., and
the resulting calculations of storm surge represent conditions at time of high tide.
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MAXIMUM ENVELOPES OF WATER (MEOWS)

The highest surges reached at all locations within the
affected area of the coastline during the passage of a
hurricane are called the maximum surges for those
locations; the highest maximum surge in the affected
area is called the peak surge. The location of the peak
surge depends on where the eye of a hurricane crosses
the coastline, hurricane intensity, the bathymetry of
the basin, configuration of the coastline, the approach
direction, and the radius of maximum winds. As
discussed previously, the peak surge from a hurricane
usually occurs to the right of the storm path and within

a few miles of the radius of maximum winds.

Due to the inability to precisely forecast the ultimate landfall location, forward
speed, approach direction, and other characteristics of a threatening hurricane, the
objective of the hazards analysis is to determine the potential peak surges for all
locations within the study area. For that purpose, MEOWs are utilized. MEOWSs were
developed by the National Hurricane Center from an array of peak surges calculated for
individual hurricanes that differ only in point of landfall. In this manner, maximum water
surface elevations are calculated for a particular class of hurricane defined by approach
direction, forward speed, and intensity but independent of the point of landfall.

Initially, 135 MEOWSs were developed for the Pensacola and Panama City SLOSH
models. These MEOWs consisted of computer printouts showing peak surge values
developed for each combination of category, approach speed, and approach direction
modeled for the study, without regard to storm track. Therefore, the values contained on
these original MEOWSs were the peak surge height values for each of the model's grid
points regardless of where landfall may have occurred.

The results of the 135 original MEOWs were analyzed to determine which changes in
storm parameters (i.e., intensity, approach speed, and approach direction) resulted in the
greatest differences in the values of the peak surges for all locations and those that could
reasonably be combined to facilitate evacuation decision-making. In most instances, a
change in storm category accounted for the greatest change in peak surge heights. With
this in mind, careful consideration was given to the impacts of the various combinations
of approach speeds, approach directions, and Saffir/Simpson categories on hurricane
evacuation planning and decision-making. To simplify these processes, the National
Hurricane Center was asked to compile additional MEOWs.
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The National Hurricane Center subsequently created an additional layer of MEOWSs
(MEOWs of the MEOWSs, or MOMs) eliminating consideration of hurricane approach
speed and direction but maintaining the separation of categories 1, through 5 storms. The
MOM elevations are shown on Plates 2-19 through 2-28 at the end of this Chapter. It was
from those MOMs that the hurricane surge maps, shown on Plates 2-29 through 2-33 were
developed. Those inundation maps depict maximum storm surge heights that could be
generated by the different storm intensities, without regard to approach speed, direction,
or track.

ADJUSTMENTS TO SLOSH MODEL VALUES

The surge height values contained in the MOMs represent the water surface elevations
produced by the driving forces of the modeled hurricanes in combination with the 1.25-
foot tide anomaly and a .75 high tide condition resulting in a 2.0 foot water height at the
onset of the storm. |

TIME-HISTORY POINT DATA

The time-history information produced by the SLOSH model includes still-water surge
heights, wind speeds, and wind direction at 30-minute intervals for 72 hours. Time history
points were chosen to coincide with critical locations identified by county Emergency
Management Directors for their respective jurisdictions. They are located at low-lying
roads and bridges that would be critical to an evacuation, at potentially vulnerable
population centers, or at significant natural or manmade barriers. F igures 2-3 thru 2-7
show the location of time history points for each coastal County. Tables 2-5 through 2-9
show the maximum surge heights for each time history point for the category 1 to the
category 5 hurricane. :

The purpose of the time-history data is to determine the pre-landfall hazards distances for
each of the counties within the study area. Pre-landfall hazards distance is the distance
from the eye of an approaching hurricane to each jurisdiction at the time an evacuation
would be curtailed by hazardous weather conditions. This distance must be accounted for
in timing evacuation decision-making. For the Northwest Florida Hurricane Evacuation
Study, two specific conditions were evaluated: the arrival of sustained gale-force winds
(34-knot sustained wind speed, 1-minute average) and the onset of storm surge inundation
of low-lying roads, bridges, or other critical areas. The first of these two conditions to
occur determines the pre-landfall hazard distance.

Page2-14



The time of arrival of sustained tropical storm winds is one selected goal for completing
an evacuation because high-profile vehicles and vehicles pulling campers or boats could
easily be overturned, especially on high-rise bridges. Such an accident would most
certainly cripple or halt traffic flow on that evacuation route. That arrival of sustained
tropical force winds is also the time, under the majority of hurricane threats, when heavy
rainfall begins. Generally, one-half of the total amount of rainfall received from a
hurricane occurs from the arrival of sustained tropical storm winds until the eye reaches
the coastline.

Storm surge inundation is the other condition limiting evacuation, but should not be a
significant factor in most of the study area prior to the arrival of sustained tropical storm
winds. The lowest roadway elevations in the study area should be considered when
determining the pre-landfall hazards distance. As discussed in the section above,
however, evacuation decision-making officials should be aware that the coincidental
occurrence of astronomical high tide and rising storm surge could cause moderate
flooding in low-lying areas, particularly on causeways, prior to the arrival of
sustained tropical storm winds. |
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Table 2-5 Escambia County Time History Points

SURGE HEIGHTS ABOVE M.S.L.
TIME BY STORM CATEGORY
HISTORY HURRICANE EVENT USGS
POINT NAME CATI CAT2 CAT3 CAT4 CATS QUAD
1 Saufley 45 6.1 89 16.1 21.0 West Pensacola
2 Bellview DRY DRY DRY 15.0 21.8 West Pensacola
3 Avondale 43 5.8 8.7 15.7 20.6 West Pensacola
4 Dog Track 4.1 57 8.7 15.6 20.5 Lillian
5 Lillian 39 53 9.7 14.8 19.0 Lillian
6 Bronson 3.7 53 11.0 17.0 20.4 Perdido Bay
7 Perdido 34 7.0 133 16.8 19.6 Perdido Bay
8 Innerarty 4.5 7.7 12.7 16.8 202 Perdido Bay
9 Johnson Beach 5.6 9.1 12.6 16.5 19.4 Perdido Bay
10 Seaglades 4.3 9.7 12.8 16.5 20.0 Fort Barrancas
11 Naval Air Station (N.A.S) 5.1 9.2 12.7 16.0 19.9 Fort Barrancas
12 Gulif Beach 4.7 9.1 13.0 16.2 19.2 Fort Barrancas
13 Warrington 3.9 83 122 153 18.9 West Pensacola
14 Bayou Chico 38 83 12.1 15.2 18.7 Pensacola
15 Main Street 3.6 7.9 11.5 14.8 18.1 Pensacola
16 Bayou Texar 4.1 8.5 12.1 154 19.8 Pensacola
17 Bay Bridge, North 3.4 7.5 11.1 14.5 17.6 Pensacola
18 Clear Creek (Solutia) 5.0 9.1 13.0 16.4 202 Pace
19 Thompson Bayou (Gulf Power) 43 9.1 13.0 16.4 19.9 Pace -
20 Escambia Rivier (near UWF) 4.8 9.0 13.0 16.3 19.6 Pace
21 Lora Point (near I-10) 4.1 8.4 124 15.6 18.7 Pace
22 Gaberrone 3.6 7.8 11.8 15.0 - 17.9 Pensacola
23 Fort Pickens _ 52 84 11.7 14.7 18.0 Gulif Breeze
24 Sabine : 34 7.9 11.8 15.3 18.6 Gulf Breeze
25 Pensacola Beach 5.1 8.3 11.5 15.0 18.1 Gulf Breeze
26 Sugar Bowl 3.1 6.4 12.2 16.0 18.9 Oriole Beach
27 Park Srvs 5.1 8.1 11.3 15.6 18.4 South of Holley
28 Wasteplant 52 8.0 11.3 14.1 17.4 Holley
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Table 2-6 Santa Rosa County Time History Points

SURGE HEIGHTS ABOVE M.S.L.

TIME BY STORM CATEGORY

HISTORY HURRICANE EVENT USGS

POINT NAME CATI CAT2 CAT3 CAT4  CATS QUAD
29 Escambia Bayou (Florida Town) 49 9.1 13.1 16.4 19.5 Pace
30 Fishermans Point (Cytec) 4.7 8.9 129 16.0 19.1 Pace
31 Indian Bayou (Avalon) 45 8.1 12.1 154 18.5 Milton South
32 Trout Bay 43 8.0 11.9 15.1 182 Milton South
33 Garcon Point 33 7.5 11.3 14.5 17.6 Garcon Point
34 Blackwater River & I-10 4.0 7.1 11.5 14.7 18.3 Milton South
35 Blackwater River near Bagdad 4.1 7.1 10.5 14.7 18.5 Milton South
36 Blackwater River near Milton 42 7.1 10.6 14.8 18.6 Milton North
37 Cooper Basin (Paradise Island) 44 6.4 9.2 12.3 12.6 Harold
38 Ward Basin 4.0 7.4 11.5 14.8 18.2 Ward Basin
39 Yeliow River Bridge, SR 87 4.0 5.5 10.0 13.6 16.6 Ward Basin
40 East River Bridge 4.7 7.1 11.1 13.5 16.5 Navarre
41 Holley 46 7.3 11.6 15.2 18.3 Holley
42 Tom Kin Bayou 4.1 7.2 11.1 14.4 17.5 Holley
43 Midway 34 7.1 10.7 14.0 17.2 Garcon Point
44 Redfish Point 3.1 7.2 10.9 14.1 17.4 Garcon Point
45 Redfish Cove 3.1 7.2 10.8 139 17.3 Garcon Point
46 Butcherpen Cove 33 73 10.9 143 17.3 Gulf Breeze
47 Bay Bridge, South 34 75 11.1 14.5 17.6 Gulf Breeze
48 Old Navy Cove 34 7.6 11.1 14.5 17.6 Gulif Breeze
49 English Navy Cove 34 7.9 11.9 153 18.5 Gulf Breeze
50 Oriole Beach 3.0 6.5 12.5 17.2 204 Oriole Beach
51 Woodlawn Beach 30 5.8 12.3 17.6 19.9 Holley
52 Santa Rosa Sound 33 5.7 11.6 15.4 18.7 Holley
53 Navarre Bridge 34 55 12.8 14.7 18.0 Navarre
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Table 2-7 Okaloosa County Time History Points

SURGE HEIGHTS ABOVE M.S.L.
TIME BY STORM CATEGORY

HISTORY HURRICANE EVENT USGS

POINT NAME CATI CAT2 CAT3 CAT4 CATS QUAD
54 Santa Rosa Sound/Florosa 36 52 10.8 154 18.0 Mary Ester
55 Santa Rosa Sound near Mary Ester 33 438 9.9 15.3 17.2 Mary Ester
56 Santa Rosa Sound near City Hall 3.6 53 87 14.5 17.1 Mary Ester
57 Gap Creek 44 6.9 94 16.0 18.3 Mary Ester
58 Cinco Bayou 42 6.4 8.8 144 174 Fort Walton Beach
59 Garnier Bayou (near EOC) 4.1 6.5 8.7 14.4 17.7 Fort Walton Beach
60 Choctawhatchee Bay 3.7 5.7 7.4 13.8 16.8 Fort Walton Beach
61 East Pass 49 8.0 11.6 13.5 16.7 Fort Waiton Beach
62 Joe's Bayou 33 52 6.7 129 15.8 Destin
63 Indian Bayou 31 4.7 6.2 12.2 15.0 Destin
64 Piney Point 32 48 6.2 12.0 14.8 Destin
65 Crystal Point 5.1 82 11.3 14.0 17.0 Destin
66 Mouth of Rocky Bayou 37 56 7.4 13.1 16.1 Destin
67 Upper Rocky Bayou 43 6.6 7.9 13.4 16.4 Niceville
68 White Point 33 5.0 64 12.2 149 Destin
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Table 2-8 Walton County Time History Points

SURGE HEIGHTS ABOVEM.S.L.
TIME BY STORM CATEGORY
HISTORY HURRICANE EVENT USGS
POINT NAME CATI CAT2 CAT3 CAT4 CATS5 QUAD
69 Villa Tasso 32 49 6.1 11.6 14.5 Choctaw Beach
70 Choctaw Beach 32 4.8 6.2 11.6 14.3 Choctaw Beach
! Basin Bayou 3.7 55 7.5 11.2 14.1 Freeport
72 Alaqua Bayou/Portland 4.1 5.7 7.8 11.3 13.6 Freeport
73 LaGrange Bayow/Freeport 45 6.4 8.0 115 15.5 Freeport
74 Wheeler Point 3.6 49 64 10.8 13.6 Freeport
75 Jolly Bay 35 4.6 6.5 10.7 13.5 Freeport
76 Black Creek @ St. RD. 81 3.6 5.0 6.5 10.3 12.5 Bunker
77 Choctawhatchee River 32 42 5.7 9.7 13.1 Bunker
78 Tucker Bayou 34 4.6 6.5 10.7 136 Bunker
79 Bay Bridge: US331&SR83 34 4.6 6.1 10.7 13.6 Freeport
80 Santa Rosa Beach 35 44 58 10.9 13.6 Freeport
81 Mack Bayou 3.1 43 5.7 11.2 13.9 Choctaw Beach
82 Horseshoe Bayou 32 4.7 6.1 11.8 14.6 Choctaw Beach
83 Miramar Beach 5.1 8.1 11.2 14.0 16.7 Miramar Beach
84 Guif Pines 5.1 8.1 11.2 13.9 16.6 Miramar Beach
85 Dune Allen Beach 5.0 8.0 11.0 13.9 16.5 Grayton Beach
86 Grayton Beach 5.0 7.9 10.8 13.8 16.5 Grayton Beach
87 Western Lake 20 2.0 10.5 15.2 17.5 Grayton Beach
88 Eastern Lake 53 84 12.0 16.1 194 Point Washington
89 Camp Creek 5.3 8.4 11.8 16.2 19.9 Point Washington
90 Powell Lake 54 88 12.1 14.2 171 Seminole Hills
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Table 2-9 Bay County Time History Points

SURGE HEIGHTS ABOVE M.S.L.
TIME BY STORM CATEGORY
HISTORY HURRICANE EVENT USGS
POINT NAME CATI CAT2 CAT3 CAT4 CATS QUAD
i Phillips Inlet 53 8.5 114 14.1 17.2 Seminole Hitls
2 The "Y" (Lullwater Beach) 5.1 82 11.2 14.0 16.9 Laguna Beach
3 Middie Beach 5.1 8.1 111 13.9 16.7 Panama City Beach
4 Grand Lagoon 53 79 104 13.2 169 Panama City Beach
5 The Pass 52 83 114 143 16.6 Beacon Beach
6 Hathway Bridge 44 72 9.5 132 16.3 Panama City Beach
7 Shell Point 45 7.0 10.0 13.6 16.8 Panama City
8 Harrison Bayou 4.6 72 102 139 17.2 Panama City Beach
9 Basin Bayou 49 76 10.7 14.3 17.7 Panama City Beach
10 Botheration Bayou 48 7.5 10.7 142 17.6 Panama City Beach
11 West Bay Bridge 54 8.2 1.7 14.8 18.3 West Bay
12 Crooked Creek 53 82 11.6 15.0 18.5 West Bay
13 Bumnt Mill Creek 5.6 8.6 11.8 15.0 18.4 West Bay
14 Deer Point Lake, Site #3 35 36 38 132 183 Bay Head
15 Deer Point Lake, Site #2 35 39 45 153 174 Bay Head
16 Deer Point Lake, Site #1 36 4.1 4.3 14.1 17.5 Bay Head
17 Deer Point Dam 5.5 79 113 14.1 17.5 Bay Head
18 Fannin Bayou near SouthPort 5.3 8.0 11.1 143 17.7 Southport
19 Alligator Bayou near Steamplant 5.0 7.7 10.7 14.1 17.7 Southport
20 Bailey Bridge 5.1 7.8 11.0 14.2 17.6 Southport
21 Goose Bayou 4.7 73 103 13.7 17.3 Panama City Beach
22 St. Andrews Marina 5.0 7.8 11.1 124 154 Panama City Beach
23 St. Andrews Bay near EOC 5.0 79 10.2 12.2 159 Panama City Beach L
24 City Hall; Massalina 4.8 79 99 14.4 15.6 Panama City Beach 1
25 ‘Watson Bayou Bridge 46 714 9.5 13.7 17.5 Panama City Beach
26 Watson Bayou Inlet 43 6.7 8.7 124 15.7 Panama City Beach
27 Martin Lake 35 35 35 12.5 17.1 Springfield
28 Pearl Bayou 4.0 6.0 7.8 9.9 128 Long Point
29 Parker 4.1 6.1 7.8 9.8 12.7 Long Point
30 Shoal Point (near San Blas) 40 6.0 78 .98 12.7 Long Point
31 Callaway Bayou 42 6.2 8.1 9.8 12.7 Long Point
32 Laird Bayou 43 6.3 82 9.9 12.7 Long Point
33 Beacon Beach 59 84 11.2 149 174 Beacon Beach
34 St. Andrew Cut 54 86 11.8 14.8 18.0 Crooked Island
35 St. Andrew Sound 5.6 89 12.1 15.1 18.3 Crooked Istand
36 Crooked Island 54 8.6 11.9 15.0 18.0 Beacon Hill
37 Wild Goose Lagoon 47 9.2 12.2 154 184 Beacon Hill
38 Mexico Beach, Site #1 5.8 93 13.0 17.0 19.2 Beacon Hill
39 Mexico Beach, Site #2 5.7 9.3 13.1 17.0 19.8 Beacon Hill
40 Mexico Beach, Site #3 5.7 9.1 13.2 17.0 19.8 Beacon Hill
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TROPICAL CYCLONE ADVISORY

Tropical cyclone advisories, produced by the National Hurricane Center every 6 hours, give
the measured distance in nautical miles of the 34-knot (approximately 40 miles per hour), 1-
minute sustained wind speed (tropical storm) from the eye of an approaching hurricane.
These distances are given for the four quadrants of the storm (i.e., northwest, northeast,
southeast, southwest). Forecasts of these distances for 12, 24, 36, 48, and 72 hours into the
future are also given. The largest radius listed should be used for the pre-landfall hazards
distance in evacuation deciion-making. Further discussion of the application of the radius
of tropical storm winds to hurricane evacuation decision-making is contained in Chapter 7,
Decision Arcs.

WAVE EFFECT

The SLOSH model does not provide data concerning the additional heights of waves
generated on top of the still-water storm surge. Generally, waves do not add significantly
to the area flooded and have little effect on the number of people that will be required to
evacuate. Since near-shore
wave phenomena under
’ hurricane conditions are not
well  understood, it is
assumed that for the open
coast, maximum theoretical
wave heights based upon
relationships of fetch length
to water depth occur near
the time of landfall.
Immediately along the
coastline or the shorelines
of very large sounds and
estuaries, wave crests can
increase the expected still-
water depth above the terrain by one-third, thus greatly increasing the hazard. Due to the
presence of barriers such as structures, dunes, or vegetation, the waves break and dissipate
a tremendous amount of energy within a few hundred yards of the coastline. Buildings
within that zone that are not specifically designed to withstand the forces of wave action are
often heavily damaged or destroyed.
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For evacuation planning purposes, it is perhaps more important to consider potential wave
effects for less than sustained tropical storm winds. If wave hei ghts above theoretical still-
water levels exceed the elevations of roads, bridges, or other critical areas near the coastline,
evacuation could be curtailed sooner than expected, increasing the pre-landfall hazards
distance. Evacuation planners should be aware that low-lying sections of highway could be
subject to some wave action and over-wash prior to the arrival of sustained tropical storm
winds, especially with the coincidental occurrence of astronomical hi gh tide.

HURRICANE WINDS

After hurricane Hugo in North Carolina and Andrew in south Florida it became apparent that
storm surge was not the only life threatening feature of hurricanes. Destructive hurricane
force winds and tornados effected many inland counties as far as 100 miles from the coast.

Studies by the National Hurricane Center (NHC) have resulted in modifying the Tropical
Cyclone Advisory to include additional information to help inland counties prepare for
threatening high wind conditions. An inland wind analysis option is included in the new
HurrWin95 software program to assist inland communities in estimating when damaging
winds might hit their county. The inland wind analysis is designed to be used ONLY a FEW
HOURS before the hurricane makes landfall. This is when the NHC’s track and wind-field
forecast errors are relatively low.
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FRESHWATER FLOODING

Amounts and arrival times of rainfall associated with hurricanes are highly unpredictable.
For most hurricanes, rainfall begins near the time of arrival of sustained tropical storm winds
and generally reaches maximum rainfall rates as the center passes by. Unrelated weather
systems in advance of the hurricane can also contribute significant rainfall amounts within
a basin. The 100-year floodplain boundaries for each county are shown on the National
Flood Insurance Rate Maps (FIRM) which are published by the Federal Emergency
Management Agency (FEMA). This information has also been provided to each county on
a study product CD in digital format as an ArcExplorer project. The floodplain data shown
on the CD is based on the Q3 digital FIRM map data prepared by FEMA and furnished by
the State. Critical roadways that could be subject to flooding from heavy rainfall are
discussed in Chapter 3 - Vulnerability Analysis.
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CHAPTER THREE - VULNERABILITY ANALYSIS

PURPOSE

The primary purpose of the vulnerability
analysis is to identify the areas, populations, and
facilities that are vulnerable to storm surge and
to wind damage. Storm surge data from the
hazards analysis were used to map inundation
areas; to develop evacuation scenarios and
evacuation zones; to quantify the vulnerable
population; and to identify major medical,
institutional, and other facilities that are
potentially vulnerable to storm surge.

Since mobile homes have proven to be
particularly susceptible to wind damage, they
have been given special attention in the vulnerability analysis. No attempt has been made
to identify other types of construction that may have a high risk of wind damage.

HURRICANE SURGE INUNDATION

Because of unavoidable inaccuracies in hurricane forecasting we cannot predict the exact
track a hurricane will take. Within a few hours a.hurricane can change its forward speed,
intensity and direction which create quite different flooding scenarios at landfall. In
response to this uncertainty, hurricane surge mapping depicts the maximum extent of
storm surge flooding at high tide that is expected to be produced by any category
hurricane regardless of its track or forward speed. Hurricane Surge Atlases showing peak
surge flooding for the MOMs discussed in Chapter 2 have been produced as a separate
document for each coastal county. The maps are based on still water surge heights that
include an upward adjustment for observed tidal anomalies before the arrival of the
hurricane, and the coincidence of the surge arriving at the mean high astronomical tide.
These factors add an additional +2.0 feet to the computed surge height. Since the extent
of flooding will actually depend a great deal on the hurricane track, the overall flooded
area shown on the inundation maps for each hurricane category will never be exactly
duplicated by a single storm. ’
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The Hurricane Surge Atlases were produced by overlaying the SLOSH grid on U.S.
Geological Survey 7.5-minute series topographic maps at scale of 1 inch equals 2,000 feet
and manually drawing in the surge boundaries based on the surge elevation for the grid
cell and the topography shown on the quad sheet. The surge limits were then digitized
over USGS 1:100,000 scale digital base maps. The final atlases were printed in color at
a scale of 1 inch equals 4,000 feet by the Florida Division of Emergency Management.
There is a separate Atlas for each coastal county.

The estimated depth of flooding at a selected location can be calculated by subtracting the
known ground elevation from the surge elevation at that point. The ground elevation can
be estimated from the spot elevations on the Atlases or from available topographic
mapping. The ground elevation must be referenced to the National Geodetic Vertical
Datum. The surge elevation can be determined from the SLOSH grid cell data or
estimated by selecting the surge elevation from the nearest time history point.

HURRICANE EVACUATION ZONES

Hurricane evacuation zones are the areas that need to be evacuated for a particular
hurricane scenario to protect residents at risk from flooding or high winds. Evacuation
zones were developed for each county based on the following parameters:

a. Evacuation zones should include all populated areas having a serious risk of flooding.

b. Evacuation zones may sometimes need to include non-flood areas if they are cut off or
completely surrounded by flooded areas.

c. Evacuation zones need to be easily communicated to the public and usually follow well
know and easily identifiable geographic features such as major roads, railroads, or other
landmarks.

Each of the five coastal counties have delineated three evacuation zones based on
the hurricane surge flooding. These evacuation zones have been used to estimate the
evacuating population and number of evacuating vehicles. This information is a key
element to the transportation analysis. Table 3-1 shows the evacuation zones and the
hurricane categories they include for each county. It should be noted that the Category 1
evacuation zone is also considered the coastal hi gh hazard area for the State of Florida
and has land use/growth management implications. Plates 3-1 through 3-5 show a map
of the evacuation zones for each of the five coastal counties. A written description of the
evacuation zones follows Table 3-1.
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Table 3-1 Hurricane Evacuation Zones

All & Mobile Home
County Evacuation Zones Saffir-Simpson Category | Residents in Residents in
Traffic Traffic Zones:
Zones :
Escambia | Evacuation Zone Catl Category 1 hurricane: 1-4 5-21
Evacuation Zone Cat 2-3 Category 2 or 3 hurricane 1-7 8-21
Evacuation Zone Cat 4-5 Category 4 or § hurricane 1-11 12-21
Santa Evacuation Zone Catl Category 1 hurricane 1-6 7-24
Rosa Evacuation Zone Cat 2-3 Category 2 or 3 hurricane - 14-24
Evacuation Zone Cat 4-5 Category 4 or 5 hurricane - 18-24
Okaloosa | Evacuation Zone Catl Category 1 hurricane 1-4 5-27
Evacuation Zone Cat 2-3 Category 2 or 3 hurricane 1-9 10-27
Evacuation Zone Cat 4-5 Category 4 or 5 hurricane 1-16 17-27
Walton Evacuation Zone Cat! Category 1 hurricane 1-4 5-14
Evacuation Zone Cat 2-3 Category 2 or 3 hurricane 1-7 8-14
Evacuation Zone Cat 4-5 Category 4 or 5 hurricane 1-9 10-14
Bay Evacuation Zone Catl Category 1 hurricane -8 9-28
Evacuation Zone Cat 2-3 Category 2 or 3 hurricane 1-16 17-28
Evacuation Zone Cat 4-5 Category 4 or 5 hurricane =22 23-28

EVACUATION ZONE DESCRIPTIONS

a. Escambia County Evacuation Zones

The Category 2-3 evacuation zone for Escambia County is as follows:

All of Pensacola Beach, Perdido Key, all areas west of Bauer Rd. from Hwy. 98 to Gulf
Beach Hwy., all areas south of Gulf Beach Hwy. in western Escambia County, all areas
south of Barrancas Ave. from Navy Blvd. to Bayou Chico, low lying areas along Bayou
Chico including Bayou Grove and the area alon g Jackson Creek, all areas south of Garden
St. from Pace Blvd. to Alcaniz St., including areas south of Chase St. from Alcaniz St. to
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Bayfront Pkwy, all low lying areas along Bayou Texar, all low lying areas along Scenic
Hwy. near Langley Ave., all areas east of Scenic Hwy. from Gull Point to 9 Mile Rd., all
areas north of Hwy. 98 from Blue Angle Pkwy. to the Alabama state line, low lying areas
along 11 Mile Creek, low Lying areas along Hurst Hammock Rd. south of Mobile Hwy.,
low lying areas along the Perdido River at Mobile Hwy., all Mobile Homes, and all areas
subject to flooding in heavy rains.

The Category 4-5 evacuation zone for Escambia County is as follows:

All of Pensacola Beach, Perdido Key, all areas west of Dog Track Rd. to the Alabama
state line, all areas south of Gulf Beach Hwy. in western Escambia County, all areas north
of Hwy. 98 from Blue Angle Pkwy. west to the Alabama state line, all areas west of Blue
Angle Pkwy. from Hwy. 98 north to Cerny Rd., all areas west of Fairfield Dr. from Lillian
Hwy. to Patricia Dr., all low lying areas in the subdivisions west of (behind) Saufley Field,
Hurst Hammock area, south of Mobile Hwy., all areas around Mobile Hwy. within 1.5
miles east of the Alabama state line, all areas east and south of Navy Blvd. from Gulf
Beach Hwy. to Pace Blvd., all areas south of Hwy. 98 from Fairfield Dr. to Navy Blvd.,
all areas south of Gregory St. and Idlewood Dr. east from New Warrington Rd. to "W" St.,
all areas south of Gregory St. in the Pensacola City limits, east of 9th Ave., all areas south
of Heinburg St., all low lying areas along 11 Mile Creek, south of Mobile Hwy., all low
lying areas along Bayou Marcus Creek, all low lying areas along Bayou Texar, all low
lying areas along Scenic Hwy. near Langley Ave., all areas east of Scenic Hwy. from Gull
Point north to 9 Mile Rd., all mobile homes, all areas subject to flooding in heavy rains.

b. Santa Rosa County Evacuation Zones
The Category 1 evacuation zone for Santa Rosa County is as follows:

All of Navarre Beach. Gulf Breeze Peninsula (Navarre, Midway, Gulf Breeze, Holley) -
All waterfront areas and all residents who live within 1/4 mile (1300 feet ) of water from
the Okaloosa County Line along Santa Rosa Sound continuing around Gulf Breeze into
Escambia Bay, East Bay and East River.

In East Milton all waterfront areas along Blackwater Bay, the Blackwater and Yellow
Rivers and all residents who live within 1/2 mile (2600 feet) of these bodies of water. In
Milton the area south of Walker Street and to the east of Henry Street. In Bagdad the area
east of Forsyth Street, and along the Blackwater Bay to the east 1/4 mile (1300 feet). In
Dickerson City and Garcon Point - All areas within 1/2 mile (2600 feet) of the water.
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Avalon Beach, Mulat & Floridatown - All waterfront areas along Escambia Bay and from
Garcon Point to Trout Bayou and those areas within a distance of 1/4 mile (1300 feet) of
the water. From Trout Bayou north to I-10 a distance of | mile or to Avalon Blvd. The
area along Escambia Bay, North of I-10 to Cyanamid Road for a distance of 1 mile from
the bay. From Cyanamid Road to Highway 90, all areas within 1/4 mile to Escambia Bay.

The Category 2-3 evacuation zone for Santa Rosa County is as follows:

All of Navarre Beach. Gulf Breeze Peninsula (Navarre, Midway, Gulf Breeze, Holley) -
All waterfront areas and all residents who live within 1/2 mile (2600 feet ) of water along
Santa Rosa Sound from the Okaloosa County Line to the East border of the Gulf Island
National Seashore. For a distance of 1/4 mile (1300 feet) around Gulf Breeze in Escambia
Bay, East Bay and East River.

Holley - All waterfront areas for a distance of 1 mile starting on the North side of the East
River continuing alon g East Bay through Holley to Eglin Wildlife Management area, with
special emphasis on the creeks and canals in thearea. EastMilton - All areas alon g Ward
Basin Road for a distance of 1 mile to the East from the road center, except the area from
Airport Road to Hi ghway 90. Along Blackwater River north of Highway 90 for a distance
0f 1/2 (2600 feet) from the banks, Milton - All the areas south of the Blackwater Heritage
Trail to Blackwater River and the area from Canal Street and Henry Street to the River.
Bagdad - The area east of F orsyth Street and Garcon Point Road to Garcon Point.

Avalon Beach, Mulat & F loridatown - All of the area to the west of Avalon Blvd, from
the CSX Rail line. From the CSX Rail Line to Highway 90 for a distance of 1 mile along
Escambia Bay. All other area subject to flooding from a storm surge or heavy rainfall
such as rivers, creeks, streams and areas with poor drainage systems.

The Category 4-5 evacuation zone for Santa Rosa County is as follows:

All of Navarre Beach. GulfBreeze Peninsula (Navarre, Midway, Gulf Breeze, Holley) -
All of the area from the City of Gulf Breeze to Ocean Breeze Lane, or 5 1/2 miles from
the east boundary of GulfIsland National Seashore along Gulf Breeze Parkway. Residents
who live within 1/2 mile (2600 feet) of the water along Santa Rosa Sound from the
Okaloosa County line to Ocean Breeze Lane. For a distance of 1 mile from the water
along East Bay and East River through Holley to the Eglin Wildlife Management area.
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East Milton - All areas along and for a distance of 1 mile to the east of Ward Basin Road,
except the area from the south of Airport Road to Highway 90. Milton - All the areas
south of the Blackwater Heritage Trail to Blackwater River and the area from Canal Street
and Henry Street to the River. Bagdad - Along Pond Creek for a distance of 1/2 mile
from the waterfront. The area east of F orsyth Street and Garcon Point Road to the river-
as far as I-10. All of the remaining area south of I-10. Garcon Point - All of the area
south of I-10.

Avalon Beach, Mulat & Floridatown - All of the area to the west of Avalon Blvd, from
the CSX Rail line. From the CSX Rail Line north of Highway 90 for a distance of 1 mile
from the water along Escambia Bay. Harold - Along the Yellow river for a distance of
1 mile from the riverbank. All other area subject to flooding from a storm surge or heavy
rainfall such as rivers, creeks, streams and areas with poor drainage systems.

¢. Okaloosa County Evacuation Zones
The Category 1 evacuation zone for Okaloosa County is as follows:

All of Okaloosa Island, all of Holiday Isle, all other waterfront properties on the Gulf,
Santa Rosa Sound, Choctawhatchee Bay, and bayous thereof

The Category 2-3 evacuation zone for Okaloosa County is as follows:

All of the Category 1 Evacuation zone and all properties on and south of US 98, county
line to county line, all properties that lie within the rectangle formed by the following
streets: Hollywood Blvd-Memorial Pkwy-Beal-Pky-US 98, Poquito Bayou, Longwood,
& Jaymar Shores, all areas west of SR 85 (Eglin Pky) in Shalimar, all areas that lie
between Mooney Rd and the water. In Niceville, properties on or on the water side of
Bayshore Dr and Redwood Avenue. In the Bluewater Bay/unincorporated Niceville
areas, the following residential developments: Edgewater, Live Oak Shores, Shadow
Oak, Sailboat cove, Liso Village, Magnolia Lake, Windward, St. Andrews Village West,
Miller's Run, Southwind, Sunset Beach Estates, Raintree Estates, Lake Pippin Estates In
Valparaiso, properties South of tom's Bayou and East of John Sims Pkwy, all of Destin,
all properties not listed above but which are within two blocks of any Bayou or
Choctawhatchee Bay.

The Category 4-5 evacuation zone for Okaloosa County is as follows:
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All areas in Category 1,2 and 3 Evacuation zones plus, all of Florosa and Wynnehaven
Beach, all areas south of Hollywood Blvd in Mary Esther and Ft. Walton Beach East of
Beal Pky in the city limits of Ft. Walton Beach, all of Cinco Bayou, all of Shalimar. In
Ocean City, the area South of Riverside Dr. and North of Lovejoy Rd., and the areas
South Lewis St & Mayflower Ave to the bayou; areas East of James Lee Rd. In
Niceville, All property on and west of Palm Blvd that is also South of John Sims Pky.; all
property South of Valparaiso Blvd; and all property that lies South of John Sims Pky but
East of a line drawn through Wise Av-and Nutmeg Ave. In Bluewater
Bay/unincorporated Niceville, Magnolia forest, Hidden Lakes, Fairway Lakes, Oaklake,
St. Andrews Village South, Glenlake, Carribbean Village South, and White Point Village.
In Valparaiso, all property East of John Sims Pky or South of Okaloosa Ave.

d. Walton County Evacuation Zones
The Category 1 evacuation zone for Walton County is as follows:

The coastal areas on the Gulf and Choctawhatchee Bays and other areas susceptible to
flash flooding. '

The Category 2&3 evacuation zone for Walton County is as follows:

The entire County, South of the Choctawhatchee Bay and Coastal areas on the north shore
of the Bay

The Category 4&5 evacuation zone for Walton County is as follows:
All of the Category 1 - 3 evacuation zones described above plus some further zones along
the tributaries along the north shore of the Bay and some further evacuations along the
lower Choctawhatchee River Basin.

e. Bay County Evacuation Zones

Bay County issues evacuation orders by evacuation zones and refers the public to

the evacuation zone maps printed in their phone books. They also provide di gital copies
of the evacuation zone maps to the media so they can describe the areas to the public.
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VULNERABLE POPULATION

The vulnerable population, or population
at greatest risk are persons residing
within the evacuation zones subject to
storm surge and the residents of mobile
homes which may be threatened by
hurricane force winds. Mobile home
residents are usually advised to evacuate
when they may be subjected to hurricane
winds because of their proven
vulnerability to hurricane force winds.

The tourist population varies with the tourist season. For the purposes of this study a low
and high tourist population has been estimated. The high tourist population is based on
90% occupancy of tourist units and the low tourist population is based on 30%. Table 3-2
summarizes the vulnerable population by non-mobile home residents, mobile home
residents and tourists for different evacuation scenarios co
population for the year 2000. Table 3-3 shows figures for th
the next page shows that most of the regions population is lo

surge hazard area.

mpared to the total county
e year 2005. Figure 3-1 on
cated in or near the hurricane
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Table 3-2 Vulnerable & Total Population by Evacuation Zone
(Based on the Year 2000 population estimates)

County/Evacuation Zone Mobile Home | Total Mobile Non-Mobile Surge Vulnerable
Surge Home Home Surge Vulnerable Population
Vuinerable Population Vulnerable Tourist Columns
Column 1 Population Population Population 3+4+5 Total
ESCAMBIA COUNTY Column 2 | Column3 Column4 -~ Columns e
Total Population 33,636 33,636 270,850 18,149 322,635
Category 1 Evacuation Zone 483 33,636 18,748 6,545 58,929
Category 2-3 Evacuation Zone 1,555 33,636 32,323 7,796 73,755
Category 4-5 Evacuation Zone 5,369 33,636 63,661 8,055 105,352
SANTA ROSA COUNTY o LR . A ’
Total Population 24915 24,918 88,933 3,912 117,760
Category 1 Evacuation Zone 2,648 24918 11,784 2,907 39,606
Category 2-3 Evacuation Zone 5,159 24918 18,693 2,913 46,521
Category 4-5 Evacuation Zone 7,509 24918 30,44 3,392 58,754
OKALOOSA COUNTY b e e P
Total Population 20,676 20,676 156,009 34,302 210,986
Category 1 Evacuation Zone 385 20,676 11,409 24,096 56,180
Category 2-3 Evacuation Zone 2,647 20,676 32,125 31,067 83,867
Category 4-5 Evacuation Zone 7,364 20,676 67,717 120,012
WALTON COUNTY e LA R ‘
Total Population 12,268 12,268 22,879 59,864
Category 1 Evacuation Zone 1,058 12,268 4,153 10,326 26,747
Category 2-3 Evacuation Zone 4,145 12,268 8,176 24,717 45,161
Category 4-5 Evacuation Zone 5,870 12,268 8,498 24717 45,483
BAY COUNTY o 5 S R e o A
Total Population 34,114 34,114 120,838 74,319 229,269
Category 1 Evacuation Zone 1,758 34,114 13,875 35,792 83,779
Category 2-3 Evacuation Zone 8,115 34,114 44,286 55,988 134,386
Category 4-5 Evacuation Zone 17,326 34,114 66,924 71,700 172,736
HOLMES COUNTY L e S e R
Total Population 5,080 5,080 12,920 N.A. 18,000
Category 1 Evacuation Zone 5,080 5,080 0 5,080
Category 2-3 Evacuation Zone 5,080 5,080 0 5,080
Category 4-5 Evacuation Zone 5,080 5,080 0 5,080
WASHINGTON COUNTY ey R e e LR R —
Total Population 5,588 5,588 16,212 N.A 21,800
Category 1 Evacuation Zone 5,588 5,588 0 5,588
Category 2-3 Evacuation Zone 5,588 5,588 0 5,588
Category 4-5 Evacuation Zone 5,588 5,588 0 5,588
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Table 3-2a Vulnerable & Total Population by Evacuation Zone
(Based on the Year 2005 population estimates)

County/Evacuation Zone Mobile Home | Total Mobile Non-Mobile Surge Vulnerable
Surge Home Home Surge Vulnerable Population
Vulnerable Population Vulnerable Tourist Columns
Column | Population Population Population 3+4+5 Total
ESCAMBIA COUNTY Column 2. Column3 .~ | Column4 Column5 =~ L
Total Population 36,932 36,932 297,393 19,928 354,253
Category 1 Evacuation Zone 530 36,932 20,585 7,186 64,704
Category 2-3 Evacuation Zone 1,707 36,932 35,491 8,560 80,983
Category 4-5 Evacuation Zone 5,895 36,932 69,900 8,844 115,676
SANTA ROSA COUNTY o SRR B S e
Total Population 30,247 30,247 107,965 4,749 142,961
Category 1 Evacuation Zone 3,215 30,247 14,306 3,529 48,082
Category 2-3 Evacuation Zone 6,263 30,247 22,693 3,536 56,476
Category 4-5 Evacuation Zone 9,116 30,247 36,963 4,118 71,327
OKALOOSA COUNTY ~Ee e R
Total Population 24,832 4,831 187,367 41,197 253,394
Category 1 Evacuation Zone 462 24,831 13,702 28,939 67,472
Category 2-3 Evacuation Zone 3,179 24,831 38,582 37,311 100,724
Category 4-5 Evacuation Zone 8,844 24,831 81,328 37,976 144,134
WALTON COUNTY g . i e o MR
Total Population 13,802 13,802 25,739 27,807 67,347
Category 1 Evacuation Zone 1,190 13,802 4,672 11,617 30,090
Category 2-3 Evacuation Zone 4,663 13,802 9,198 27,807 50,806
Category 4-5 Evacuation Zone 6,604 13,802 9,560 27,807 51,168
BAY COUNTY o N L
Total Population 38,003 38,001 134,614 82,791 255,406
Category 1 Evacuation Zone 1,958 38,001 15,457 39,872 93,330
Category 2-3 Evacuation Zone 9,040 38,001 49,335 62,371 149,706
Category 4-5 Evacuation Zone 19,301 38,001 74,553 79,874 192,428
HOLMES COUNTY e B ORI e T T R
Total Population 5,756 5,756 14,638 N.A. 20,394
Category 1 Evacuation Zone 5,756 5,756 0 N.A. 5,756
Category 2-3 Evacuation Zone 5,756 5,756 0 N.A. 5,756
Category 4-5 Evacuation Zone 5,756 5,756 0 N.A. 5,756
WASHINGTON COUNTY 3 e o : TR
Total Population 6,504 6,504 l8,87l N.A. 25,375
Category 1 Evacuation Zone 6,504 6,504 0 N.A. 6,504
Category 2-3 Evacuation Zone 6,504 6,504 0 N.A. 6,504
Category 4-5 Evacuation Zone 6,504 6,504 0 N.A. 6,504
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CRITICAL FACILITIES

Critical facilities include
facilities that may need
assistance or special
consideration during
€vacuation or immediately
after the storm has past.
Medical facilities, nursing
homes or correctional
institutions are examples of
critical facilities needing
special consideration and
planning if they are to be
evacuated. Other critical
facilities include those that
supply critical services and
supplies after a hurricane
such as food, water, power,
fuel, medical services and
building and repair
supplies. Tables 3-3
through 3-10, at the end of this Chapter, list the critical facilities compiled by each
County.

Administrative officials should be aware of the potential for wind damage to multi-story
buildings. Post-hurricane surveys in other areas show that extreme winds can inflict major
damage to substantial structures, exposing occupants to life-threatening dan ger. Hurricane
preparedness plans based on moving people from potential surge levels vertically to upper
floors must take into account the location and size of windows and doors, as well as the
structural integrity of the building itself. Agencies responsible for hurricane preparedness
of special needs facilities (hospitals, nursing homes, adult homes, and correctional
facilities) should ensure that proper attention is given to the complex task of planning and
coordinating emergency response.
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EVACUATION ROUTE FLOODING

Evacuation route
flooding can be
caused by rainfall
runoff and storm
tide. Hurricane
evacuations are
normally timed so
that evacuees can
reach safe shelter
prior to the arrival
of sustained
tropical storm
winds. Because of
the wide variation
in amounts and
times of
occurrence from
one storm to
another, rainfall
can only be addressed in general terms. For most hurricanes, the heaviest rainfall begins
near the time of arrival of sustained tropical storm winds. In some cases, however, over
20 inches of rain has preceded an approaching hurricane by as much as 24 hours. . The
County emergency management office should increase clearance times if it appears that
the capacity of any evacuation routes would be reduced as a result of flooding prior to or
during the evacuation.

Shown below is a listing of potential roads that are subject to flooding during heavy rains.
ESCAMBIA COUNTY POTENTIAL ROAD FLOODING

Major roadways subject to fresh water flooding in Escambia County are:
Highway 29 1/2 mile south of the Alabama state line in the Town of Century.
Highway 29 at Pine Barren Creek.
Highway 29 at Jack's Branch (approx. 3 miles north of Cantonment).
Highway 29 at Pin Oak Dr. (approx. 2 miles north of Cantonment).
Highway 97 (Atmore Highway) at Wiggins Creek.
Bauer Road north of Sorrento Road.
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SANTA ROSA COUNTY POTENTIAL ROAD FLOODING

Major roadways subject to fresh water flooding in Santa Rosa County are:
Highway 87 South, within 1 or 2 miles of the East River due to heavy rains,
flooding the creeks.
Stretches of Highway 89 in the Midway area from heavy rainfall.
Highway 87 North, north of Whiting Field has had problems in the past due to
heavy rainfall. Some improvements have been made but not tested.
Highway 90 (Escambia Fill) has been closed due to storm surge. We expect all
evacuation to be completed before this happens.

OKALOOSA COUNTY POTENTIAL ROAD FLOODING

Major roadways subject to fresh water flooding in Okaloosa County are:
US 98 vicinity of Hurlburt Main Gate
US 98 at intersection of Santa Rosa Blvd
Santa Rosa Blvd
Airport Rd (Destin)
SR 85 north of Laurel Hill at Horsehead Creek
CR 393 between Pond Creek and Shoal River
SR85 (Eglin Pky) from Shalimar Bridge to Ninth Ave, Shalimar
SR 20 (Niceville) at Turkey Creek
Racetrack Road, Ft. Walton Beach

WALTON COUNTY POTENTIAL ROAD FLOODING

Major roadways subject to fresh water flooding in Walton County are:
State Highway 81 at Bruce Creek. (Which floods when the Choctawhatchee
reaches 18 to 19 feet).
County Highway 181C at Cedar Log Lake (Which floods when the
Choctawhatchee reaches 17 to 18 feet).
County Highway 1087 at the Shoal River Bridge.

BAY COUNTY POTENTIAL ROAD FLOODING

Major roadways subject to fresh water flooding in Bay County are:

This information will be provided at a later date.
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HOLMES COUNTY POTENTIAL ROAD FLOODING

A major roadway subject to fresh water flooding in Holmes County is:
US 81 north of Highway 2.

WASHINGTON COUNTY
Major roadways subject to fresh water flooding in Walton County are:

Highway 79 north of Ebro and just north of Holmes County Line near Doudlas
Ferry Road.

Highway 77 along areas between Chipley and Wausau.

Highway 277 at the intersection of Oswald Road.

Highway 277 in the area known as Walkers Stretch Just north of Culpepper Lane
along Holmes Creek.

EMERGENCY TRANSPORTATION NEEDS

Evacuation preparedness plans should consider all persons who do not have access to a
private vehicle and therefore would have to rely on public transportation for evacuation.
Local government should attempt to arrange for adequate resources to meet the demand
for public transportation. Planning for adequate special needs emergency transportation
for residents in private homes is usually the responsibility of local emergency
management officials, while transportation for those in health-related facilities should-be
the responsibility of the individual facilities. Although detailed information concerning
residents of private homes may be difficult to obtain, each local government should
develop procedures for maintaining an up-to-date roster of persons likely to need special
assistance. Non-ambulatory patients will require transportation that can easily
accommodate wheelchairs, stretchers, and, possibly, life-sustaining equipment. Lack of
resources for these needs could result in critical evacuation delays and increased hazards
for the evacuees. The Special needs population for each county is listed below:

County Estimated Special Need Population

Escambia County 1800-2500

Santa Rosa County 400

Okaloosa County 1400

Walton County 200

Bay County

Holmes County 500

Washington County
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MOBILE HOME AND R.V. PARKS

The location and capacity of existing mobile home parks and recreational vehicle
(R.V.,campers) facilities is also critical because it is recommended that all of them be
evacuated for any storm threat that would result in hurricane force winds. A list of these
facilities for each county is shown below.

ESCAMBIA COUNTY MOBILE HOME AND R.V. PARKS

Park Name Park type Address Spaces
Deluna Village Mh Park Mobile Home 4005 W. Bobe St 200
Andover Woods Mh Park Mobile Home 1000 S. Farifield Dr 200
Bayou Landing Mobile Home 9424 Boca Del Cir 49
Bel Mar Mh Park Mobile Home 1523 Guif Beach Hwy 61
Blue Angel Mh Park Mobile Home 5301 Biue Angel Pkwy 30
Bob's Trailer Court Mobile Home 4967 Mobile Hwy 20
Booker's Mh Park Mobile Home 5800 Lillian Hwy 50
Catalina Mh Estates Mobile Home 9716 W. Hwy 98 175
Flamingo Mh Park Mobile Home 2801 W. Nine Mile Rd 2

King George Estates Mobile Home 5400 Mobile Hwy 16

Live Oak Mh Park Mobile Home 901 Massachusetts Av 40
Oak Grove Mh Park Mobile Home 1801 Border St 40
Oak Lodge Mh Park Mobile Home 7101 Lillian Hwy 30
Palafox Mh Park Mobile Home 9000 N. Palafox 34
Patricia Mh Park Mobile Home 7318 Hayward St 35
Sabal Palm Mh Park Mobile Home 2601 Patricia Dr 60
Silver Lake Mh Park Mobile Home 7333 Pine Forest Rd 19

Tanglewood Gardens Mobile Home 6530 N. Palafox St 4

Timberlake Mh Park Mobile Home 2600 W. Michigan Ave 23

West Florida Mh Park Mobile Home 550 E. Nine Mile Rd 4

Woodridge Park Mobile Home 7722 N. Palafox St 50
Bayou Grande Mh Park Mobile Home 8655 Gulf Beach Hwy 200
Rustic Acres Mh Park Mobile Home 8150 N. Palafox St 50
Maple Leaf Mh Park Mobile Home Music Lane 100
Oaks Mh Park Mobile Home 701 N. Old Corry 30
Admiral Mh Park Mobile Home 8121 Lillian Hwy 180
All Star Rv Park R.V. Park 13621 Perdido Key Dr 20

Big Lagoon State Park R.V. Park 12301 Gulf Beach Hwy 15

Ft Pickens Rv Park R.V. Park Ft Pickens Rd 200
Lake Stone Campgrounds R.V. Park 801 W. Highway 4 104
TOTAL 298
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SANTA ROSA COUNTY MOBILE HOME AND R.V. PARKS

Park Name Address Park_type Spaces
By the Bay Village 1527 Magnolia Manor Dr Mobile Home 6
Colemans Court 6101 East Bay Bivd Mobile Home 7]
Magnolia Manor 1526 Magnolia Manor dr Mobile Home 25
Snapper Hitch 1630 Red Fish Point rd Mobile Home 12
Tradewinds 7286 Gulf Breeze Pkwy Mobile Home 11
Westvic Holiday Sands Sunny Oak dr Mobile Home 6]
Rebecca's Hollow 3251 Bob Toibert rd Mobile Home 10
Millers BIuff Fish Camp 12375 Shammah rd Mobile Home 12
Lunsford's Custer Lane Mobile Home 12
Simmons 9112 Roy Cook rd Mobile Home 10
Abc 3216 Hwy 87 n Mobile Home 19
Bagdad 661 Old Bagdad Hwy Mobile Home 8
Barnes 4059 Driskill rd Mobile Home 14
Browns Fish Camp 3400 Ward Basin rd Mobile Home 9
D&d 4066 Dawson Lane Mobile Home 9
Dan Weaver 6430 Whiting Ave Mobile Home

East Bay 1160 Pine st Mobile Home 8
East Gate Ranch Whiting East Gate rd Mobile Home 7
Edgewood West Milton Heights Mobile Home 5
Falcon Place Hwy 89 n Mobile Home 0
Fays (Britt D's) 6401 Howard Ave Mobile Home 7Jﬂ
Hammville 8700-8720 John Hamm rd Mobile Home 7
J&] 134 Kingery rd Mobile Home G
J&j Ponderosa 5925 Carroll rd Mobile Home 17
James L Broxson Garcon Point rd Mobile Home 6
K&n 6484 Howard Ave Mobile Home 13
Lazy Acre 506 Conecuh St/507 Broad st Mobile Home 8
Mary L Vaughn 7174 Hwy 89 n Mobile Home 6
North Side 702 Alabama st Mobile Home 10
Pollards 1201 Allen st Mobile Home 12
Roberts Country 7274 Milford rd Mobile Home 12
Shadyoaks 810 Munson Hwy Mobile Home 10
Ski-land Fish Camp 4109 Driskell rd Mobile Home 10
Southern Hills Avalon Blvd Mobile Home 8
Sunburst Resort Inc 2375 Horne rd Mobile Home 36
Sunshine Park 4336 Sunshine Pk dr Mobile Home 9
The Oaks 4335 Garcon Point rd Mobile Home 10
The Pines Village 1024 Garcon Point rd Mobile Home 17
Vanity Fair 1415 Vanity Fair rd Mobile Home 13
Village Estates 6400 Bruce Lane Mobile Home 40
Westgate 26 Westgate Dr Hwy B7 n Mobile Home 25
Black Jack Black Jack Cir Mobile Home 4
Colonial Pines 2101 Colonial Ave Mobile Home 176
Falconhurst 2000 Falconhurst Place Mobile Home 7
Ferrells 2224 Crescentwood rd Mobile Home 6
Hardies #1 9950 Hwy 98w Mobile Home 19
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SANTA ROSA COUNTY MOBILE HOME AND R.V. PARKS (con’t)

Park Name Address Park type Spaces
Hardies #2 90-99 Windtrace North Mobile Home 6
Hardies #3 507 Luneta st Mobile Home 3
Navarre #10 Kiefernwald Cir Mobile Home 21
Navarre East 9212 Eagle Nest dr Mobile Home 18
Paisley Shores 6945 Navarre Pkwy Mobile Home 25
Rainbow Carlos and Granada Mobile Home 9
Robert Carl 9265 Deer Lane Mobile Home 5
Sound Side Manor Blankenship rd Mobile Home

Still Waters 2105 Tom st Mobile Home 30
Sunset Pines 405 Sunset Lane Mobile Home 12
Zumbiels 9288 Deer Lane Mobile Home 6
Bay Breeze Kentwood St/burns/san Diego st Mobile Home 28
Bay View 3957 Parkview st Mobile Home 27,
Braxton 4724 Jerry dr Mobile Home 23
Carters {(Bowen's) 3902 Bowens Court Mobile Home ~ 6|
Dallas 3931 Hwy 90 Mobile Home 24
Florlanda 4572 Florianda cr Mobile Home 20
Holden 4440 Pace Lane Mobile Home 14
Hudson's Village 4374 Jernigan rd Mobile Home 16
Jernigan 4451 Jernigan Rd Mobile Home 21
King Oaks 1090 Pace Lane Mobile Home 16
Landmark 4755 Landmark Lane Mobile Home 7
Pace 4025 Vern st Mobile Home 15
Palomino 4627 Woodbine rd Mobile Home 10
Pea Ridge 4584 Tamarind dr Mobile Home 10
Quail Run 4569 Waldrop Cir Mobile Home 21
Rivera Naturist Resort 5000 Gurensey rd Mobile Home 29
Starlite 4001 Wilkes st Mobile Home 6
Tamarind 4581 Tamarind dr Mobile Home 9
Westmont 4581 Davenport In Mobile Home 25
Cherokee 5255 Gulf Breeze Pkwy R.V. Park 25
Hunter Rest 6240 Suncrest Court R.V. Park 6|
The Flea Market 5760 Guif Breeze Pkwy R.V. Park 8
Blackwater State Park 7720 Deaton Bridge rd R.V. Park 30
Bear Lake Rec Area 1 1/2 Miles East of Hwy 4 R.V. Park 40
By the Bay 5550 Michael dr R.V. Park 35
Cedar Lake