P

WEST FLORIDA REGIbNU_me 1
HURRICANE LOSS AND CONTINGENCY
EE DS

PLANNING STUDY

Lagmey AmBW

DECEMBER 1985



‘lPN‘/ o
d--—----‘-_--

1985

0.Ca45 W4T

WEST FLORIDA REGION
HURRICANE LOSS AMD CONTINGENCY PLANNING ST%i;//

DECEMBER 1983

The West Florida Repiomal Plarming Council
i congunction with the seven cournties
i the region oroduced this document
foyr the Florida Bureauw of Disaster
Preparedress, Department of Community Rffairs



g .
Ahis publication was funded by the Department of
CEnvirornmental Regulation, Office of Coastal

EJ/Managementg 2600 Blairstone Road, Tallahassee,

Florida 32301, through a grant fraom the United
States Office of Coastal Resource Management,
National Oceanic and Atmogpheric Admivistration,
under the Cocastal Zone Managemernt Act of 1382,
as amended.

Photo supplied by the:
National Hurricavre Center
NOAA — National Weather Service
Gables Ore Tower - Room 631
1320 South Dixie Highway
Coral Gables, Florida 33146

{Hurricane Anita — September 3, 1977)
Made landfall orn the Mexican Coast
with mircr damage to Browrsville, Texas

|

aan

l I\



HE . I B N G 0D B S B D S B B G S =

TARLE OF CONTENTS

iList of Tables cceeananeas . we e

List of Figures c.eeracsesanes .

List of MapS.ceerrveccnisaneana

List of DiagramS..ceesesswsnens

List of Appendices wiaossancnvus

Ackrnowledgements ..o cvenaunenns

CHAPTER I:

CHAPTER Il:

CHAPTER III:

CHARTER IV:

INTRODUCTION souan.

PUr DS e. s e ww s ..
Study Elements.. ...
Study Value.eowesws
Study Orgarization,

Phase 13 lLoss Stud

METHOD OF ESTIMATI

Saffir Simpson Scal
History and Probabi

Cyclornes in West
Sea, Lake, Overland

------------- LR S NN ]
oo Mmwwmaa A% % um e euan
------- L R LN B R R Y
-------- " m M x A mammEmEa

h g

NG HURRICANE LOSS5ES ..

e nnnasassnsunussnnans
lity of Tropical
Florida..ssoaas s amame
Surge from

Hurricanes (SLOBH) i st i ecnenenunuanuans
County Damage SeenaricS.is.assensresansnns

PROPERTY VULNERAE

Land Use Inventory.,

ILITY TO HURRICAMNES. ..

Structural Inventory of Hurricarne

Loss ZovieSe s e
Agricultural Invewnt
Forestry.iseeaunenna
Hazardous Waste. ...

VALUATION OF PROJE

Military Facilities

Y s wn s nanansnwnnmnnns

CTED LOSS. s veenecnnnn

Page

N iv

. X111

=
[y

oW -



CHRAPTER

CHARPTER

CHRAPTER

CHAPTER

CHAPTER

CHARTER

Vs

VI

VIl:

VIII

IX:

VALUATION OF SERVICE AND/OR SOCIAL

DISRUPTIOM. v e v v v wnamnnn e eamamerssam s 96

o Potable Water, Wastewater, Electricity,

Health Care FacilitileS.icveervnnnanena38
o Transportation FaCcilitliBSeesnsrsnsenns s 1EE
2 Fishing Industry. . s essscaassassnennanaans 138
o Boativige.cceeenanas e
VALUATION OF TEMPORARY EMPLOYMENT LOSS.... 144
HURRICAMNE IMPACT RETURN PERIODS :
FOR THE WEST FLORIDA REGIOM. s v cceenraa i31
o Armualized Huwrricarne Structural Loss.... 195
Phase II: Contingerncy Plamning
H DISASTER ASSISTANCE. s s s asawsnemassnsunenas D=
o Disaster Field Offices/Disaster
Assistarce CenterS. saaunssensnnseecss =235
PFERCENTABGE OF DAMAGE TD HOMES
FACTORS FOR CONSIDERATION FOR TEMPORARY
HOUSING AND MITIGSATION MEASURESe v eacaacan =237
o Projgected Dwellirng Structuwral
Inverntory Loss O253%) . cireencscnsnnnaaica8
MITIGATION OF HURRICANE LOSSES. s s s veenwss . =208
o Introduaet iorie e e e aws ok me e T g1 =
o Mitigatior PlanS. cuecscnreaneonasnosnanssitgd
o Barrier Islarnds..... e =
o Public anmd Private Investmert...o.oe..s . e e 263
o National Flood Insurance Program
(NFIP) i v mm e s ans s nswesmesssena saas.aCB4
o Federal Flood Insurance Program
Charges — 1986..... {4
Probation Surcharge. .. .. T 3 Y
o New FEMA Structure Elevation
REQUIr et Sy c s s s v s s n s tensenmnnneanns .. 268
S Mobile HoMeES. sesssssansunoanssnssssensasn b8
o RAdditional Mitigation Insurarce
E= LR o o Do T =1 =

ii

|

|



(]

CHAPTER Xi:

[« B W]

CHARTER XII:

[w}

CHAPRTER XIII:

L)

a
REFERENCES
APRPENDICES
BIBLIOGRAPHY

NEIP--CONSTRUCTION REQUIREMENTS. st eonnawa.« =63

Revised Flood Insurarnce Rate Maps.......269
Protection Against Floodingeee.c.oes. s 263
V—Zorne and A—-Zore Figunr eS.iassesssssaraeai D
Structure Relocation or PRogquisition.....270
Construction ImplicationsS.c.ceevannuwnsasz?l

STATE PROGRAMS...... checemaeana e Cane 203

Coastal Comstruction Control Lirne

Progran. < e.s. - P I Y
Coastal Zore Protection RAet of 1985, .... 273
Loral Government Comprehensive

Plarming and Land Development Act..... 274
DISASTER MITIGATION PLANNING. c..... emeaa2f?7
Hazardous Materials...... s e ar e ma e =277

Hazardous Waste Storage.s s ccenceveawwa 277
Durne Conservatiorn arnd Vegetalior..se.....278
Hazard Mitigation PoliCieS.eewieesuscncese 280

iii



Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

u

83

I

[}
.

e
i

ury
(e}

LIST OF TABLES

Tropical Cyciaﬂes Affecting the West
Florida Region

Hurricanes Simulated by Numerical Storm
Surge Prediction Models

County Scenarios

Structural Invertory of Hurricane Loss
Iones: Escambia County

Structural Inventory of Hurricane Loss
Zormes: Santa Rosa County

Structural Inventory of Huwrricane Loss
Zones: QOkaloosa County

Structural Inventory of Hurricarne Loss
Zores: Walton County

Structural Inverntory of Hurricane Loss
Zones: Bay Counrnty

Structural Invermtory of Hurricane Loss
Zoves: Holmes County

Structural Inventory of Hurricane Loss
Zormes: Washington County

Agricultuwral Vulnerability Periods to
Hurricarnes

Farmland

Farm Value

Farms by Standard Industrial Classification
Market Value of Agricultuwral Products Sold

Soybearn Crop Value by Cownty

Corn Crop Value by County

Pearut Crop Value by County

Milk Production

iv

47

48

49

4
fir



Table
Table
Table

Table

Table

Table &

Table

Table

Table i

Table ;

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

(] fu
| £3] HA)

n
Y

M
4]

o
m

[
]

(3 1] Al
Lol ] m
s == [ £ ]

[}
—

(4
Ny

8]
&%

G
+

]
n

o
m

()
~

Ls)
2s)

)
(1)

4Q

Broilers (Chickens)
Layers (Eggs)
Forestland

Commercial Forestland

Commercial Forestland-—Percentage Dwnership
Class ard County

Commercial Forestland, by Stand—-Size Class

Commercial Forestland, Volume of Sawtimber
and Growing Stock

Northwest Florida Pirne Séumpage Prices, 1984
Toetal Timber Value

Hazardous Waste Data

Military Facilities Inventory

Potential Huwricane Service Disrupticonm and
Structural Loss ($): Escambia County

Potential Hurricane Service Disruption and
Structural Loss ($): Santa Rosa County

Potential Hurricane Service Disruption and
Structural Losgss ($): QOkaloosa County

Potential Hurricanme Service Disrupticon and
Structural Loss ($): Waltor County

Paotential Hurricane Service Disrupticonm and
Structural Logs ($): Bay County

Potential Hurricane Service Disruption and
Structuwral Loss ($): Holmes County

Potential Hurricarne Service Disruption and
Structural Loss ($): Washington County

Potential Roadway and Bridge Loss by County
Port Facilities

Qirporﬁ Facilities

Rail Facilities

Fish arnd Shellfigh: GQuantity armd Value

77-78

79

80

85-87

94-35

98-103

104-107

117-1=1

s
{u
4]

[y
0
,

oy
G
~d

b
G4
W



Table 43: Major Fisheries-—ARlabama and Northwest Florida 140~141
Table 44: Boats: Registered, Fiscal Year 1983-84 143

Table 45: Temporary Emplayment and Income lLoss by 145
Hurricane Damage Scenario

‘Table 46&: Average Employment and Average Income of 150
Selected Industries by County

Table 47: Employment in Selected Irdustries——1981 and 151
1983
Table 48: Income in Selected Industries, 1983 . 152
Table 49: Manufacturing EmploymEﬂtv- 153
Table 503 Manufacturing-—198& 154
Table S1: Wholesale Trade: Escambia County 155
Table S2: Retail Trade: Escambia County 186
Table S53: Service Industries: Escambia County 157
Table 54: Wholesale Trade: Santa Rosa County 158
Table 55: Retzail Trade: Santa Rosa County 189
.Table S5&: Service Industries: Sarnta Rosa County 160
Table 37: Wholesale Trade: Okaloosa County 161
Table 58: Retail Trade: 0Okaloosa County ' ' -lga
Table 59: Service Industries: Okaloosa County 163
Table 60: Whnlesale Trade: Waltor County 1&4
Table &€1: Retail Trade: Walton County 1635
Table 62: Service Industries: Waltorn County iee
Table &62: Wholesale Trade: Bay County 187
Table £4: Retail Trade: Bay County iea
Table 65: Service Industries: Bay County 1£9
Table &&: Wholesale Trade: Holmes County 170
Table 67: Retail Trade: Holmes County 171
Table 68: Service Industries: Holmes County 17z
vi



Table

Tabhle

Table

Table

Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Tab}e
Table

Table

Table

B8Oz

e}
f

m
&)

Wholesale Trade: Washington County

Retail Trade: Washington County

Servire Industries: Washingtom County

Marnufactuwring Broups by Employment Size:

Escambia County

Manufacturing Groups by
Sarmta Rosa County

Manufacturing Groups by
Okaloosa County

Manufacturing Grdups by
Walton County

Marnufacturing Groups by
Bay Cournty

Marmfacturing Groups by
Homlimes County

Marufacturing Groups by
Washington County

Employee Income Losses
Escambia County

Employee Income Losses
Santa Rosa Caounty

Employee Income Losses
Okaloosa County

Employee Ircome Losses
Walton County

Employee Income Losses
Bay County

Employee Income Losses
Holmes County

Employee Ircome Losses
Washington County

Employment Size:

Emplaoymernt Size:

Emplaymert Size:

Employment Size:

Employment Size:

Employment Size:

Per

Per

Per

Pear

Pey

Per

Per

Days

Days

Days

Days

Days

Days

Days

Measures of Tourist Activity by

Hurricane-Effect Return

Periads

vii

Inoperative:

Iroperative:

Iroperative:

Inoperative:

Inoperative:

Inoperative:

Inoperative:

County

174

175

17¢

177

178

173

180

181

184

186

187

188

189

190

193

n )



Tables 88-32: Arnualized Hurricarne Structural Loss 186~-200
($%%) by Loss Zone: Escambia County

Tables 93-97: Armualized Huvricarne Structural Loss 201-208
($$%) by Loss Zone: Banta Rosa County

Tables 98-10&8: Armualized Hurricarne Structural Loss Z0e~210
($$%) by Loss Zone: 0Okaloosa County

Tables 103-107: Arrualized Hurricarne Structural Loss z211-215
($%%) by Loss Zone: Walton Caunty

Tables 108-11i2: Armualized Hurricane Structural Loss Z1E6—-220
($$6%) by Loss Zone: Bay County

1]

Tables 113~117: Arrmualized Hurricarne Structural Loss 221225
($%%) by Loss Zorne: Holmes County

Tables 118-1&&2: Annualized Huwrricarne Structural Loss E2e~-230
($3%) by Loss Zore: Washington County

Table 123: West Florida Region Annualized Hurricane =31

Structuwral Loss ($%%)

Table i24: Population Density, 1984

Table 125: Paopulation Projgections, 2000-2020

Table 126: Huwryricane Wind Speeds in Relation to
Population Casualty Estimates

Table 127: Table of Frequency Flood

viii



LIST OF FIGURES

Figure 1: Huwricarne Loss and Contingerncy Plarming
‘ Study

Figure 21 Monthly Occurrences of Hurricanes and
Tropical Storms During the Period
1886 to 19285 Within a 100 Mile Radius
of Destin, Florida

Figure 3: Percentage of Wind Damage to Homes

ix

Page

13

1



LIST OF MAPS

Map 1l: Escambia County Loss Zores/Damage Scenarios Map
Series

Map 2: Sarnta Rosa County Loss Zones/Damage Scernarios 1-7
follows

Map 3: Okaloosa County Loss Zornes/Damage Scenarios Pape 11

Map 4: Walton County Loss Zones/Damage Scenarios
Map 5: Bay County Loss Zones/Damape Scenarios
Map 6: Holmes County Loss Zomes/Damage Scenarios

Map 7: HWHashington County Loss Zaones/Damage Scenarios

Map 8: GSelected Reference Hurricares Page &3
Map 9: Selected Regional Hurricanes Rage =27
Map 10: Escambia County Loss Zones Page 41



Diagram
Diagram

Diagram

Diagram

s

0

LIST OF DIRGRAMS

Hurricane Characteristics
Cutaway View of Hurricane

Hurricare Suwrge Flooding and Scernaric
Schematic of Hypothetical Hurricane

Loss Zones and Sectiorn/Township Diagram

xi

NS
()



Rppendix A:

Appendix B:

Appendix C:

Apperdix D=

RApperndix E:

LIST OF APPENDICES

Hurricane Damape Projection System

Projected Hurricarne Structural Loss
{$%%) by Loss Zone

Escambia Cournty Survey of Public
Facilities ]

Potable Water Facilities
Map

Wastewater Treatment Facilities
Map

Electric Utility Facilities
Map

Health Care Facilities
Map

Santa Rosa County Burvey of Pablic
Facilities

Potable Water Facilities
Map -

Wastewater Treatment Facilities
Map

Electyvic utility Facilities
Map

Health Care Facilities
Map

Okaloasa County Survey of Public
Facilities

Potable Water Facilities
Map

Wastewater Treatmert Facilities
Map

Electric Utility Facilities
Map

Health Care Facilities
Map

xii

|
[V

U >

(il w]

tIJU
~

?O
U@

m
[N

Tpoom
o~ on

7o
Lagi\ 8]



Appendix F:

Appendix B:

Appendix H:

Appendix I:

Walton County Survey of Public
Facilities

Potable Water Facilities
Map

Wastewater Treatment Facilities
Map

Electric Utility Facilities
Map

Health Care Facilities
Map

EBay County Suwrvey of Public
Facilities

Paotable Water Facilities
Map

Wastewater Treatmert Facilities
Map

Electric Utility Facilities
Map

Health Care Facilities
Map

Holmes County Burvey of Publice
Facilities

Potable Water Facilities
Map

Wastewater Treatmert Facilities
Map

Electric utility Facilities
Map

Health Care Farcilities
Map

Washington Counmty Survey of Public

Facilities

Potable Water Facilities
Map

Wastewater Treatment Facilities
Map

xiii

Tlﬂ
[

T

A1

T
N o

7T
U o

-t -
|
nis

|
+

-t
I



Appendix Jz

Appendix K:

Appendix Lz

Electric Utility Facilities
Map

Health Care Facilities
map

Projected Hurricare Tempa?avy Employment
and Income Loss ($$%) by Loss Zane

County Projected Structural Inventory
Loss~—Greater than: 25%

County Average Hurricane Structural Loss
(%%4%) by Loss Zone

xiv

i
meon

o
|

-
I
o~



ACKNOWL_EDGEMENTS

The West Florida Repiornal Plarming Council prepared this
Hurrvicane Loss and Contivngency Plamming Study for the Florida
Bureau of Emergency Management who funded the project, and for the
seven counties in the West Florida Region. Members QF the
Technical Advisory Committee to the study provided valﬁable
suggestions and research data which were very important to the
successful completion of the publication (see list of Advisary
members orn page Xvi. -

Special recogniticon is givern to Buck Renfroe, TAC
Coordinatar, whose professional support and chairmanship of the
TRC wmeetings were gratefully appreciated. T Nichols is thanked
by the staff for the use of the Okaloosa Civil Deferse facilities
for the meetings.

Dan Evans, Division of Emergerncy Management, worked closely
with the project staff as the DCA contract administrator and with

Bat Barrett and Jobn 6. Burke, Director of Administrative

Services, DCA, who assisted with budpeting matters. Eob Nave,
Chief, Divisiocri of Emergevcy pManagement, gave his support arnd

understanding of the significarnce of the Study to the West Florida

reglor.

XV



TECHNICAL ADVISORY COMMITTEE

Contributing technical
work products were services
Committee (TAC). Memnbers
commitment to disaster preparedress

this study effort. The West Florida Regional Plamming Counmcil

expertise and reviewing preliminary
provided by the Technical Advisory

of the Committee demonstrated their

plarming by contributing

grateful Fo% the support extended by the Committee.

TAC Chairman

Buck Renfroe,vﬂoordinatar

TAC Members

MSgt. James D. RAmmons
Richard Benfield
Larry Davis

James Fugua
Clayton Bavin

Lt. Jackie Braham
Rxger Hagan

Bob Haywood

Capt. Stanley Kimbrill
Lt. Gus Lott

Max Marsh (retired)
Tom Nichols

Mike Powell

Al Pyfrom

Tom Roche

88gt. Tom Santiago
Bab Smith

Floyd Smith

Doyle Sowell

Jim Steverson

Capt. Yuoconis
Dorma Cullum

Roy Kingsmill

Rill Peebles

Greg Wocod

Escambia County Civil Defernse

Tyndall Air Force Base

American Red Cross

Director, CD, Bay County

Bay County Red Cross

Walton County Civil Deferse
Pensacocla NAS

Admin. Asst., Washington County
National Weather Service
Tyndall Air Force Base

NTTC Corry Station

Walton County Civil Defernse
Director, CD, Okaloosa County
Eglin Air Force Base

Directer, CD, Washirngton County
Director, CD, Santa Rosa County
Tyndall Air Force Base

WEFA Coordinator

City of Gulf BEreeze

Eglin Aiv Force BRase

Director, CD, Holmes County
Hurlburt Air Force Rase
Plarmer, Escambia County

Clerk, City of Callaway
Commissionery, Okalocosa County
City Marager, Mexico Beach

The TAC meetings were conducted on the following dates:
February 21, 1985 Shalimar Courthouse Armex
April 18, 13835

Okaloosa Civil Defense Meetirg Room

July 25, 13983 Okaloosa Civil Defense Meeting Room

XVi



The West Florida Regional Plarming Council is most grateful

For the guidance and assistance provided by the following

individuals and organizations.

Name

Betti Johnson
Jzhwv Maples
Dan Trescott
Darn Evans
Keith Grabham
Brian Jarvinen
Miles Lawrence
John Kiwtz
John Williams
Domald C. Lewis
Dotty Stimmel
Howard Leiken
Jim Babbitt
Jahn Oerting
Gecrpoe Layman
Keith Phelps
Jim Sheffer

Joe Reynes
James Hatchitt

Jerni fer Hodrett

Larmy Smith

Tampa EBay Regiornal Plarnming Council
DATASERY, Semirncle, Florida

FL Division of Emergency Management
FL Division of Emergency Management
Corps of Engineers, Mobile District
Natiomnal Hwricane Center

Natiocmal Hurricane Center

FIL Dept. of Envirornmental Regulation
FL Dept. of Environmental Regulation
Post, Buckley, Schuh & Jernigan, Inc.
FL Dept. of Envirornmental Regulation
Federal Insurarce Administration, FEMA
Gulf Power

Gulf Power

Gulf Power

FL Dept. of Reveriue

Gereral Marnaper, Santa Rosa Island

Authority
Executive Director, Navarre Beach
Bureau of Economic & Busirness Research,

University of Florida

City of Pensacola, Plarmirng & Community
Desigwn

Egcambia County Property Appraiser’s
-Office

Xvii



WEST FLORIDA REGTIONAL PLANNING COUNCIL

Dariel F. HKrumel Expcutive Director
Lel Creck Project Director
Dor Hermingsen Special Assistant
Ryriard Nickles Regiornal Plarmer,
Cartographer

Marty EBlack Research Assistant
Debbie Hall ( Regional Plarnmer
Alice Dickinson Backkeeper
Lisa Buthrie Receptionist
Jerrie Nelsonm Secretary

Xviii



CHAPTER I

INTRODUCTION

In December, 1384, the West Florida Repgional Plarning Courncil
(WFRPC) -entered into a contract with the State of Florida,
Department of Community Affairs (DCRA), to conduct a West Florida

Region Hurricane Laoss and Contingency Dlanﬂiﬁg Study. Throughout

-the .course of the Study, the Division of Emergency Management,

Bureau of Planning (DCAY monitored the research methodelogy and

findings. Fuﬁding for the Study was provided through DCA.

The primary purposes for the ‘Study are (1), estimating the
fiscal impacts on the West Florida region fkom hurricanes, and
=), furmﬁlating respnnse/wécovevy strategies and hurricane‘hazard
mitigétion pclicies{ Estimating the dollar damape caused by a
hurricarie has tradifionally consisted of post—disaster field work.
Although pre-disaster estimates do not eliminate tradifiomal
damage assessment, prior knowledge of potential loss can  provide
preliminary estimates to determine disaster assistance
requirement s. Additiocnally, potential loss estimates may assist
local and state officials in disaster pwebaredéess and mitigation
plarnming. -

Response. and recovery 'strategies encompass the immediate

emergency period, the short-range restoration period and the long-

rarige reconstruction period. Past—-hurricane disaster assistance



programs  are the principal recovery vehicles available to loecal
governments 'during ﬁhe recovery periad,.

Huﬁricahe hazard mitigation policieé, based on projected loss
estimates, idertify ways to reduce or avoid the future damage from

hurricanes. Such policies address both  future development and

post-disaster redevelaopment. They are intended to guide

developmert and mirnimize the loss of life and property.

The Study is organized into two phases: Phase Orne being the
Loss Study and Phase Two, the Contingency and Mitigation
Stratepies. Technical data and background research serve as the

foundation for all Study results and reccmmendations.

PHASE _I._ _LOSS_STUDY

Initial reguirements (techriical data) for estimatiﬂg losses
from hurricane surge and wind are hypothetical hurricane
simulations provided by the West #lurida"region SLOSH madel. A
desériptimn of  the . S5L0O0SH maodel begins>ﬂon “page 20. Suﬁge
information togetheﬁ‘with land elevations show varying degrees of
vulrerability within the Study area. From this initial
vulrnerability amalysis, each County is assigned loss zones,

Next, a series of land use acreage and structural inventories

are developed by loss zone for analysis of property vulnerability

]



(See ﬁppendix A). ‘.FDUﬂ individual inventories are used fow
vulnerability ahalysis{

(1 land use acreage ihvehtawx

(23 struétural irnventory

(3) agricultural inventory

(4) hazardous waste and materials ;nventbry

Valuation of structural loss is computed by applying surge
and wind damage percentages (vulnerability ceoefficients) to

assessed structural values.  Likewise, the projected loss value of

the following public facilities is derived:

water » transportation, includings:
wastewater land
electricity water

health care air

Temporary uﬂemployment aﬂdvincame losg is estimated based on
praojected structural damage caused by hypothetical hurricares. It
is assumed that temporary employment loss results from stwuctu»aly
damage to'iﬂdustrial, commarcial and service establishments.

The final section of Phase I analyzes the probability of a
hurricane affecting the West Florida regiom. Historical data are
the primary source of information for establishing county
probabilities of a:currende ar return periads. .Return_periods.are
used to progect  the anmual amount of  structural loss at  risk
because of potential hurricare damage.

Surmmarily, hurricane daollar loss estimates are based on a
location?’s wvulnerability to hurricane storm surge and wind speed.

The amount (percentage) of damage is correlated to the intensity



of the hurricarne, that is, the heighf of staorm surge and peak guét
wind. speeds. Multiplying structuwre values by loss percentages
results inm guantitative loss estimates.

The amouﬁt of structural damage is also indicative of the
amount of time non-residential structures may be ircoperative. For
example,v if a retail bﬁsiﬂess establishment loses its roof as a
Eesult of  hurricarne damage, the business likely will be
incperative until a new roof is in place. Not ornly is the
business urable ta operate, but employees may be out of work and
ircome until sufficient repairs are caomplete.

I3

PHRSE _I1. _CONTINGENCY _ PLANNING

Efficient management of tﬁe disaster is addweésed in Phase 11
of the Study. Estimates of the types arnd amounts of disaster
assistarnce reguirements are provided for federal, state and local
disaster assistarce agencies. Disaster relief -programs are
outlined 'tmgether with state and local eligibility requirements.

The implementaticn of hurricarne hazard mitigation policies
may be accomplished by local governments through a variety of
growth management nechanisms. Some programs addressing mitigation
are already either in place or ‘beimg‘ﬁ%owmﬁlated.‘ The final
cﬁapter of Phase 11 of the Study offers mitigation policy

recommendations for local government consideration.



Study Valueg

Five of the severnn counties in the West Florida region are

conastal counties, highly vulrnerable to both hurricane storm surge

"and wind damage. The two Y"imland" cournties are located within the

area projected to experiernce hurricane strength wind speeds.
Recognizing the needs of 1oca1,- state énd fadéral emergercy
management ard blanﬂiﬂg agencies, this BStudy attempts to
facilitate effective disaster prepaﬁedness.

The magﬁitude aof 8 huwrricane disaster may be described in
termé af (1) tﬁe amcunt of human sufferirg and (2) the amount of
Qisible properﬁy damage. Successful public education programs and
hurricane evacuation plarmming in vthe West Florida region have
significantly reduced the lasé of lives attributed to hurricarnes. .
However, the potertial for humar suffering is still present. The
loss of a home, a busiress, a service, are all sources of human
suffering.

Phase 1 of this sfudy serves two important aspects of
disaster prepareqﬁess. First, it estimates the amount and
location of property damape expected from future bhurricanes.
These estimates may be used by emérgency management agencies when
making preliminary damage assessmenté;;thé firgt step in
reguesting an emewgéﬁcy or major disaster declaration,

Second, Phase I estimates the length of sefvice disruption
for public facilities such as water, wastewater and transportation

facilities. Restoring operation of public facilities is a primary



consideratiun for local, state and federal governments during the
period immediately following a hurricane.

Loss estimates set forth in Phase I are the FoundatiOﬁ_for
the recovery éhd mitigation policy plans contained in Phase I1.
‘Recovery plans identify a variety of disaster assistarce programs
ard how they can be made availabler to  local governments,
businesses and individuals.

The firnal section of Phase II contains huwrricane mitigation
palicies which, if implemented by local goverrments, could reduce
the effects of future hurricarnes. Recommended palicies are based

on hurricane vulrnerability as identified by the West Florida

region SLOSH computer model. Mitigation policies address a number

af mecharisms to reduce the impact of future hurricarnes on the

study area.

To assist the reader and/er user, an explamation and summary
of  the Study’s orpanization is helpful. Primary technical data
are the individual SLOSH computer printouts which include surpge
heights and wind speeds. ARlsa of primary , importamce are the
structural loss percerntages for various cétegofies of structures.
Additional primary “data include topographic data, loss zone
identification and probability analysis. Phase I'of the Study is
based on analyses of these primary sources of data as applied to
existing land use in the 5tudy area. Guantitative loss estimates

are the results of the aralyses.
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‘Phase 'II, C@nfihgéﬁcy Planning, applies the technical data
base and loss estimates toward development of eFFicient_émergen:y
management programs and hazard‘mitigatigﬁ techniques. Emergency

management - programs - address ‘the recovery phases following &

disaster event. ‘They_aﬁe priﬁarily'to be used by federal, state .

and local'disasﬁér réiief aéenéies. Hazard»mitigafian-ipolicies
are for use Sy local plannihg agéncies_in an effoft t0 minimize
future losses resulting ffdm hericanés.“#igﬁre 1 iliﬁétrates”thé
camponeﬁts ahd workrprogréssioh'of'the Study.

‘Finally, -a variety'bdf‘laﬂd‘ gse.injent0Pie5 aﬁd maps are-
included within the Apperdices. 'Qlthough the inventoriés and maps
wewe'originélly devéloﬁed for tﬁé Hurricaﬁe Losé 'andi éontingéhqy
Plarming Study, they may serve fhe data‘needs of ﬁtheﬁ- state and

local plaﬂniﬂg_activitiés.
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CHAPTER I1

METHOD_ OF ESTIMATING HURRICQNE LOSSES
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Saffir_ Simpson Scale

Hurricénes are categorized according to wind velocity. The
Saffir Simpéoh Scaié sepérates. hurricanes into five categories.'
Category 1 hurricane ié the smallesf beginhiﬁg at a sustairned wind
speed of 74 mph. %he largest is a category 5§ hurricane which

begins at 155 mph. The follawing chart indicates the wind speeds

for the five hwricares.

Surge +
Winds Wave Hot. Damage
Category_1 Winds 74 to 93 wph 6.2-7.7 ft. Minimal
Category_ 2 Winds 96—110 mph 9.3-12. 4 ft. Moderate
Category 2 Winds 111-130 mph 13.9-18.6 ft. Extensive
Category 4 Winds 131-135 mph 20.1-27.9 ft. Extreme

Category o Winds 153+ mph 28+ Catastrophic

In this study all hurricares are identified using this scale.
Prior to reaching 74 mph tropical disturbances are classified as

tropical storms.



Sglected reference hurricanes represent the graduating
hurricane intensities (Category 1 through S) as defired by the
Saffir/Simpson 8rale (Attached). Characteristics unique to the
West Florida study area such as bathymetry ard shorel ine
cmnfiguwatidn, account for higher surge heights in many locations,
than those defined by the Saffir/Simpson Scale. For example, the
Saffir/Simpson Scale identifies a surge height of 4-5 feet
accompanying a LCategory 1 hurricane. Referehce hurricares
analyzed for the West Florida Study projgected su;ge heights in
some areas for a category 1 hurricane reaching as high as eight
(8) feet. Surge height ranges for the Study area are shown at the
far right side of the Saffir/Simpson Scale.

bﬁnalysis of the reference hurricanes and associated surge
levels indicate various degrees of hurricare vulrerability within
the region. Concurrent with this study, the Tri-State Hurricarne
Evacuation Study (funded by FEMR) is being corducted by the Army
Corps of Engineers, Mobile District. Using the SLOSH madel as
technical.data base, evacuatiorn zornes have been identified for the
Tri-State Study. In order to more closely correlate the Tri-State
Study and this study, evacuation zones defined by the Corps are
used in this report as loss zones. Comtinuity provided by the
commorn demarcations simplifies the use af-ghe reports and bernefits
future users of the #épcrts.

Loss zone configurations for each county within the study
area are shown in Maps 1 through 7. Note Washington and Holmes
Counties are divided into Fouw andvtwo loss zores, respectively.

Both counties are inland and will experience no hurricarne surge

1o



flooding; the loss zornes  therefore indicate levels . of pFDJECtEd‘

wind damape.

11
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The first step in studying where future hurricanes might hit,

ard what category they'might be, is to loock at previous hurricanes

. that entered the area. The directions these hurricanes took and

fhe category provide btrends which can be used to estimate future

hurricarne directicn - and  strength. From the 330 hypothetical
hurricanes sent to us by the National Hurricane Cénter,' 30 were

selected which came closest to the historical hurricarne strikes in

Cour area in direction, category, and location (county). These 30

hypothetical hurricarnes are called reference hurricanes. Each of

‘the five coastal counties has five hurricare entries and there are

five additional hurricanes that are analyzed for their regional
impéct.

Tropical storms are characterized by wind speeds between 39—
73 mph and low atmaspheric pwéssure; hurricanes have wind speeds
of 74 mph to 200+ mph and low atmospheric pressure. A tropical
cyclome is a term which ihcludés both ‘tropical storms and
hurwicaﬁesﬁ Iv this study tropical storms aﬁq hurricarnes are
examined since many category 1 hurricanes were tropical storms
urtil approaching landfall and theybintensified.

The initial step in determining the p;;bability of tropical
cyelones in tHe West Florida region invelves selection of an
approximate mid-point along the coast of the study area. Destin,
Florida, was selected as the mid-point. The range to- the left
ahd right of this mid-point is 100-miles, which is the wmininum

distamce for issuing a hurricane warring. This 00-mile coastal

12



range is the area included in establishing historical data and ghe
subsequernt probability figures for tropical cyclone cccurrence.
For ease of geocgraphical identifigation, the western bcrdeb>'of
this area is defined as the westerﬁ limit of Mobile, Alabama, ard
the eastern border is defined as Apalachiecola, Florida.

'Historical‘ information regarding tropical storms and
hurricanes passing on the fringe ﬁf or directly within the 200
mile rarge is presented in Table 1 (adapted and compiled from
NORA, 19813 &%th Congress, &End Session, House Document No.
459, 19665 Hebert, 19753 Friedman, 12843 Haywzood, 1985). During
the period 1886 to 198985, West Florida has been affected by 72
tropical  cyclones (tropical storms and hurricanes). The term
"affected" is defined as, "experiencing loss of property and/or
life as & wesﬁlt of tropical storm or hurricane wind and/or storm
. surge." Tropical storms (sustained winds reaching between 39 and
72 miles per howr, inclusively) account for 36 of the total 72
oeourrences, while 3& reached hurricane intensity (sustained winds
more tharn 72 miles per hour).

These figures translate into a regiornal Aprabability thaf
approximately 7 out of every 10 years the 200-mile span of
coastline is at  risk for a tropical cyclone. A hurricare is
expected to affect all §r some poartion oftﬁhe éOO—mile range 3.9
times every 10 years:“ S8imilarly, a tropical stcorm may be expected
to occur 3.6 times every 10 years.

faﬁle 1 provides historical information on approximate. storm

headings, hurricane category (strength), affected counties, and

differentiates betwegern fringe pass and direct landing storms.

13



Direct landings are defined for this study as those storms Qhose
core passed through the-EOO mile range. A fringe pass refers -to
thoce >stowms whose core passed outside the 200 mile rangev_but
produced some. Significant affect (rain, wind Cor sterm surge
damage) in the area (adapted from Hebert, 1975). Direct landings
account for ?4 percentv of the hurricares and 58 percent of the
tropical storms in the area while-fwiwge passes account for &6
peﬁcent of _the. hurricanes and 44 percent of the storms.

Regionally, tropical cyclones with a northerly heading are
most pﬁeduminant (45% probability) followed by a northeasterly
heading> {(Z0%), rnorthwesterly. heading (14%), westerly heading
(4%5, eastevlyvheadiﬂg (4%) and a southwesterly héadiﬁg (3%) .

Ten of the 35 hurricanes affécting the area cccurred during
the period from 1886 +to- 1899. Sufficient information to

categorize these storms on the basis of the Saffir/Simpson Index

is not available. . These storms are therefore excluded from

'regioﬁal and county hurricare strergth probability calculations.

Additiomally, Hurricane Hilda (See table 13 storm 10 - 1964) ig
excluded from these calculations. At the time Qf entrance intd
the study region she had beer dowrngraded from a hurricane to a
tropical storm. 0OFf the remainivg &5 hurricanes, 48 percent have
been in category 1, 17 percent in 2, aﬁé 304 percent have been
caﬁegory 2. No category 4 or 5 huwrricanes have been recorded in
the area.

Category. 3, 4, and 9 strergth hurricanes cause fremendous
damage arnd are responsible furvmany deaths. Since 1900, storms of

this magritude have affected the region approximately arnce every

14



ten years. Category 1 and 2 strength hurricanes have affected the
area approximately once every five years. During the last ten

-

years three category 3 hurricanes have caused considerable damage

to the area, "Eloise" in 1975, "Frederic” in 19793, and "Elena”
irl 1985.
The aofficial Atlantic hurricane season is defined as

occurring from June 1 through November 30.  Figure 2 provides a
breakdown by month of the occurrernces of hurricanes and tropical
storms for the 1886 to 1984 period. The three montﬁ period from
August to October accounts for 71 percernt of all tropical cyclones

which have affected the West Florida regior.

1s
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Thé dynamics ofvhuﬁriéanés.aé_they form aver the warm seas,
move taoward thé éaéstiiﬁé; pﬁﬁgréss.inléﬁd,vaﬂdffinally diséipata
ﬁver large land masses -or éoldér Qaters ié a veﬁy  campiex study.
Ocean temperatures, wind pattehns and high and low pressure
éystems - over North Qmericé aré analyied'with spacé'aéé technolég;-
prpviding bétter ésﬁimateébof bqr yﬁlnerabilitylto hurbicanéé. Irn

addition, historical hurricane data provides dates, tracks and

other meteorological measurements which the National Weather

Service is usirg to study trends. . We can predicf that the
greatest vulrnerability to hurricanes in the seven county aréa‘

occurs during  August, September, and - Dctober. - However, thé

‘official hurricane period, from the National Hurricane Center,

runs from June 1 to November 30,

Hurricanes cah’wandeh without a neneral direction for several
days, begin to drift ndrthward and eventually come asheore hundreds
of miles from where they were forecast to hit. Dﬁring this ti@e
they also can charnge intensity (category) either becoming
sfronger or weaker. In order to be able to forecast the storm
surge height an64wind direction/speed, +the NORA has develuped a
computer mﬁdel thatvestimatES how ‘high the water is goivg to be
above mean sea level, wind direction and velocity. The surge
height figures are provided For h;ndfeds of grid points
(locations) aver fhe water and land and the wind for &0 coastal_

locations. As the storm moves forward, updated values are

20



prﬁvided» iﬁ 30 miﬂutév iﬁcrements. During this. fdrﬁard‘moygment
wind directions énd water surge heiphts change as the - hurricarie
approaches the coaétline; The span of time' prmvided'by' SLDSH
begins eighteen (18) hours prior to landfall to twelve (12) hours

after landfall for an_eiapsed time of thirtyl(EO) hours.

All the hypotheticalv"panhandle"'hurriéanes‘presented by the

- BLOSH make landfall at five common entry  points, one entry

point in  each county (with the exception of the 'paﬁalleling

hurricanes off-shore). Thérefore,'For the five coastal counties.

there are five hurricané entfy' poinfs. _Thesa landfalling
huﬂhicanés enter at thg fallowing lnéatibns, 20 left, 0O, .20, 40
and 60 right, based on a point two ﬁiles to the east'of where the
Bob Sikes Bridpe enters Saﬁta R&sa Island from Gulf Breezé. Thg
following charf indicates hurricane landfall points to the west or

east of this location:

County m1lg§_lgf£_gﬁ;:ignz EEEEEEL_EQQQﬁiQD

Escambia ‘ ' 20L o Perdido Key

Santa Rosa oo Pénsacola Beach

Okaloosa - ZOR 4 Miles West of

. Hurlburt AFE

Waltan 40R Miramar Beach

Bay . ) BOQI- - ;oily;ﬁod éeéch
Hypothetical hurricanes from SLOSH ernter these commom

landfall points from three directions-—-southeast to northwest

A3159)s due north (3609)s and southwest to northeast (0450) ., In

21



addition there are, parallelivg hurricares moving east to west,
arnd west to east 20, 40, E0 and 80 miles gouth of Pensacola.

There are category 1 through category © hurricanes that
progress over each headirg for each of the five county landfalls.
The National Hwricane Center provided 330 hypothetical hurricares
which have been analyzed for the study. From this number, 25
hurricares were selected for detailed analysis regarding water and
wind figures. Each coastal county has five hurricanes of various
strengths arnd directions affecting their Jurisdiction. Holmes and
Washingtan, two interibr counties, each have five hurricanes
affecting their area. (See map 8 and Table & for complete
listing).

In order to assess regionally how any ore hurricane might
affect the .seven county area, five additional hurricanes were
selected. The effects from each hurricane were analyzed in all
the counties. A hurricane entering Okaloosa County for example,
would affect the other six counties with varying surge and
wind speeds. These five hurricanes are referred to as regibnal

hurricanes. The following chart lists these five:

Landfall Directicn Category
Escambia NW S
Santa Rosa N 4
Okalocsa NE 4
Bay N 4
Paralleling W 4

Coastlive

From the parelleling offshore hurricanes one was selected to
document the effects onshora. This category 4 westward moving

hurricane has an impact on all the cournties iv one study area, and

22
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therefore, 15 included as a regional nurricane. The distance
offshore varies slightly from county to céunty, passing 40 miles
south of Pernsacaola. {(See map 9).
There are several significant factors which the SLOSH model
doeg wot consider in its computaticons:
o wave action on the progected surpges

o peak gusts for wirndsg

O

the affects of rainfalls; and

o  astroromical tides.

The projected wave build-up on top of the surge is computed
by wu=ing a 0.55 factor. If the surge given by the SL0OSH printout
is 10 feet, the wave height 1s 3.5 feet. SLOSH surge x factor =
waves (107 x 0,55 = 5.5%)

(107 + 5.5 = 15.5' wave height)
This projgects the hurricare surpge and wave heights to be 15.5 feet
above mean sea level in  the example provided (see Table 3, page
35).

The reduced atmospheric pressure and the counter-—-clockwise
circulating winds, along with the forward wmovement of the
hurricarne, forms a dame? of water. As the hurricarne approaches

shallower water this dome is elevated and eventually aver the

‘

beach and dunes. The water piles-up against the land ard
buildings. Waves are arn integral part of this hurmricane surge
coming con-shore.  With strong winds pushing the wave itself onto

lard the destructive forece 1is considerable for anything in its

path. Many barrier islands will have surge water across the
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island, The storm swge usually lasts for approximately six
hours. »

SLOSH also indicates there will be extensive flooding of the
bays and bayous in our region. The wind packs the water against
the shoreline and pushes it inmto narrow water areas where water
elevations can kreach 12?~-14"  above rnormal levels. This water
packing is determined by the direction of the approach, category
and forward speed of the hurricane.

Twa  impartant flooding prablems that carnot be included in
the OSLOSH model predictions are rainfall arnd river drainage
basins. Heavy rain may begin 6-128 hours prior to hurricarne
landfall, inundating low lying areas and increasing river levels
which carnnot discharge into the bays due to the piling up effect
of the wind driven water agairnst the mouths of the rivers and
streams. As the winds reverse and the water is blown away from
the shoreline this water can very rapidly flow causivig as  much
damage as the static water rise. The three maJor‘bays in the
region, Persacola Bay, Choctawhatchee Bay and West, East arnd G&t.
Andrew BRay complex are forecast to experience extersive flooding.

SLOSH figures are estimated to be accurate within a +/-20%
range by the individuals who conmstructed the model.

Gale force winds may bepgin affecting the coastal areas as
much as twelve hours prior to the hurricane eye making landfall.
Hurricane force wirnds (peak qusts) can begin, for the category 4
and 9 hurricanes, six hours prior to landfall. The faollowing

example has the eye for a north moving hurricane  approaching
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Okaloosa County at 15 mph  (11:30 a.m. is the front edoge of

hurricane eye making landfall on Santa Rosa Island).

Miles Out Hurricane Peak

Iime Hurricarne Eve - Category Busts_mph
6:00 A M. 90 1 38
3 &8
4 78
5:00 A.M. 45 1 65
3 113
4 13&
11:30 A.M. ) i 91
(front edge of 3 160
eye touching land) 4 184
3:00 P.M, 45 i 49
(miles inland) 3 81
4 86

In this example the category 4 peak wind guéts of hurricarne
force are affecting Santa Rosa Island six houws prior (€:00 A.M.)
to the center of the eye making landfall and are just below
hurricane force for the category 3 hurricane. The maximum winds
for wmost hﬁrricanes oceur in the right forward guadrant, nsually
159 to 25 miles from the center of the ‘eye (see diagram on page
30Y. Those hurricanes moaving forward vat S mph the méximum wirnds
are at a radius of 15 miles and 15 mph forward at é 25 mile radius
from the certer of the eye. The eye dimensions vary considerably
but reormally a 8-10 mile width is evident in most hurricanes (see
diagram on page 31). With a ﬁurricane moving at 15 mph 1t may
take 3I0-45 minutes for the center of a 10 mile eye to coross  any
poinf. At a forward speed of 3 mph it could externd eye passage to

more tharn twoe hours.
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The peak gusts for wind are computed by using the SLOSH ten—
minute sustained winds and multiplying by a 1.3 factor to pget one-
minute sustained winds. In order to arrive at a peak gust wind
speed, the one-minute sustained wind is multiplied by a 1.43
factor for open water, 1.22 for developed cocastal areas and 1.11
for woodlands. These factors that are' used provide for the
effects of friction between the interface of the wind and the
surface it .is passing over. Terrain covered with pine and
hardwoocds on unever terrain would cause the maximum resistance and
the greatest wind reduction in our area. A typical conversion of
a 100 mph tern-minute sustained wind to peak gust factors would
indicate:

o tern minute sustaired wind 100 mph
o one minute sustained wind 130 mph
o peak gusts
- over forested land 143.7 mph
-  aver coastal areas 158. 6 mph

- over open water 185.9 mph

As the hurricarne moves aover land the winds gradually diminish
in intensity and the low atmospheric pressure  increases  or
"fills. ™ Some researchers suggest a 2 to 4 millibar/hour
"filling" Awhen the hurricane is over land. This "filling" rate

appears to cccur for a periocd of time and then the rate of

atmospheric change levels off. The hurricarne reverts to a
tropical storm once the wirnds decrease below 74 mph. Should the
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center of the burricane move over a warm water source the

intensity can increase.
A gererally accepted

hurricare after landfall

peak pgust

Hurricane Reduction
Miles Inland #_of Peak GBust
Q 100
5 -98
10 .96
15 - 34
20 « 2
23 .30
30 : . 88
35 .87
40 . 8&
45 - 835
50 -84
Using Malkin’s Factor and the
gusts would diminish from

100, 8 mph at the Alabama

northerly heading. At a

reduction is 10%4 and at S0

blead-off

example provided,

factor for a

is referred to as Malkinm’s Factor:

—— et e o g e e e S T b e e M o S o S

120

117. &

the peak

120 wph at the coast to between 102 and

border from
point 25 miles

miles, 16%.
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The time span for hurricane force wirnds to affect a coastal
city with the hurricare striking that point is approximately 8-9
hours for a category 3 storm. [A category 3 hurricane is the 100-
year storm event on which the Federal Flaod Insurance
Administration (FEMA) has based their flooding computations, and
the Flood Insurance Rate Map (FIRM)1].

For the smallest hurricane, category 1, there may be only the
coastal fringe Fldoded or several loss zanes affected which cover
the coastal elevations betweern sea level arnd S feet. Increasing
the hurricane intensity to category 2 and 3, the higher storm
surge heights become and the greater the flooding and thus the
more loss zornes that are effected. Gernerally at the categary 3
level most coastal municipalities and developmert show extensive
flocding at higher elevations (10 to 15%).

From the numerous SLOSH hurricarne computer sheets, 30
hbypothetical hurricane were selected, 5 hurricanes entering each
of the five coastal counties and an additional 5 hurricares to
show regional affects. Washingtorn and Holmes Counties being
inland were studied using hurricanes moving thvough the coastal
counties and progressing inland. Table 2 lists the hurricanes
selected, the directiorn moving, location left or right of 8Santa
Rosa Island, and the category of the hurricane, The left hand

column of the table lists the damage scenarios.
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COUNTY _DAMABE_SCENARIOS

Goenario A throunh E development allows the scaling of water
surge depths from 4 feet to 18 Teet + (4 to 187+) to show how far
imiand the flooding will spread. Ivn other words, a 4 foot  surge
nreight may Qo to the dure line and an 18 feet surpe may extend
inland several miles. The five scenaric desigrnations outlined
below delineate areas on a map projected to be impacted by

hurricane damage from storm surge:

Scemnario A 4% to F°
Scernario H &' tao &7
Scenario O 3Tt 12
Secernario D » 13" to 187
Scenario E 18° +

A simplified explanation of the use of these five scenarios
would show the categowy i hwricanes producing 4 feet to 5 feet
storm  surge over sea level to 5 feet coastal elevations. The
county directly affected by the hurricarne has loss zones., rnumbered
v the maps with the sea level to 5 feet elevations showing zones
inundated by the storm surge. The counties outside the area
affected by storm swge of 4 feet but encountering water & to 2
feet would riot be in Scenariao A. Fﬁr a more severe hurricarne with
surge of 182 feet (Beemario L), inm a particular county, the
bordering counties with surge of 7 feet wouwld place them in
Scenario B and further away in Scernaric A. In many cases 1in our
area, a portion of a couwnty would be Scernarioco D (137 to 187

height), while 15 to 20 miles away would be experiencing Scernario
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C or lower canditians {(see diagram on page 40 and Table 3 in the
preceeding chapter).

The greater the hurricarne surge height of water at the
coastline, the further inlanmd the flooding spreads. As the water
moves inland more loss zones are affected and structures flooded.

The loss zores are areas with similar elevations arnd exposure
to  huwrricarne conditions. Ir order to delirveate loss zornes orn a
map, locations at 8 feet elevation, for example, have been
averaged out to 10 feet for the overall zorne. However, in most
zornes where S0 percent of the terrain is at 5 feet elevation, and
50 percent at 10 feet, the average for the zorne would be S5 feet in
aorder to safely progect a "worst case” situation. This was
necessary because the elevatiors in the zones conld not  be
subdivided to show all the elevationm variations that actually
exist. Where higher elevations (50 feet +) are fourd, large
tracts of lamd are included in the loss zome regardless of the
variation in elevation, as long as it does not inelude lower
elevations, 3 to 20 feet for example, which include rivers
entering bayous.

The northern portions of the counties have large loss zones,
and gernerally this is where the higher elevations are. Large
unpopulated areas such as Egliﬁ Air Force Base and Blackwater
State Forest are presented as separate loss_ zones. The dernsely
populated coastal regions are divided into smaller loss zones (see

map 10).
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CHARPTER III

BROPERTY VULNERARLE TO HURRICANES

o el omee et 02, e e st e st s <LLY e s daae St S e} SR M S S A oML St e ety oo i et S s S

Hnowirng the hurricane surge height and the peak wind speeds
for the selected hurricarnes, the effects can be forecést for the
designated loss zones. The overall land development pattern is
divided into four main categories: land use inventory, structural

inventary:; agricultural inventory; amd hazardous materials/waste

irnventory.

Charts showing the broad classifications of land use exposure
ta hurricane effects are provided, by county, with damage
scenarios  included. The damage scenarios begirming with the
smallest hurricane (A) and graduating to a large hurricane (E),

show how marny and what type structure will be affected.

- MIPC S S 3 W S R S D5 A =R S P AU WU S PT—.— W 5 = U I

The depth of water and peak wind gusts in each hurricane loss

zone have beern quantified. These two figures are converted into

percentage =f loss and totaled per type of structure. There are
ten structure types: single and multi-family residential,
mobile home, commercial, industrial, public wutilities and

transportation, and goverrment/institution/ military. The county

tax role information is recorded by section from the
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section/townshipn/range system of land measurenent. Each of these
sections falls within an identified loss zone (see diagram on oage
43) . The county tax rale tapes have idertified how many of each
type of the ten structure types are located in each sectiorn. The
peréentage of loss to water and wind is applied to each of these
tern structure types which vary aé to  their vulrnerability to
damage. A home with a wooden floor, rugs, furmiture, plasterboard
walls will suffer greater damage tharnm will a factory with a cement
%loow and cinderblock walls and metal equipmernt. The totals for
each loss zone in a county provide a&an overall county loss and
subtotals for each type of structure. This is an important figuwre
for  emergency management officials because it idenmtifies single
family homes that may be a total loss rnecessitating tempmrafy
shelter for the occupants. It alsa fFfocuses iy potential
uriemployment and movetary losses  for businesses that are closed
dowr. Tables 4, &, &, 7, 8, 3, and 10 ashow the structuwél
irmventories of hurricane loss zones Fﬁr gach of the seven counties

of the regior.

Agricultuwral Sﬁructures are a significanmt factor in the
economic  make—up of the agricultural sector in the region.
Although few, if any; agricultuwral structures could poésibly be
damaged by hurricarne surge, wind damage could be extensive. Not
only  are the structures affected but the ability to produce orops

ard maintain animals can be directly impactea. A detailed
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f

page S

of potential hurricane damage to agriculture begins on
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Agriculture is a major comtributor to the economic structure
of the seven county area. A hurricane moving through the area can
cause large losses of field crops, vegetables, livestock, dairy,
poultry and timber. Torrential rain and high winds can destroy
the field crops and vegetables, disrupt dairy and livestock
operations and may be disasterocus to the poultry industry. The
timber industry can experiernce massive tree blow-dowrn areas. The
importance of estimating the value of each of these agricultural
efforts is important to emergency managers and disaster assistance
teams. Federal and State firmancial assistarce ta the agricultural
sactor must be expeditiously handled after hurricarne devastation.
The magrnitude of potential dollar losses may be much greater than
we carn perceive at this time. The loss_of agricultural income

ripples down to numerous businesses supporting the farming sector.

A difFicult problem in arriving at a dollar value for each
type of agriculture endeavor is the fluctuating market price and
the shifting from one type of orop to ancother as potential prices
change in the marketplace. In addition, averape yields per acre,
date of sale and prices paid by processors varies. However, the
figures presernted may fluctuate from month to month, year to year,
but are & gerneral price from which agricultural values can be

estimated.
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Should  a hurricane destroy a large percerntage of a field
Crop, the price in the marketplace may rise reflecting the supply
avid demand impact. If the product has beern degraded but is
marketable the price paid to the farmer could decrease.

The hurricare season and the harvest season for most crops in
our  region cccur at  the same time (Table 11). The table shows
that most of the field crops are harvested during ~August,
September and Octocber which are the three prime months for
hurricanes to strike the region. Only tobaceo is harvested prior
to  this prime vulrmerability period amd it is grown only in Holmes
County. Crop destruction late in the growing season usually
precludes anocther seeding and harvest. Loss of major income
proaducing orops is a seriocus financial setback for the farmer who
may naot have the recessary funds to plant winter and spring crops.
In addition to crop damage, equipment and building damage further
increases the severity of the problem. Table 18 indicates how
much of the county acres are dedicated to farming and the
percentage in crops or forestry. The value of farms in our region
is coutlined in Table 13.

In the seven county regionm there are 2,340 farms actively
engaged in an agricultural pursuit. The averapge value of the>
land, buildings and farming structures is $207,430. The average
size of the farms is 194 acres which runs from an average high of
246 acres in Waltorm County to & lnwlaf 158 acres in Escambia

County.
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1&.

nid

% of
Total

Larnd in Farms
by Use ()

et o S it S e St M v S it Vv P4 St it s e e St St

Table
Farwmla
Approx.
county land Farm
County in_acres Acres
Egcambia 423, 600 73.991
Santa Rosa 660, 352 9z, 386
Okaloosa €04, 350 7O, 612
Walton 673, 600 115, 433
Bay 478, 336 18,&7¢6
Holmes 308, 352 106, 128
Washirgton 374,992 79, 647
56

18.8

14.0

11.6

(1= 8 10
73 17 10
a5 8 17
&2 20 18
47 35 18
56 &6 i8
50 31 19




Table 13.
Earm Value
Average Value
Number of Sales of of Land, Average Size
Farms $2500+ EBldns/Farnm in_fAcres

o e s 1 ot i e sooes ra it e oo L s et e et PSSP B =BG FED.-.3 N LI — v e s st L s e o e e

Escambia o523 348 205 158
Santa Rosa 480 353 ZE3 19&
Okalocosa 371 265 206 190
Walton 470 344 c04 246
Ray 33 51 245 E01
Holmes 579 465 165 183
Washington 44 283 164 188

i st e S g e e 34498, @ 34008 i o SaSSY i st St PR e PR RAAD 4t $00 S v St B S S S S S T — — [Eyp——

Source: Florida Statistical Obstract, 1984.

57



Farms, as they are categorized by the federal goverrment
system, are listed by county and reflect the 1988 Agriculture
Census figures are listed in Table 14.

Table 15, Market Value of Agricultural Products Scold (1582),
clearly shows that the majority of the market value is in poultry
and poultry products; dairy products; and cattle and calves.
These +three broad livestock categories are 1.3 percent of the
total agricultural value: craops, 8.7%4, make up the remainder.
However, these three livestock categories depend on field crops to
feed the beef cattle, poultry and milk cows. Arn  interruption in
the locally grown supply of feed due to storm damage would reguire
tramsporting the products from other areas. The additicnal cost
of producing the product canncot be added to the price paid to the
farmer.

A hurricane that kills a large percentage of the poultry
and cattle or destroys fhe major feed orops 1s catastrophicy
however, as is more often the case the livestocok survive and
the dollar losses are on a daily basis reflecting the inability
to  market the product. The following charts are provided to
present arn estimated daily deollar loss, while bearing in mind
market price fluctuations. In vadditioh, the charts indicate in
what counties what agricultural products are a major income
producer. They also indicate in what types of agricultural
endeavors there may be urnemployment after hurricane passage.
State and Federal assistance canm be focused on the major
agricultural products to accelerate the recovery and reduce the

ecoriomic loss by providing low interest rates for morey.
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The destructior of field crops and vepetables by hurricare
wind ard flooding usually results in a total loss. The harvest
period for most orops grown in owe vegion falls in the middle of
the pericd when hurricanes are mnost prevalent—-—Rugust, September
and October.

Tﬁe majoy field eorops lost during a hurricane  and  soybeans,
Corr, sorghum and small grains. The acreage plénted in  each
cournty varies Trom year to year: however, the figures provided in
Tables 16, 17 ard iB irndicate a pereral vaiue for three of the
major  field coreops, corm and soybeans and  peanuts for the 1983

growing Seasar.

Table 16. _
Soybean Crop Value By County
1383
Apprax,

. Planted Harvested Yield Valueq|
——_Bourty __(acres) ____f(acres) __ (per acre) Bushels __ (%) __
Escambia 21,300 =21, 000 31 &20, 000 S, 134, 500
Banta Rosa 34, [5OO0 33, 500 26 871,000 7,098,650
Okaloosa 16, 000 15, 500 =0 210, QG0 Ze 526, SO0
Waltom &9, 500 =8, 500 =& E27, 000 S, 110, 0350
EBay - - - - ‘ -
Hzlmes 18, 300 18, 000 20 30, 000 2, 334, 000
Washington 16, 000 15, 500 24 37, 000 3,031, 800
1Computed at $8. 15/bushel
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Table 17.

Corn Crop Value By County
1383
Approximate
Plarnted Harvested Yield/Acre Valuey
e Lounty  facres)  facres) ___ _fbushels) (%) __
Escambia 8, 000 3,000 a3 246, 200
Santa Rosa &, OO0 4, 700 70 1y 250, 200
Okaloosa 3, 000 £, 400 S0 456, OO0
Walton 2, BO0 £y 000 &0 446, QDO
Bay —- - - -
Holmes 7, QOO0 3. 400 o3 710,600
Washinpton 3, Q00 e 400 &S S99z, 800
TOTALS =93, 500 17,300 &3.8 (AV) 4,411, 800

1Computed at $3.80 per bushel

Table 1&.

1383

Acres Yields Production Values
Loty Harvested _ per acre _ ___1bg. (000) ____(dollars)
Escambia 35 E,DED 7e 17,552
Santa Rosa S, 030 3. 265 iB, 676 4,556, BB
Okaloosa 535 3, 360 2, 034 496, 296
Walton 1,885 2,503 3,370 : 9&£8, £80

Bay — -~ ) - -
Holmes 3.715 2,715 i0, 086 =, 460, 984
Washington 873 3y OS0 2, 669 651, 708
TOTALS 12, 295 =842, 5 374 507 9,191,708

lCamputed at $0.324/1b.
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Milk production is centered in three counties, Escambia,
Holmes, and Washington Counties. There are small herds in Walton
ard Bay Counties——Santa Rosa and Okaloocsa have no milk  producing
cattle.

There are two federally designated marketing areas, #93 and
#6, where milk is sold to comsumers in the seven county area (not
néeessarily where the milk is produced). The price received per
hurndred weight varies between the two major market order areas.
Escambia, Santa Rosa, Okaloosa and Walton Counties are iw area #9293
which comes under the Alabama Federal Order. Prices per hundred
weight -are i the $14.00 rarnge. Farmers receive approximately

&1

(]

. 00 to $12.50 of this sunt after paying Ffor pick—up,
transportation, and tax on the produact. Holmes, Washingtaon and
Bay Counties are in marketing area #&, Upper Florida, where milk
prices are gererally in the $15.50 price range per hundred
weight.

Tarnk trucks pick-up the refrigerated milk at the farms for
transport to one of the major comparnies processing and marketing
the product. The large trucks collecting the milk are rot
refrigerated requiring off-loading at the plant rno more tham twao
ta three days after pick-up at the farms. Escambia County, where
a major portion of the herd exists, sells milk to companies in
Mabile, Pensacola and Jacksornville. Hoalmes arnd Washington
Cournties sell milk to p#ocessmrs i Escambia, Tampa, and

Jacksornville.
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Hurricane debris blockage and flooding of roads, and the
shutdown of major processing establishments due to  damage, could
curtail timely processing and cause spoilage of the mwilk.
Disruption of electrical power to farms would have a mincor impact
since most farms have portable gererators to power automatic
milking equipment and refrigeration units pricer to pick—up in the
tank trucks. A majgor milk producing pcunty, such as  Escambia or
Holimes, might potentially lose $113,000 to $122,000 per day if the
milk was lost due to power cutage, lack of transportation or other
processing delays.

Table 19 autlines the milk production in the severn county
area, arnd the potential impact fimancially, an extended disruption

between farm and retailer might have for this industry.
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Table 19.

— e S s e s e e o e e e e S e

Average lbs. Average Price
County . Milk Cows __per cow/day . _per 100 weipht Irvcome/day
Escambia 2400 26.5 %14, 00 1322, 640
Santa Rosa 0 —— —— —
Okaloosa - ) —— - —
Waltonl
Holmes 2000 36. 5 $15. G0 113,150
Washington 1250 36.5 $15. 50 70,718
Eay &0 36.5 ' $15. 50 3, 394
Averapge/Total 5710 36.5 $14 to $15.80 $946, 902
iNo figures available.
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Chicken farms producing broiler chickerns are loacated
primarily in Okaloosa, Waltorn and Holmes Counties. Duying
hurricanes there are some major problems faced by farmers. The

structure housing the chickerns must rewain intact, oroviding
orotection o the wind. The octher oroblem is  logs  of
electricity which canm be provided by penerators. Larpge broiler
farms reguire processing eguipment to comtirnue o a daily basis.
Once  this daily seaquencing is delayed for an extended period, the
chickens become too  large to be used. Refrigeratiorn and air
canditihhiﬂg are essential to maintain sanitary conditiorns and the
guality of the processed broilers. The incubatiorn of eggs in the
hatchery is dependent on a comstant oxygen supply o the emibhryvos
do rnot suffocate. From tﬁe hatocheries to the processed broilers
an uninterrupted flow in the production schedule is essential  or
the Ilosses can be disastrous. Table 20 indicates the broiler

production in our region.

66



Table £0.
Broilers

Broiler No. of L.bs. Yearly $ Value
wCounty _ _Farms_ __ Eroilers  oproduced _ _valwe per_day
Escambia 0 - —— —— -
Santa Rosa 3 =18) 315 101 -
Okaloosa a 1,261,385 4,&15,337 1,412, 307 3,870
Walton 34 T. 146,783 18,013,761 S5, 764,403 15,78:&
Bay i * * * *
Holmes 55 10,033,627 35,334,694 11,307,108 30,978
Washington i * * * *

Average broiler weight 3

Average 1984 broiler price $0.38 1b.

¥Informatior withheld to avoid disclosure about individual farwms.
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Egg production is affected by hurricarne comditions.  Assuming
the chickens carn be protected from wind  and flaading>the ma . jor
problem i loss of electricity for extended length of time and the
loss  of egg  productiorn. Layer farms are located primarily in
Holmes and Washington Cournties although there is production in the

other cournties.

Table £1.
Layers
. Average # Average
Layer Averane # Av. price  egps/bird value
~Emamty Farms_____ of layers ___d=z. eogs __ per day  per_day
Escambia EE i, 623 $0.641 &7 $38. 00
Santa Rosa —— —— $0. 64 ¥4 —
Ukalo?sa “ -~ —— 0. 64 &7 —
Walton - - $0. &4 &7 -
Bay 15 S50 $0. 64 &7 $£20, 00
Holmes 58 1i7, 200 _ B0, E4LH &7 $4188. 00
Washington 33 &, 168 50.64 &7 $=20. 00
11984 price
é1984 averaoge egos per laver
Should oA hurricane devastate a larpe broiler and  egq

producing  county, such as Holmes, a potential daily loss of
%35, 000 carn be anticipated (broilers, 30, 278/dayy engs,

$4,188/day). This figure does rnot include camage to structures,

feed losses, or chicker mortality.
68



The effects of huwrricane winds to trees commercially orown
for sawtimber or pulp ivn owr region can have & serious impact on
the industry. The- trees take marny years to reach a
marketable size for cutting. Trees blown—-down often cannot  be
used for sawtimber due to  the degradation of the wood, and
therefore must be used for pulp. Saplimps arnd immature trees
bilown—dowrn are a total loss to the commercial forester sirnce they
carn rnot be processed for pulp rnor $imber.

The irndusiry must orocess the trees after blow-down before
decay begins, flooding the market ard drivirng prices down. Nt
orily do the growers suffer extensive losses in volume, but also in
dollars earned per cord or boardfeetb. The added cost  of hauling
the wood cut  from a massive tree blow-dowrn over damaged and
flooded roads greatly increases the harvesting costs. In effect,
we have lower prices paid for the wood and  increased harvesting
costs.

The severn county region has extensive forestland in
prapoartion to the total acreage in the counties. As a county-
by—county low and high average the forested land is €1-8& percent
of the total acreapge. Almost all of the forested land is
categorized as commercial forest. (See Table Z2). The commercial
forest is divided into eipht owrnership classes showing acreage in
each class. (See Table 23). The acreage Tfiguwres presented in
Table 23 are showrn as percentapes in Table 24 which identifies at
& glanée where and what type of cwner has the cowmmercial Fforested

larnd in each county.
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The forest industry owns approximately twenty-nine percent
(294) of all the forested land iwn the seven county vegion, in
additiaor, it purchases timber on private property, both corporate
arnd individual, as well as in some federal areas, such as Eplin

Air Force Base reservatior, and Blackwater River State Forest.
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The Conmercial Forest Land by Stand-size Class, Table
&5, is included ta indicate the breakout of the variocus timber
S51zES. Ore of the significaht Ffactors whicn the table shows is
the relationship between saplings/non-stocked (nov—producing)
areas arnd the sawtinber/poletimber (producing) area figures. Foor
example, in Bay County the saplirg/non-stocked areas are 280, 000
acres in relation to sawtimber/poletimber 141, 103 acres which
means sixty—six percent (&66%) of the timber acres are not  being
used ot the trees are immat ure. The mature—immature

clasgification can be related directly to value in dollars.
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This study deals with potential dollar losses. The chart
shows the timber industry in each counmty with approximate dellar
values for various categories of timber, such as pine, softwoods,
hard woods, etc. These catepories are divided into sawtimber and
growing  stock. Dollar values rcarn be computed by using  averapge
market prices for thmusanﬁs of board feet and the price of & cord
of wmod5 Table 'EG shows  the approximate vaiue of the various
types of timber in each courty. The values used are normal market
prices and do rnot reflect the downward orice trernds that

normally occur after a hurricane.
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