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FLOOD INSURANCL STUDY

CITY GF SANIBEL,
LEE COUNTY,
FLORIDA

1.2 . INTRODUCTION

1.1 Purpecse of Study

The purpose of this Type 19 Flood Insurance Study is to investigatle the
existence and severity of flood hazards in the City of Sanibel, Lee County,
Florida, and to aid the administration of the Flood Insurance Act of 1963
and the Flood Disaster Protection Act of 1973. Initial use of this
information will be to revise Flood Insurance Rate ligp ceveloped {rom data
preserited in the Type 15 Flood Insurance Study. Further use.of the
informaticn wil: be made by local and regionai planners in their efforts to
- promote sound land use and flood plain management. Minimum flcod plain
management requirements for participation in the National Flood Insurance
Program are set forth in the Code of Federal Regulations at 44 CFR, 60.3.

In' somc states or communities, flood plain management criteria or
regulations may exist that are more restrictive or comprehensive than the
minimum Federal requirements. In such cases, the more restrictive eriteria
‘take precedence and the state (or other jurisdictional agency) will be able to
explain them.

1.2 . Authority and Acknowledgments

The sources of'autho'rity for this Fiood Insurance Study are the National
Flood Insurer.ce Act of 1968 and the Flood Disaster Protection Act of 1t

The hvirologic and hydraulic analvses for the Tyre 13 Floed Insurance Study
were performed by Tetra Tech, Inc. (the Study Contractor) for the ¥Federal
Emergency Management Agency (FEMA), under Contract No. 40532, This
study was completed in February 1978,

The hydrologic and hvdraulie #nalyses used for (his Type 19 Flood Insurance
Study were based on the report "Determination of 100-vear Coastal Surge
Flood Elevations for Lez Countv, Florida" (Reference 1).

s
.
[

Coordinalion

The following organizetions or agenices were contactod in an attenpt 10
explore all possible sources of dats: Florida bepariment of Nalurai
Resources. Ficrida State Department of Communily Mfz2ies, Florida State
Department of Transoortation, iLee County Board of Commissioners, Les-
County (hvision of Transdartation. Lec County Viood Inciranee Coordinstor,
ancd the U.S, pDeparircient of Commaerer, National Oceanie and Atmossberis
Ad-umstration, -




Also contacled were the Sanibel Citv Planning Department., Soutnwest
Florida Re*ionql Planning Councii, Scuthwest Fiorida Water aeilenem
Tisiriet. South Florida Water Managenent Distriet, V.S Army Carps of
Engineers i 0%, Jacksonville Distriet, U.S. Geological Survey (USGEL and.

Howard Needles Tammen and Berzendofi. Inc.

The State Coordinator was involved with this survev through the FEAMA
Regional Office in Atlanta.

On May 10, 1984, the results of this Flood insurance Study were reviewed
and accepted at a final coordination meeting attended by reoresentatives of
FEAMA and the comrmunity.

2.0 AREA STUDIED

1
[ ]
i

b'CODe of Studv

This Flood Insurance Study covers the incorporated area of the City of
Sanibel. Lee County. Florida. The area of study is siaown cn the Vieinity
Map (Figure 1).

A detailed coastal flooding analvsis was perfrimed on the complete
coastline of the City of Sambel where the ‘iooding source is the Gulf of
_\Iexico. :

The areas studied by detailed methods were selected based cn the extent

- and validitv of available existing hydrologic and hyvdraulic data.

Commurnity Description

The City of Sanibel encompasses an area of 10 square miles in southwestern
Lee County. = This island city. situated approximately 4 miles from the
Florida mainland. is Iocated approximately 100 miles south of 5t
Petersburg and apprommatelv 130 miles northwest of Miami Beach. The
water bodies surrounding the study sres inciude the Gulf of \lexico to the

south. west, and east. as well as San Carlos Bay and Pine Island South to the
north.  Although the island's permanent population is 1120, its peax
oopulation during the tourist season swells to 11.009 (Reference 2).

The topography of the island is generally flat. with a maximum elevation of

approximately 10 feet National Geodetic Vertical Datum of 1929 {(NGVD)L
and an average elevation of approximately 4 feet NGVD. Rainstorm runoff
has increased with the inereased land development. This runofl oceurs
overland to natural ditehez and rivers. Some probloms exist with culverts
under highways in the wetland areas. These culverts do not have <ufficient
capacity to handle the increzsed flow rates and, thus. 1mdede the {low of
water. In addition. some culverts are ahove the rives's natural battom. thus
ponding the water in the river beds.

Sanibei lies in the subtropical climatie zone. The vear in this region s

divided into wet and dry seasons. The wet <eason extends {rom June through

[~




daoergl danhw

! .. "ot g £
. T .
Lo . i }*
o . : - . o
LRI 55 % 5
B I ey LR L by
. A
. Zy e SR .
3 PRE el gD RRNRDA 3
‘.,‘-*-‘;.‘ Y A‘ - a
.\l - T . . E
N . ) t‘
W .
- - a . .
1 R S . T
i, e

\eoRT Mvgrs L o = 1

4 r§ T : 32
. Y . 2o :
North Caaires Inloend 1 N - ;(“ g '*"\'\" T E
th K g o P ¥, i . . ; E
X . T I i . L =
4 E -—__i b - , . f\_\‘{ “ ' -\- =
" - N - ; a. - ; n * 3
- P v
o fon Myers ¥las ;
7 ! i Y o
s T i
L ) o4-

i

.. tezbaut Eé-u .

KRN ucuuf-:n/

. 13- 1\

\. .
~ N / P
. S TR S W L3 e o by
e C R gy —_ . S I 1 .
Ciiy o1 Sariibe! | VSRR F voobtoy s
| Y, WP JAUEIR SR N
2 H Carlod Pt . e T i - f llA- . . .
PRI Block ! N
Hog it # \ o¢ ! TR IS
i g P L ~
\ ‘ - PR - f ; 1

—
-
'
"y

WL HEIE!

FEDER

T

L EMERGENRCY MANAGEMENT AGENCY

CITY OF SANIBEL, FL
(LEE €0

4 : (BRI £

P S TOU S SR SONNA A 3 SOCEEILTT eI

VICINITY MAP




2.3

September and coincides with the hurricene season. During this 4-montn
period, the island receives nearly two-tl:irds of its annual precigitation. Due
to the modercting effects of the Gulf of Mexicou, the study arex is warmer in
winter and coo}er in summer than comiunities in the interior of Lee

_ Counw

The island is highly susceotxble to storms passing nearby. This situation anc
the island's relative isolation have caused the City of Sanibel to strive to
restrict the total island population to that which can be evacuated safely
from the island under emergency weather cnncitions. Storm surges can
easilv reach the studv area, causmg extensive flooding and evacuation
difficulties (Refe. ence 3).

Develooment on the jsland is generally low~density, single family housing.

. High~density ccndominium developments are extensive along the Gulf Coast

ridge and in the is1anG's eastern portion.

Prineipel Flood Preblenis

‘Storms Dassmg Floride in the vicinity of the City of Sanibel can produce

high sterm surges and inundate the entire island. The wave action tiat
accompanies wind-generated storms can also cause structural damage. A
brief description of several significant hurricanes provides historie
information tc whieh the proje.ted flocd depths can be compaied.

The hurricane of September 11-22, 1926 was one of the mest destructive
events of the century in Florida. Damege from this storm was estimated at
$100 million statewide. High tides vp to 12 feet above normal were
reported at Fort Myers and Punta Rassa. The offshore islands of Sanibel and
Captiva were inundated with many homes being swept off their foundations.
Flooding c¢amage in the Fort Myers, Sarasota, and Bradénion areas was

estimated at $3 million. : ' '

The hurricane of September 4-21, 1917 entered the Florida coastline at Fort
Lauderdale on September 17. As it moved across the peninsula, it
maintained its full intensity and caused extensive flooding. Winds of 90
knots were recorded at Fort Myers, where storm damege fotaled nearly $1
million.

In September 1960, the southern portion of Lee County was particularly

affected by Hurricane Donna. Highwater marks of 16 to 11 feei mean sea

level were recorded on Estero Island. The effects of the hurricane were

augmented by antecedent rains which, in the previous three weeks, totaled
almost 10 inches over the affected areas. This resulted in higher-than-

normal water tables.

Additional historical flood information can be found in the Flood Insurance
Study for Lee County, Unincorporated Areas, Florida (Reference 4) and in
the COE reports {References 5 and 6). A graphic representetion of
historical storms can be found in Figure 2, Historical Storm Tracks.
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Tt Flaood ProtesL.on Loesures

No extensive community flood pretection projects exist along the const
Flood proofiag of structures is'done on an individual basis anc includes sueh
measures as elevation of dweliings, conscervation of mangroves and Cuncs,
and consiruction of seawalls. : '

ENGINEERING METHODS

For the fleoding sources studied in deteil in the community, Ctandatd hydrologie
gnd hydrauiic <tuéy methods were used to determine the flocd hazard data required
for this studv. Flood events of a magnitude that are expectec to de equalec or

" exceeded once on the average during any 10-, 50-, 100-, or 500-year period

{recurrence interval) have been selected as having cpncxm sigrificance for flood
plain managerent and for flood insurance rates. 'I"lv..SC‘ events, commonly termed.
the iD-, 30-, 100-, and 5C0-year floods, have a 10, 2, 1, and 0.2 percent chance,
respeciively, of being egualed or exceeded during any yeer.  Although the
recurrence incerval represents the long-term, average period betiween floods of a -
specific magnitude, rare floods could occur at short intervals or even wilivin the
seme vear. The risk of experiencing a rare flood increases when periods greater
than 1 vear are considered. For example, the risk of having a flood that equals or
exceeds the 100-year flood (1 percent chance of annual exccedence) in any 50-vea

oeriod is approximately 40 percent (4 in 16), and, for any 90-year period, the risx
increases to approximately 60 percent (6 in 10}, The anelyses reported herein
reflect flooding potentials based on conditions existing in the community at the
tine of completion of this study. Maps and flond elevations will be amended
periodically to reflect future changes.

3.1 Hvdrologic -&nalvses
Analyses were carried out to establish the peak elevation-frequency
relationships for each flooding source studied in detail.

inundation from the Gulf of Mexico caused by passage of storms (storm
surge) was determined by the joint probability method (Reference 7). The
storm _populations were described by probability distributions of =&
parameters thet influence surge heights. These were central pressure
depressicn {which measures the intensity of the storm), radius {2 maximun
winds, forward speed of the storm, shoreline crossing point, and crossing
angle. These characteristiecs were deseribed statistically based on an
analysis of observed storms in the vicinity of the City of Sanibel. rrimary
sources of data for this were "Tropical Cvelone Deck 993" (Reference §),
*Tropical Cvclones of the North Atlantic Ocean, 1871-1963" (Refeience 9).
- msome Climawological Characteristies of !Hurricanes and Tropical Storms,
Gulf and East Coasts of the United States" (Kefercnce 10), "Survey of
Lleteorological Factors Pertinent to Reduction of Loss of Life and Preperty
in Hurricane Situaiions" (Reference 11), ancd "ionthlvy Weather Review™
(Reference 12). Digitized storm information for all sterms {ror 1886 o
1977 was used to correlate statisties (Reference 13). <~ summary of the
parameters .sed for the area is presented in Table 1, Parameter Yalues e
Surge Elevations.

¥or areas ssbiect to flooding directly fron the Guif of Aexico, the FLGA
stendard storm surge model was used 1o simulate the coastal surge
‘genaerated oy oany chosen storm (st is. iny combination of the 5 storm

* S

it
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CENTRAL PRESSLIRE DEPRESSION
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i i
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; . 0.46 0.35 0.19 :
ALONGSHORE 0.46 0.35 0.19 o
EXITING 0.50 0.43 0.07 1
. | DIRECTION OF STORM PATH _ENTERING | ALONGSHORE —EATNG ]
' | (DEGREES FROM TRUE NORTH) : ' s
| €3 18 333 28F . 243 ;
;| PROBABILITY 0.29 ~  0.27 0.21 0.19  0.04
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| !
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=] |
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tarameters defined previousiv). By perfc ming stvh simulations for a large
aumber of storins, each of Xnown total probability, the requency
distribution of surge height oz . be establisheC as a Tunction of cuistal
‘oeation. These distributions incorporate the large-scale surge bepsvior. dut.
do not include ar enalvsis of the added effects associated with inuch liner
scale wave phenomena, such as wave height or runup. As the finel sten in
the oslculations. the astronomic tide for the region is then statistically
sombined with the computed storm surge to vield recurrence intervals of
1ctal water level (Reference 14).

.The"slorm'-surge elevations for the 10-, 30-, 100~, and 500-venr {iogds have

been dotermined for the Gulf of Mexico and are showr in Tatle 2, Summary
of Stillaater Elevations. . The analvses reported hereir. reflzct the stillwater
eievalions due to tidal and wind setup effects and include the contributions
from wave action effects.

Hydraulic Analyses

Hvdraulic analyses, considering stori characteristics and the shoreline and
bath metric characteristics of ine flooding sources studied, were carried
out to roovide estimates of the elevations of floods of the selected
recirrerce intervals along each of the shorelines.

The FEMA storm surge model was utilized to simulate the hvdrodynamic
hehavior of the surge generated by the various synthetie storims. This modzl
uiilizes a gric natiern approximating the geographical features of the study
area and the adjoining areas. Surges were computed utilizing grids . of 5
nautical miles, 1 nzutical mile, and 2,000 feet, depending con the resoluticn

- required.

Urderwater depths anc land heights for ihe model grid systems were
obtained from photogrammetri- maps and USGS topographic maps
(References 1% and 16). :

The methodology for analvzing the effects of wave heights associated with
coastal storm surge flooding is described ir a report prepared by the
Naticnal Academyv of Sciences (Reference 17). This method is based on the
following maijor concepts. First, depth-limited .vaves in shallow water reach
a maximum breaking height that is equal to 0.78 times the stillwater depih.
The wave crest is 70 percent of the tctal wave height above the stiliwater
level. The seconc, major concept is that wave height may be diminished by
dissipation of energy due to tie presence of obstructions, such as sand
cunes, dikes and seawalls, buildings, and vegetation. The amount of energy
dissipx tion is a function of the physical cheracteristics of the obstruction
and is determined bv procedures prescribed in Reference 17. The third
mejor concept is that wave height cen be regenecated in open fetch areas
gue to the transfer of wind energy to the water. This adced energy is
relzted to {atch length and depth. ' a

Wave heights were computed along transects {cross-section lines) that were
located along the coastal areas, as illusirated in Figure 3, Transect foecauon
Map, in accoréance with the "Users Manual for Wave Height Analysis”
(Referenee 18). The transects were locatad with consideration given to the
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»hysical and cultural characteristics of the land so that they wculc closely
represent coaditions in their locality. Transects were spacec close together
in areas of complex topography and dense development. In close together in
areas of ccmpiex topography and dense development. In areas having more
upiform characteristics, they were spaced al large intervais. It wes also
_necessary to locate transects in areas where unique flooding existed and in
aress where computed wave heights varied significantly between adjacent
transects. | ' .

Each transect was taken perpendicular to the shoreline and extended inland
' to & point where wave action ceased. Along each transect, wave heights and
elevations were computed considering the combined effects of changes in
ground . elevalion, vegetation, and physical features. ~The stillwater
elevations ror the 1C0-year flood were used as the starting eievations for
these computations. Wave heights were calculated to the nearest 0.1 foot,
and wave clevations were determined at whole-foo! increments aleng the
transects. The location of the 3-foot breaking wave f{or determining the
terminus of the V zone (area with velocity wave action) was also computec
at each transect. Table 3 provides a listing of the transect locations and
stillwater starting elevations, as well as initial wave crest elevations.

Figure 4 represents a sample transect that illustrates the relationship
between the stillwater elevation; the wave crest elevation, the ground
elevation profile, and the location of the A/Y zone boundary.

V_IONE ‘ | A 2TNE ‘ J
T AWE mEestT GAELTEA TeAN 3 FT i WAVE HEIG=T LESS Twan 3 FT |

Fayf 70T LLEaATOW
Pl Tl omA L E EEEEDTE

STl 4 lrTml
LT wma f4

FIGURE 4 ~ TRANSECT SCHEMATIC

After analyzing wave heights along each transect, wave elevations were
interpolated belween transects. Various source data were used In the
interpoiation, inciuding photogrammetric maps (Reference 13), tcpographic
maps (Refe-ence 16), aerial photographs {References 19 and 20), and
engineering judgment. Controlling features ailfectiny the clevations were
icentified and considered in relation tc¢ their positions at 2 parlcuisr
- transect and their variation between transects,




TABLE 3 - TRANSECT LOCATIONS, STILLWATER STARTING ELEVATIONS, AND INITIAL WAVE CREST ELEVATIONS

Elevation (Feet)

Transect ' Location - - Stiliwater Wave Crest

GULF OF MEXICO

1 About 1.1 miles southeast of Blind Pass. _ 10.3 - 15.9
2 About 600 feet west of intersection of Rue Bayou

and Blue Heron Way. ' 9.5 14.7
3 About 200 feet from west end of West Gulf Drive. 9.4 | 14.5
4 About 700 feet scuthwest of intersection of West

Gulf Drive and Lake Murex Boulevard. _ ' 10.9 16.8
3 About 1,400 feet scuthwest of intersection of West

-Gulf Drive and Caminro Del Mar. : 12.3 19.0
5 About 900 feet southwest of intersection of Casa _ '

Ybe! Road and Old Cemetery Road. : 12.4 19.2
T About 2.3 miles southwest of Sanibel Lighthouse at

Point Ybel. . _ 12.5 19.3

o0

About 1.0 mile southwest of Sanibel Lighthouse at _
Point Ybel. 12.9 19.9
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The shoreline s constantly cf umgin;; of. Sanoet Island, Theroloro, the nuest
ud-to~date aerisl photographs of the area have veen used W «Jc.;;i-:'. i
shoreline {Reference 20). .N» area of BIind Pasy, loeatig at the northwest
corner of the city, 15 an inlet that opens and cleses due to the passage of
storms.  ror the purposes ol this study the inlet of Bling PFass is showr on
the maps s an open inlet. :

All elevations are referenced to NGVID. LElevation refcrence marks used in
this study are shown on the maps- '

TLOOD PLAIN MANAGEMENT APPLICATIONS

The Netivnsl Flood Insurance Program enzosurages state and local governments to
gcopt sound flood plain management progvams. Theraefore, each rlood Insurance
Study produces maps designed to assist communities in oevelopmg fiood plain
manegement measu res.

4.1 Flood Poundaries

To provide a naticnal standsrd without regional discrimination, the 1
percent annual chance (100-vear) flood hes been adopted by FEMA as the
base flood for flood plain managemeni purposes. The 0.2 percent annual
ehence (500-year) flood is employed to indicate additional areas of {iood risk
in the community. For each flooding source studied in detail, the 100~ and
59C-year flood boundaries have been delineated using thc flood elevations
determined at each transect. Between transects, the boundaries were

- interpolated using photogrammetric maps and USGS uopographlc maps and
aerial photography {References 13, 16, and 20).

Fiood plai: boundarles are u‘:hcated on the Flood Insurance Rate “ap. On
this map, the 100~year flood plain boundary corresponds to the boundary of
the areas of special flood hazards (numbered A zones and numbered V zones)
and the 300-year flood plain boundary corresponds to the boundary of areas
of moderate rlood hazards (Zone B). In cases where the 100- and 500-vear
flood plasin boundaries are close together, only the 100-year flocd plain
boundary has tecn shown. Small areas within the flood plain boundaries may
lie sbove the flood elevations but cannot be shown due to limitations of the
map scale and/or lack of detailed topographxc data.

INSCRANCE APPL’CATION

To establish actuarial ‘nsurance rates, data from the engirneering study must be
transformed into flcod insurance criteria. This process includes the determination

oi reaches, Floo¢ Hazasd Factors, the flood insurance zone designations for each

flooding source studied in detail affecting the City of Sanibel.
5.1 Resach Determinations

‘i coastal areas, reaches are limited to the distance for which the 100-vear
flcnd elevation does not vary more than 1.0 foot. The locations of these
reaches are shown on the Flcod Insurance Rate Map.
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Flood Hazard Factlors

The Flood Hazard Factor (FHF) is used to establish relationships between
depth and frequency of flooding in any reach. This relationship is then used
with deplh-damage relationships . for various classes of structures to
establish actuarial insurance rate tables. '

The FHF for arcas subject only to storm surge flooding is the differonce
between the 10- and 100-vear stillwater elevations rounded to the nearest
0.3 foot, multiplied by 19, and shown as a 3-digit code. For areas with wave
heights less than 3 feet, the FHF is the weighted average difference
between the l0)-year wave crest elevation and ‘the 1lU-yeer stillwater
elevation. For areas with wave heights greater than 3 feet, the FHF Is
determined using the difference between the 1U- and 100-vear stillwater
elevations multiplied by 1.55, then rounded to the nearest 0.3 foot,
multiplied by 10, and shown as a 3-digit code. ' '

For example, if the difference between elevations is 0.7 foot, the FHT is

. 603; if the difference is i.4 feet, the FHF is 015; if the difference is 5.0

feet, the FHF is 050. When the difference is greater than 10.0 feet, it is

- rounded to the nearest whoie foot.

Flood Insurance Zones

Fiood insurance zones and zone numbers are assigned based on the type of
flood hazard and the FHF, respectively. A unique zone number is assoclated
with each possible FHF, and varies from 1 for a FHF of 005 to a maximum
of 30 for a FH¥ of 200 or greater.

Zones A9-Al13: Special Flood Hazard Areas inundated by
the 100-year flood; with base {lood
elevations shown, and zones subdivided
according to FHFs.

Zones V13, Vi6-v17, V19-V21: Special Flood Hazard Areas along coasts
: inundated by the 100-year flcod that have
additional velocity hazards associated
with waves of 3-foot amplitude or
greater; with base flood elevations shown,

"~ and zones subdivided according to FHFs.

Zone B: ' Areas between Special Flood Hazard
: Areas and the limits of the 500-vear

flood; areas that are protected from the

100- and 500-vear floods by dike, levee,

or other water »ontrol structure; areas

subject to certain types of lOC-vear

shallow Tflooding where depths are less

Y
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than 1.0 foot: and, areas subject to 100-
vear flooding from scurces with drainage
areas of less than 1 square mile. Zone B
is not subdivided.

Zone C: . - | Areas of m'inim_al flooding: not subdivided.

Flood elevation. differences, FHFs, flood insurance zones. and base flood
elevations for the flooding sources studied in detail in the community are
shown in Table 4, Coastal Flood Insurance Zone Ii‘ata

o
A=

Flood Insurance Rate Map Description

The Flood Insurance Rate Map for the City of Sanibel is. for insurance
purposes, the principal product of the Flood Insurance Study. This map
contains the official delineation of flood insurance zones and base flood
eievations. For each flooding source, the expected water-surface elevations
of the base {100-year) flood are shown as a weighted average within zones.
Each whoie-foot elevation is delineated except where <cartographic
considerations require the combination of two or more elevation zones. The
.base flood elevations and zone numbers are used by insurance agents. in
conjunction with structure elevations and characteristics, to ussign actuarial
insurance rates to structures ana contents insured under the National Flood
Insurance Program. '

OTHER STUDIES -

A Flood Insurance Studv was published for Lee County. Unincorporated Areas,
Florida (Reference 4). This study is in complete agreement with the Lee County
report. : '

This studv supersedes the previously published Type 15 Flood Insurance Study for
the City of Sanibel (Reference 21). ‘

LOCATION OF DATA

Informatici concerning the pertinent data used in the preparation of this study can
be obtained by contacting the Natural and Technological Hazards Division. Federal
Emeigency Management Agency, 1371 Peachtree Street, N.E., the 736. Atlanta,
Georgxa 30309.




17

;o ——e
S S _
' . PLFVATILY D FTHEN T fLOOD N
: ' ! CRETWELN 10 1100 TEAR SASE FLOOU
: £LO0DING SOURCE TRANSECT . PANEL _:.ift:(,?;l:..-.;: s o -[:m :‘:é::: 10kt ELEVATION"*
.{_ (FLET MOVD)
; !
{ I GuLT OF MEXICO 1 0001,0002,0005 7.8 08o V16 12-16
. 4.7 045 A9 8-12
P _ :
b 2 0002,0005 6.5 065 V13 12-15
-5.0 050 AlQ 3-12
}
[ 3 0092,0003,0005 6.4 065 V13 12-15
P 000k 5.0 050 Alo 8-10
1o
: : 4 0003,0005,0006 8.7 085 V17 14-17
: - 54 055 all 8-13
b 5 0003, 0006 10.4 10 V20 15 19
L 6.0 060 A2 ‘9 14
b | -
6 0003,0006,0007 ~10.4 100 v20 15-19
, . ~6.0 069 Al2 9-14
i 7 0002,0004,0006 -1G.2 100 | V20 15 - 19
: 0007 - 6.4 085 A3 3 14
e
) .- - . ———
B 5o, RANCT BATE ATAP PANEL
W LESANE Y FeET
. 305 BASE FLOCD FLEVATIONS SHOWN CI‘\.‘ MAP MAY REPRESEMNT AVERAGE FLEVATIONS FOR THE ZONES DERICTED
B I 4
- FEDERAL EMERGENCY MANAGEMENT AGENCY COASTAL FLOOD INSURANCE ZONE DATR
w .
- CITY OF SANIBEL, FL -
= (LEE €0) GULF OF MEXICO
. R ¥ PR,




- p e e — o —— - ~ - B

E e S . e

L - ' - !

i : . _ tevatbos Bisian - | FLOQD ASH

' 11000MG SOURCE TRANSECT PANEL' Gttt teire | HAZARD | 20WE 8ass FLOOO
i : ) FLOOD ARD e Lo vf AR FACTOR ELEVATION'"
' ' 1 #EET NOVOS

[ P L R L

SULE OF MEXICO -8

R ———— R

116 V21 37-20
086 - vig 16
080 V186 14 15
. 0865 A13 9 14

£004,0007 -1

QLo
ono;

;
s
{1
P
3
cd
G
]
L U _
F P ITeGLRANE BATL LIAP PANEL
; o s Erang 1N FELT
< LIAREST FCTY
; Soaras SOALE UNETATIONS. BASE FLOOD ELEVSE IONS SHOWN ON & AP MaY REPRESENT AVERAGE EL['\-‘AUONS FOR THE AONES QEFRCTED
(TS s oA e AC TN
. )
= FEDERAL EMERGENCY MANAGEMENT AGENLY COASTAL FLOOD INSURANCE ZONE DATA
w .
~ CITY OF SANIBEL, FL - - -
- (LEE CO.) | GULF OF MEXICO
M sl




AW REFERENCES AND BIBLIOGRAPHY

i. Scuth Florida water Aanagement  District, Determinetion  of ;
Coastal Surg> Flood Elevations for Lee County, Florida, witl Appendices.
Jansary 1984, '

2. Bureau of Economic and Business Reserrch, Open File Report. Universigy of
Florida, Gainesville, Florida. April 19384,

3. Rogers, Golden ancd Hharpern, Hurricane Evacuation and Hpzard Jlitigsticn
Studv, Firal Report, November 1981.

4. Federal Emergency J\anagement Agency, Flood Insurance Stucy, i
County, Unincorporated Areas, Florida, November 1984,

3. U.S. Army Corps of Engineers, Jacksonville Distriet, [Flood Fiewmn
' Information, Charlotte and North Lee Counties, ay 1968,

5. ————, Special Flood Hazard Information Report on Soutin Lee County
- Coeastal Areas, July 1970,

- U.S.. Department of Commerce, knvironmental Scicnces Serviees
Administration, Technical Memorandum WBTM, Hydro 11, Joint Probability
slethod of Tide Frequencv Analyvsis Appiied to Atlantic City and Leng Ueach
Island, New Jersev, V.A. Myers, Apri: 1970,

8. —————, National Weather Service, Tropical Cyecione Deck 4493, 1975.
g. —————, Weather Bureau, Technical Paper No. 35, Tropical Cvelones of

the North Atlantic Ocean 1871-1563, G.W. Cry, 1965.

10. —————, National Weather c:ervme, Technical Report NW>S 13, Some

Climatological Characteristics of Hurricanes and Troplcal Storms, (ml- anc
East Coasts of the United States, F.P. Ho, R.W., Schwerdt, anc H.\,

Goodyvesr, May 1975.

11. _— Natlc.nal Hurncane Rzsearch Project, R«.port No. 3, Survev ol
Met20relogical Factors Pertinent to Reductlon of Loss of Life and Property
in Hurricane Situations, March 1957.

12, -————, Nationgl Weather Service, lionthiy Weather Review, abstracts of
previous year hurricane season, 1964 to 1977. '

i3. , uauonai Heather Service, Tape of Digitized Storm Infor ndnon

' from 1886 Through 1977, Asheville, A!Ol‘th Carolina.

is. Tetr. Tech, Inc., Coastal Floeoding  Storm Surge Model, Partsz I and I,
prepared for the Federal Emergcncv Management Agency, (Y81,

is. Hoviard Needies Tammen and Bergencdoff, Phologranimetric liaps, preparcd

for the City of Sanibel. Scale l.ﬁ-gdUU Centour Intervel I footl., Boswerth
Aerial Surveys, Inc., Lake Work, Ilorida, June 1376,

kol ata S A




	100a
	100b

