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L. INTRODUCTION
A. SETTING

The City of Gulfport, incorporated in 1910, covers an area of approximately 3.0 square miles and
is located along the shores of Boca @idfpy in the southwest corner of peninsular Pinellas
County. Pinellas County is located on the west coast of Central Florida. The terrain of Gulfport
is primarily flat with low elevations ranging from sea level to forty feet. Approximately one
third of the land area is located in the one hundrear floodplain and includes 8.9 linear miles

of shoreline. Gulfport is primarily a residential community where extensive urban development
has occurred. Gul fportos e’ tThemeatest chunipimalityu | at i ¢
the City of St. Petersburg, abuts Gulfport to the east and north, and has an estimated population
of 253,0108. Gulfport is part of the larger Tampa Bay Region, which boasts a population of
over 2.5 million and is rapidly growingMap 1 illustrates the location of the City of Gulfport in
relation to the state, county, and surrounding area. Map 2 illustrates the city boundaries and
roadway system.

Gulfport's climate is classified as subtropical with mild winters and warm, hummnets.

Typical summers include afternoon thunderstorms, which can be intense and often overwhelm
the present drainage system. The problem can be compounded by high tides, which slow or
prevent runoff to flow through outfalls leading to Boca Ciega BaighHde waters back up into

the existing storm water system filling or partially filling the outfall, drainage system inlets, and
other pipes. Localized street and yard flooding can occur from runoff not being able to enter the
catch basins and storm sewpipes and flow to Boca Ciega Bay.

The City of Gulfport was developed quite early without the benefit of land use regulations and is
now approximately 93% built out. Development began along the Boca Ciega Bay waterfront
and expanded into the upland @se Early dredge and fill projects created developable land,
while filling in natural wetland areas that facilitated the absorption of stormwater and the
movement of waters to Boca Ciega Bay. The development also had adverse affects on a variety
of naturaresources. The current urban landscape of Gulfport is 60% impervious. Development
has also occurred in areas prone to periodic flooding. All of the following factors, development
pattern, City's physical location, tropical systems, natural heavy, édas actions, and low

terrain contribute to flooding within the city.

! April 1, 2004 population estimates of the University of Florida Bureau of Economic and Business Research
(BEBR).
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B. PURPOSE

Natural disaster planning begins with defining the natural disasters and identifying potential
affected area(s). Once a defined area(s) is established/@mtary of existing structures and
infrastructure within the area(s) can take place. Out of that inventory it must be determined
which are the critical structures and infrastructure, which must be protected from interrupted
service because of the commury 6 s dai |l vy reliance on such S
Knowing the area and facilities, planning efforts can then concentrate on the following measures;
prevention and mitigation, safety of residents, effective and efficient use of city personnel,
coadination and cooperation with other governments, and recovery efforts in the event of a
disaster.

The City of Gulfport began participation in the Community Rating System (CRS) program in
1992. Participating cities perform activities that are aimed @idflprotection, property
protection and reducing hazards from flooding. Under the CRS, flood insurance rates offered
through insurance agents are reduced if the local governments implement activities that exceed

minimum requirements of the NFIP. Gulfpatas i ni ti ally rated as a
verified credit of 825 points. This rating achieved a 5% reduction in flood insurance rates for
residents. Today, the City of Gul fport i s

floodplain area t@ 15% flood insurance rate reduction.

Modi fications that i mproved Gul fportds CRS ra
Floodplain Management Plais the part of the disaster planning process, described above that
addresses flood hazards a proactive manner. This plan is a comprehensive approach that
determines how to address local flooding problems now and plans for potential future issues.
The purpose of the plan is to show how to protect beneficial attributes of the natural floodplain
system and how to improve or implement manmade solutions to potential and actual flood
hazards. Progress toward implementing this plan will be documented through submittal of an
annual evaluation and appraisal report. The report will include proceduresofatoring,
implementing, and reviewing progress of the plan. The annual evaluation and appraisal report
will also offer an opportunity to recommend revisions to the plan. The report will be submitted
to City Council and made available for public reviand comment.



Il HAZARD ASSESSMENT

A. SOURCES OF FLOODING

1. Physical Location. The City of Gulfport is located in the southwest corner of peninsular
Pinellas County along Boca Ciega Bay. Boca Ciega Bay is an estuarine system off thie G
Mexico. The city's topography consists of flat terrain with low coastal plains varying in
elevation from sea level to ten feet. The highest elevation is approximately forty feet above
mean sea level and is located at the Pinellas Trail di&#8et South intersection.

2. Climate. Gulfport's climate is subtropical with mild, dry winters and warm, humid and wet
summer s. The coldest monthsdé, January and
daytime high of 70° F, and a daily low 85° F. During July and August, the warmest months,

the daily average is 83° F, with a daytime average high of 90° F and a daily low of 76° F. The
average annual rainfall is 55 inches in the Gulfport area. Much of this rainfall occurs during the
rainy sa s on, which extends from June through
subtropical Florida Gulfport is subjected to tropical systems, which can increase the occurrence
of flooding. The hurricane season, as it is referred to, begins Juardldos not end until
November.

3. Stormwater Runoff System.  The Gulfport drainage basin consists of 11 basins with 74

subbasins. Map 3 illustrates the location of the 11 basins. This drainage basin encompasses the

entire center section of the city, 1,130es; and sections of St. Petersburg. The entire watershed

is approximately 1,900 acres, all of which are developed with a mix of land uses including
residential, residential/office/retail, commercial, recreation/open space, preservation and
public/semipublic. The drainage system is generally underground and flows north to south over
low sloping terrain into Boca Ciega Bay. All of the drainage systems have a drainage area less
than one square mile. The drainage system includes swales, ditches, carmddsamd lakes.

F e

Se

Current workload data for the Cityés storm dr

e Current # of Storm Inlets 211

e Current linear feet of Drains 120,000
e Current # of Outfalls 7

e Current # of CDS Units 2

e Current # of Treatment Lakes 2
Natural channels and antrmade outfalls are the principal drainage outfalls and seven of the
eleven drainage basins outfall directly into Boca Ciega Bay. The remaining four basins drain
through a series of swales, ponds, drainage pipes and channels that eventually ouBfattanto
Ciega Bay.
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Presently, the stormwater runoff system does contribute to the city's flood hazards as a source of
flooding. Further, some areas along Boca Ciega Bay receive reverse flow of salt water through
the drainage system into the streetsmyperiods of heavy rains in conjunction with high tides.
Other localized areas within the city experience street flooding during excessive rain due to the
inability of the collection system to handle excessive flow rates. Flow rates are further
negativéy affected by the poor condition of drainage outlets along the beach area. Encrustation
of barnacles and sand infilling through wave action in the outlets along the beach are a
significant maintenance problem.

Although the initial construction of Gulfpot 0 s drainage system was
estimated date of construction was determined by examining the size and type of piping and
catch basins. The system was most likely built during the-nimieteen twenties at
approximately the same time the watgstem was constructed. Through the years, a number of
modifications and additions were made. In 1989 the City of Gulfport completed a major
stormwater project through the Area Improvement Program, which was partially funded by
Community Development Btk Grant Funds. The improvement project addressed drainage
problems in the northeast area of Gulfport. Since that time, several small stormwater drainage
projects have occurred. Many included new pipe and catch basins that added onto the existing
system In 1998 the City built a threacre drainage/filtration pond located in Welbis Park.

Catch basins and piping capture and divert surface water runoff and direct it telbisoBdrk.

With funding contributed by Federal, State and County entitesmT i nson Par kbés st
pond was ecologically improved in January 2003. Tomlinson Park pond is located in the central
portion of Gulfport and allows for 115 acres of urban runoff to drain prior to reaching Boca
Ciega Bay.

Further, as documented by tBeormwater Management Plaseveral types of flooding occur.

The causes of such flooding include land and buildings located below tidal surge elevations,
inadequate stormwater pipe sizes, inadequate number of inlets, inadequate elevation differences
to properly slope drainage facilities for adequate drainage, and areas of the city lacking
stormsewer facilities such as curbs or gutters. There are several upcoming improvements
budgeted for fiscal year 2006, which will greatly improve the stormwater deagyasgem for the

City. These programs/projects include continuethbnthly sweeping of streets, continued line
cleaning and televising stormwater lines, identifying future needs for drainage improvements,
completing the 49 Street Basin water quality delopment project, completing the engineering
phase for the Tangerine Greenway antf S2reet outfall projects, and applying for SWFWMD
funding.



B. FLOOD HAZARD DATA

1. Coastal Zone.  The City of Gulfport defines its coastal region as the flood zonasare
depicted on the National Flood Insurance Rate Map (FIRM). The FIRM designates two types of
floodplain- "A" Zone and "V" Zone. The "A" Zone represents the entire floodplain area. The
"V" Zone is the coastal high hazard area and is subject to wawe daring storms which flood

land areas. One third of the land area of Gulfport lies within the "A" and "V" Zones. Map 4
illustrates the flood zone boundaries.

The coastal high hazard area is subject to the combination of storm surge and wave hagard. T
area is where waves during the base flood are at least three feet higher than the stillwater
elevation. These areas are the most dangerous locations within the city. According to the FIRM
which depicts Gulfport, the "V" Zone is roughly the waterfrarga which borders directly along

Boca Ciega Bay. Clam Bayou, the seawalls in and around the marina area, the natural shoreline
from 49" Street South westward to include the municipal beach n&as8@et South, and the
seawalls of Town Shores and Bdsna Yacht and Country Club act as "wave busters", breaking
the waves and protecting the areas inland. Further, the homes, apartments and condominiums
found within these "V" Zone areas will also diminish the wave action and protect inland areas.
These bmes, apartments and condominiums, however, are at the greatest risk of hazards from
wave action since they front the bay.

2. Beach and Dune Systems. The City of Gulfport has approximately 8.9 miles of coastal
shoreline, most of which has been bulkheaddthe natural beach system extends frofi 49
Street South to 37Street South. Within this area, from™58treet South to 37Street South,

lies the municipal beach. The municipal beach is maintained by the city and has a buoy defined
swimming area.Vegetation exists throughout the beach area. Erosion is less severe along the
Gulfport shorelines as opposed to the barrier island beaches. Gulfport beach, however, does
erode and is characterized by a relatively low land surface elevation along ksédracand

lacks sufficient beach material to form a protective beach. This situation allows for storm
damages which are mainly caused by runoff flowing over the surface into the bay. High tides
and wave action account for additional erosion.

Another aea of natural shoreline occurs in Clam Bayou and on the east side of Osgood Point
(Clam Bayou Nature Park). This area has dune systems. In 1996, the city concluded a project
on Osgood Point. The project was the creation of Clam Bayou Nature Parkfic8jpgcthe

natural shoreline was cleaned as debris and concrete rubble was removed. A sand dune system
planted with sea oats and other indigenous vegetation was created. Established walks allow for
controlled access to this area without damage to thaned system.
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3. Tropical Cyclones. Major flooding threats faced by the City of Gulfport are coastal
storms, tropical depressions and storms, and hurricanes. These storms cause high winds, major
amounts of rainfall and storm surge. The ciyisasterPreparedness Plaidentifies the flood
hazards from tropical cyclones. The Plan recognizes the high winds, storm surges, wave action
and flooding action of such storms. This Plan further states that "Gulfport is susceptible to salt
water flooding evenrdbm fringe effects such as a hurricane passing miles away. Flooding can
either be salt water, fresh water, or both in the City of Gulfport. In addition to the fringe effects
of storms and hurricanes, salt water flooding can occur during periods of Uyinsga tides

aided by a steady southwesterly wind of 20 knots or greater, from severe heavy rains, or from a
combination of these factors." Further, tReellas County Hurricane Evacuation Gujde
Pinellas County, Florida, 1993, which is a part of titpgscDisaster Preparedness Plamcludes

the following description of the major types of hazardisgh winds, major amounts of rainfall

and storm surge.

a. High Winds. This hazard affects residents of structures unable to withstand
the stress of huganeforce winds. In Pinellas County, structures unable to withstamdcane
force winds include mobile homes and manufactured housing. Because of their construction
characteristics, the National Weather Service recommends that all residents of moaisie
evacuate to a more sound structure when threatened by a hurricane. High winds also impact the
timing of the Evacuation Order, since they arrive at the coastline several hours before the arrival
of the eye of the storm. All evacuation activitiesstnbe completed prior to the arrival of
sustained tropical storm force winds. Additionally, tornadoes are spawned during a hurricane.
Unlike the arrival of hurricane winds they develop fast, inflicting tremendous destruction, and
vanish quickly. It ismpossible to predict tornadoes and where they will strike.

b. Rainfall. Since the structure of every hurricane is unique, there is no way to
determine the rate and distribution of the expected six to twelve inches of rainfall generally
accompanying durricane; however, rainfall has only minor influence on storm surge levels.
Rainfall in itself will not normally require the evacuation of large numbers of residents but may
cause slowing of traffic or severing of evacuation routes, adding critical houowerall
evacuation time. Records of rainfall rates from past hurricanes indicate that rates high enough to
surpass drainage capabilities normally parallel in time the arrival of sustained tropical storm
force winds. Rainfall, therefore, will not noafly create a serious threat to occupants within the
city's coastal zone. Recent history, however, has shown that rainfall combined with tidal surges
can cause significant damage.

c._Storm_Surge. Storm surge is the most dangerous of the three hazards,
historically causing nine out of ten hurricareated deaths. Storm surge is a dome of water
created by the low pressure at the eye of the storm, which crosses the coastline, making landfall.
On the west coast of Florida, the maximum storm surge wikperienced south of where the
eye makes landfall. This surge, along with the breaking waves, will cause great destruction. The
more intense the hurricane and the closer to perpendicular its track is in relation to the coastline,
the higher the stormusge and resulting destruction. Also affecting storm surge height is the
water depth along a threatened coastline. Because of the high shoaling factor (shallow water and




gradual slope of the Gulf bottom) off the West Central Florida Coast, PinellasyCwilnt
receive higher surges than those indicated in the generalized Saffir/Simpson Hurricane Scale, as
discussed in the following section.

4. Potential Flooding Problems. The National Weather Service has identified the Tampa
Bay Region as one of the aseia the United States most vulnerable to hurricanes. As a result,
the Tampa Bay Regional Council (TBRPC) conducted a Hurricane Hazard Study that
encompassed the entire region. The study also focused specifically on the City of Gulfport.

The Sea, Lakeral Overland Surges from Hurricanes (SLOSH) model developed by the National
Oceanic and Atmospheric Association (NOAA) was used to predict tidal surge heights resulting
from hypothetical hurricanes with various combinations of pressure, size, forward spekd,

and winds. Sixtfour hypothetical hurricanes were simulated through the SLOSH model to
determine storm surge vulnerability within the region. Thirg of those were used as
reference hurricanes for the City of Gulfport Hurricane EvacuatiodySas shown in Table 1

and hypothetically tracked as shown on Map 5.

Each simulated hurricane was assigned a specific track, north, northeast, or northwest, to
simulate the possible directional movement of the storm. The result of these reference
hurricanes along nineteen different tracks, as illustrated in the preceding map, was to represent
the following three major types of hurricane:

1). Landfalling- This type of hurricane approaches the area from the southwest, west
or northwest, making landfall alg the general vicinity of Pinellas County.

2). Paralleling- This type of storm runs generally on a south to north track parallel to
the coastline.

3). Exiting - This type of tropical storm approaches the area from inland and exists

into the Gulf of Mexio in the general vicinity of Pinellas County.

The track and type of hurricane was then assigned a hurricane intensity using the Saffir/Simpson
Scale.

To ensure consideration of the highest predicted storm surge levels, the SLOSH error potential
and Maximum Envelope of Water (MEOW) were used in determining the potential hazard and
vulnerability. SLOSH outputs were increased by 20 percent of the stillwater surge height to
allow for the error potential in the model. The MEOW was used to determine the unaxirea
vulnerable to the storm surge from different categories (intensities) of hurricanes. Additionally,
the stillwater surge height was increased by one foot for modeling surge landfall, accompanied
by an average mean high astronomical tidéan{pa Bs Region Hurricane Evacuation Study
Update TBRPC, 1984)

Depending upon the strength and track of an approaching and exiting hurricane, the resulting
conditions from high winds, rainfall and tidal surge vary. The more intense and closer to
perpendiculathe hurricane track is in relation to the coastline, the higher the storm surge and
resulting destruction. Recognizing the potential flood hazards a hurricane presents, evacuation
of coastal areas becomes very important, as the issue becomes safsigd¢otse






