
4.0 HAZARD IDENTIFICATION, VULNERABILITY, AND RISK

The purpose of this chapter is to describe the hazards facing Indian River County 
in terms of potential impact, vulnerability, and loss.  The hazards faced in Indian River 
County fit into three general classifications: natural, technological, and societal hazards.  
Natural hazards include floods, hurricanes/tropical storms, tornadoes, thunderstorms, 
lightning, wildland fires, muck fires, extreme temperatures, soil/beach erosion, severe 
droughts, seismic hazards (including earthquakes, sinkholes, and dam and levee failures), 
agricultural pests and diseases, and epidemics.  Technological hazards include radiological 
accidents, power failures, hazardous materials accidents, transportation system accidents, 
wellfield contaminations, communication failures, and unexploded military ordnance.  
Societal hazards include terrorism and sabotage, civil disturbance, and immigration crises.

The hazard identification subsections for each hazard describe the hazard and 
provide historical events and impacts if available.  When available, maps are provided to 
illustrate the location and extent of the hazards.  Disasters are classified by the magnitude of 
their effect.  The recognized classification system is as follows (Indian River County 
Department of Emergency Services, 2012):

Minor Disaster: Any disaster that is likely to be within the response 
capabilities of local government and results in only minimal need for State or 
Federal assistance.
Major Disaster: Any disaster that will likely exceed local capabilities and 
require a broad range of State and Federal assistance.  The FEMA will be 
notified, and potential Federal assistance will be predominantly 
recovery-oriented.
Catastrophic Disaster: Any disaster that will require massive State and 
Federal assistance, including immediate military involvement.  Federal 
assistance will involve response as well as recovery needs.

The vulnerability assessment for each hazard describes the community assets 
and potential impact for each hazard.  A community’s vulnerability depends on the extent of 
the hazard exposure and the value of potentially vulnerable assets.  Higher risk areas with 
higher potential damage warrant mitigation practices that are more extensive.  Communities 
in this situation may rely on land use and site design rather than on relatively simple 
measures such as building codes and hardening existing structures.  Other factors that 
influence vulnerability and are important for communities to consider when selecting 
mitigation practices are for pre-disaster mitigation, the amount of undeveloped and 
underdeveloped land, and in the case of post-disaster mitigation, the amount of developed 
land within the community.  There are three types of vulnerability – individual, social, and 
biophysical.  Individual vulnerability describes the susceptibility of a person or a structure to 
potential harm from hazards.  Social vulnerability describes demographic characteristics of 
social groups that make them more or less susceptible to the adverse impacts of hazards.  
Biophysical vulnerability examines the distribution of hazardous conditions arising from a 
variety of initiating events such as natural hazards, chemical contaminants, or industrial 
accidents (Cutter, 2001). 

Factors influencing vulnerability include, but are not necessarily limited to a 
community’s location, type of construction, demographics, and cultural characteristics.  
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Table 4.1 lists the general hazards to which Indian River County is vulnerable and indicates 
their projected impact potential across the entire spectrum of community exposure and 
services.  The hazards identified in Table 4.1 and discussed here are organized based on 
the maximum projected impact potential (i.e., hazards capable of producing the maximum 
community-wide impact, such as hurricanes and floods, are discussed first).  This does not 
mean other identified hazards are less important or less worthy of mitigation, only that their 
potential to affect the total community is lower. 

In order to effectively plan hazard mitigation projects and allocate scarce financial 
resources, a community’s vulnerability to a specific hazard must be coupled with other 
critical factors to perform a risk assessment.

Risk, or the probability of loss depends on three elements:

1) Frequency – How frequently does a known hazard produce an impact within 
the community?

2) Vulnerability – How vulnerable is a community to the impacts produced by a 
known hazard? 

3) Exposure – What is the community’s exposure in terms of life and property to 
the impacts produced by a specific hazard?

Once these three factors are established, the risk level faced by a community 
with regard to any specific hazard can be calculated using the "Risk Triangle" approach 
(Crichton, 1999; see Figure 4.1).

In this approach, these three factors become the sides of a triangle, and the risk 
or probability of loss is represented by the triangle’s area (Figure 4.1a).  The larger the 
triangle, the higher the community’s risk with respect to a given hazard.  If a community 
reduces any of these three factors, they reduce their risk of potential for loss.  For example, 
if a community reduces its exposure to hurricanes, as has actually happened historically, by 
moving from a barrier island to the mainland, they will reduce their exposure and therefore 
their risk of loss (Figure 4.1b).  Likewise, if a community reduces its vulnerability to 
hurricanes by strengthening its buildings, it also will reduce its risk of loss (Figure 4.1c).

In terms of natural hazards, there is very little if anything that can be done to 
change the frequency with which they produce impacts in a community.  Mitigation planning 
relative to those hazards must therefore focus on reducing the community’s vulnerability or 
exposure.  In terms of technological and societal hazards, the most cost-effective type of 
mitigation is to limit or reduce the frequency with which such hazards actually occur.

At the time of publication, detailed risk assessments were only available for 
floods and hurricanes.  Data sources used to prepare the hazard vulnerability and risk 
assessments are documented in Appendix D.
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Table 4.1.  Identification and projected impact potential for Indian River County hazards.

Hazard Category

Projected Impact Potential

E
xcessive w

ind

E
xcessive w

ater

D
am

aging hail

S
oil/beach erosion

E
lectric pow

er outage

S
urface and air transportation disruption

N
avigable w

aterw
ay im

pairm
ent

P
otable w

ater system
 loss or disruption

S
ew

er system
 outage

Telecom
m

unications system
 outage

H
um

an health and safety

P
sychological hardship

E
conom

ic disruption

D
isruption of com

m
unity services

A
gricultural/fisheries

dam
ages

D
am

age to critical environm
ental resources

D
am

age to identified historical resources

Fire

Toxic releases

S
torm

w
ater drainage im

pairm
ent

Natural Hazards
Floods X X X X X X X X X X X X X X X X X
Hurricane/tropical storm X X X X X X X X X X X X X X X X X X X
Tornado X X X X X X X
Severe thunderstorm/lightning X X X X X X X X X X X
Drought X X X X
Temperature extremes X X X X X X
Agricultural pests and disease X X X X X
Wildland/Urban Interface Zone X X X X X X X X X X X
Muck fires X X X X X X X
Soil/beach erosion X X X X X
Epidemic X X X X
Seismic hazards (sink holes/soils failure) X X
Tsunami X X X X X4-3 



Table 4.1.  (Continued).

Hazard Category
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Technological Hazards
Hazardous materials accident X X X X X X X
Radiological accidents including nuclear 
power plant accidents X X X X X X X X X

Communications failure X X X X
Transportation system accidents X X X X X X
Wellfield contamination X X X X X X
Power failure (outages) X X X X X X X X X
Unexploded military ordnance X X X X

Societal Hazards
Civil disturbance X X X X X X
Terrorism and sabotage X X X X X X X X X X X
Immigration crisis X X X X
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4.1 NATURAL HAZARDS

Indian River County is susceptible to a number of natural hazards with the 
potential to cause extensive damage within the community.  The cost of responding to and 
recovering from these disasters has proven to be significant.  Planning for these events 
before they occur can significantly reduce costs in the future.  This subsection will now 
identify those hazards in Indian River County identified as being naturally occurring. 

4.1.1 Flooding

4.1.1.1 Hazard Identification

In Indian River County, several variations of flood hazards occur due to the 
different effects of severe thunderstorms, hurricanes, seasonal rains, and other 
weather-related conditions.  For the majority of the County, the primary causes of flooding 
are hurricanes or tropical storms.  However, the County's low-lying topography, combined 
with its subtropical climate, make it vulnerable to riverine as well as storm-associated 
flooding.

Flooding in Indian River County results from one or a combination of both of the 
following meteorological events:

1) Tidal surge associated with northeasters, hurricanes, and tropical storms; and
2) Overflow from streams and swamps associated with rain runoff.

When intense rainfall events occur, streams and drainage ditches tend to reach 
peak flood flow concurrently with tidal water conditions associated with coastal storm surge.  
This greatly increases the probability of flooding in the low-lying areas of the coastal zone.  
Areas along the Indian River are particularly susceptible to flooding under these conditions.  
The most flood prone areas in the eastern portion of the County feature poorly drained soils, 
a high water table, and relatively flat terrain, all of which contribute to their flooding problems.  
Flat terrain and heavily wooded areas aggravate flood problems by preventing rapid drainage 
in some areas.  

Riverine flooding occurs when the flow of rainwater runoff exceeds the carrying 
capacities of the natural drainage systems.  During extended periods of heavy rainfall, certain 
low-lying neighborhoods within the County are subject to considerable flood damage and 
isolation caused by the inability of natural and mechanical drainage systems to effectively 
remove the water.  Heavy rainfalls can cause considerable damage to County infrastructure 
including roadbeds, bridges, drainage systems, and the water supply.

The buildup of uncontrolled sediment contributes to the problem of inadequate 
drainage in natural and mechanical drainage systems.  When a storm produces an 
overwhelming amount of stormwater runoff, the accumulation of loose sediment causes 
flooding by clogging the drainage systems.  This buildup of sediment in Indian River County 
waterways has led to the degradation of the national estuary.  The County is currently 
working to address this issue by replacing bottom opening radial gates with tilting gates at 
four water control structures. 

Long-term climate monitoring stations indicate that rainfall in Indian River County 
averages about 51.5 inches annually, with about half of this volume occurring during the 

4-6



4 months from June through September.  Only about 20% of the total annual volume of 
precipitation occurs during the four driest months, December through March.  The maximum 
annual rainfall that has been recorded for the Vero Beach climatological station is 
81.74 inches, (Indian River County Public Works, 2002).

In comparison to riverine flooding, coastal flooding is usually the result of a severe 
weather system such as a tropical storm or hurricane.  The damaging effects of coastal 
floods are caused by a combination of storm surge, wind, rain, erosion, and battering by 
debris.  All coastal property and inhabitants are subject to severe damage and loss of life 
resulting from floods caused by hurricane-associated storm surge.  Some coastal property, 
road arteries, and bridge approaches are subject to severe flooding caused by rare 
astronomical tides as well.

Historical Flooding Events.  Data on previous occurrences of flooding events in 
municipalities are limited; therefore, the following events are based on the best available 
data.

Hurricane of September 1928.  This hurricane made Florida landfall near the City 
of Palm Beach as a strong Category 4 hurricane with one of the lowest barometric pressures 
ever recorded in this area (928.9 millibars [27.43 inches]).  It reached Lake Okeechobee with 
very little decrease in intensity.  In all, 1,836 people were killed and another 1,870 injured 
during this storm’s passage.  Nearly all the loss of life was in the Okeechobee area and was 
caused by overflowing of the lake along its southwestern shore.

Hurricane of September 1933.  This major Category 3 hurricane passed over 
Jupiter Island with a barometric pressure of 947.5 millibars (27.98 inches).  Maximum winds 
recorded were 127 mph.  There was considerable property damage all along the Florida east 
coast, mostly in the area between Jupiter and Ft. Pierce.  Severe waterfront damage was 
reported in Stuart, located in Martin County.

Flood of 1947.  This flood is generally considered to be the most severe flood 
recorded in southern Florida.  Heavy rainfall, including the rains from two hurricanes, 
occurred over a period of 5 months.  Many parts of Martin County, to the south, were flooded 
for months, and there was extensive damage to dairy pastures and agriculture in general.  
Such a flooding event in Indian River County would be much more significant today because 
of the increase in land development along the eastern side of the County.

Hurricane of August 1949.  This Category 3/Category 4 hurricane made landfall in 
Florida between Delray and Palm Beach with winds of 130 mph and a barometric pressure of 
954.0 millibars (28.17 inches).  As it moved inland, its center passed over the northern part of 
Lake Okeechobee.  The levees in that area held, and no major flooding occurred.  Damages 
in Florida were estimated at $45 million.  Tides of 11.3 feet at Ft. Pierce, 8.5 ft at Stuart, and 
6.9 ft at Lake Worth were reported.  Statewide, over 500 people lost their homes as a result 
of this storm.

Flood of 1953.  As occurred in 1947, this flood was preceded by 5 months of 
heavier than normal rainfall, which included a tropical storm in October.  June through 
October rainfall was approximately 48 inches.  Damage was heaviest in the beef cattle 
industry, with extensive losses of improved pastureland, which required supplemental feeding 
of cattle.  Vegetable growers and dairy farmers also suffered significant losses as a result of 
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this flood.  There were significant damages to buildings and roads in the eastern part of the 
County as well.

Tropical Storm (Florence) of September 1960.  Tropical Storm Florence deposited 
a total of 10 to 11 inches of rain countywide over a 5-day period from 20 to 25 September 
1960.  Fortunately, the previous month’s rainfall had been rather low, and overall flooding 
was not extensive.  The most significantly damaged area was in the Allapattah Marsh area
north of the St. Lucie Canal.  Several dike systems failed and allowed water to overrun 
several ranches.

Hurricane Andrew of August 1992. Hurricane Andrew was a small and ferocious 
Cape Verde hurricane that wrought unprecedented economic devastation along a path 
through the northwestern Bahamas, the southern Florida peninsula, and south-central 
Louisiana.  Damage in the U.S. was estimated to be near 25 billion, making Hurricane 
Andrew the most expensive natural disaster in U.S. history.  The tropical cyclone struck 
southern Dade County, Florida, especially hard, with violent winds and storm surges 
characteristic of a Category 4 hurricane on the Saffir/Simpson Hurricane Scale, and with a 
central pressure (922 millibars) that is the third lowest this century for a hurricane at landfall 
in the U.S.  In Dade County alone, the forces of Hurricane Andrew resulted in 15 deaths and 
up to one-quarter million people left temporarily homeless.  An additional 25 lives were lost in 
Dade County from the indirect effects of Andrew.  The direct loss of life seems remarkably 
low considering the destruction caused by this hurricane (Rappaport, 1993).

Flash Flood of March 1993.  The City of Vero Beach experienced a flash flood 
following heavy rains causing minor damage in 50 homes and washed out roads around 
Highway 60.  The flood caused an estimated $500,000 in damages. 

Tropical Storm (Gordon) of October 1994.  Indian River County experienced a 
period of extensive growth during the 1970’s and 1980’s.  Most of this growth took place in 
the form of residential and commercial land development in the eastern portion of the County 
along the major transportation corridor.  The rain event associated with Tropical Storm 
Gordon in October 1994 was the most significant rain event to occur after this period of 
development. 

The Unnamed Storm of October 1995.  Almost exactly 1 year after the Tropical 
Storm Gordon flooding incident in 1994, a stalled frontal system dropped 15.5 inches of rain 
on Indian River County over a period of 39 hours. 

Flooding of August 1999. The City of Sebastian experienced heavy rains in early 
August that flooded roads along U.S. Highway 1.  The high water disabled six vehicles in the 
area as well.  The City of Vero Beach experienced heavy rains producing flooding of some 
major roadways round the City in late August. 

Hurricane Floyd of September 1999. This large Category 4 storm moved parallel 
to the southeast Florida coast.  While the storm did not make landfall in Florida, it did impact 
Florida coastal communities.  Peak gusts associated with the storm were estimated to be as 
high as 155 mph.  Fifty-seven deaths and 1.3 billion dollars in insured losses were attributed 
to the storm.  Readings taken in Ft. Pierce indicate that sustained winds were 33 mph, and 
peak wind gusts were up to 49 mph.  The ARC opened 7 shelters in Indian River County and 
served 2,000 meals during the hurricane.
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Hurricane Irene of October 1999. This Category 2 hurricane made landfall in the 
Keys and moved north, heading back out to sea at the Jupiter Inlet.  Insured property losses 
in Dade, Broward, and Palm Beach counties exceeded $600 million.  Total insured losses 
from the rest of the state totaled $200 million.  Over 700,000 customers were left without 
power following the storm.  Readings taken in Ft. Pierce indicate that sustained winds were 
42 mph, and peak wind gusts were up to 51 mph.  Peak wind gusts in Vero Beach measured 
71 mph. 

Tropical Storm Leslie of October 2000.  This tropical storm mainly impacted 
Miami-Dade and Broward counties, causing $700 million in damage, $500 million of which 
were agricultural crop losses.  During this storm, the City of Sebastian experienced significant 
flooding. 

Hurricane Gabrielle of September 2001. This hurricane made landfall on the west 
coast of Florida and traveled northeast across the state.  The storm spawned a total of 18 
tornadoes.  Insured losses associated with this storm totaled $115 million.  Total damage is 
estimated to be nearly $230 million.  Readings taken in Ft. Pierce indicate that sustained 
winds reached 27 mph, and peak wind gusts were up to 37 mph.  Rain meters in Ft. Pierce 
indicated 1.97 inches of rainfall during this period.

Flooding of June 2002. The Town of Fellsmere experienced flooding from heavy 
rains, which rendered some roads impassable and flooded two homes in the Fellsmere area.  
This storm caused an estimated $10,000 in damage. 

Flooding of August 2002. The City of Vero Beach experienced heavy rain 
measuring about 5 inches in a few hours, which flooded streets and three houses in the City.  
The storm caused an estimated $50,000 in damage. 

Hurricane Frances of September 2004. This hurricane made landfall over the 
southern end of Hutchinson Island, Florida as a Category 2 hurricane.  Frances gradually 
weakened as it moved slowly west-northwestward across the Florida Peninsula, and became 
a tropical storm just before emerging into the northeastern Gulf of Mexico near New Port 
Richey early on 6 September.  The National Weather Service Melbourne Weather Forecast 
Office (WFO) estimated storm surge at 8 ft near Vero Beach and 6 ft around Cocoa Beach. 
Frances caused widespread heavy rains and associated freshwater flooding over much of 
the eastern United States. Storm-total rainfalls of 5-10 in were common elsewhere along 
Frances' track as a tropical cyclone. Frances caused an estimated $850 million in damage to 
insured property in Indian River County. The storm spawned a total of 101 tornadoes – 23 in 
Florida.  Sustained winds reached 105 mph.  There was one fatality recorded in Indian River 
County.

Hurricane Jeanne of September 2004. Jeanne made landfall as a Category 3 
hurricane on the east coast of Florida early on September 26 with the center crossing the 
coast at the southern end of Hutchinson Island just east of Stuart. Maximum winds at landfall 
are estimated at 121 mph. Widespread rainfall of up to 8 inches accompanied Hurricane 
Jeanne as it moved across eastern, central and northern Florida. A narrower band of 11 to 13 
inches was observed in the vicinity of the eyewall track over Osceola, Broward and Indian 
River counties of east central Florida. Storm surge flooding of up to 6 ft above normal tides 
likely occurred along the Florida east coast from the vicinity of Melbourne southward to Ft. 
Pierce. Jeanne caused an estimated $2 billion in damage to insured property Indian River 
County.
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Hurricane Wilma of October 2005. Wilma made landfall in southwestern Florida 
near Cape Romano as a Category 3 hurricane on October 24 with sustained winds estimated 
to be around 120 mph. The hurricane crossed the southern Florida peninsula in 4.5 hours, 
with the center emerging into the Atlantic just southeast of Jupiter. Maximum winds had 
decreased to near 109 mph (Category 2) during the crossing of Florida. Because the 
hurricane moved quickly across the southern Florida peninsula, however, the rain amounts 
were not very large in Florida and storm totals ranged generally from 3 to 7 inches. Some 
locations in southeast Florida had totals of only 1 to 2 inches -- or less. Wilma produced 10 
tornadoes over the Florida peninsula on 23-24 October: one each in Collier, Hardee, 
Highlands, Indian River, Okeechobee, and Polk Counties, and four in Brevard County.

Tropical Storm Ernesto of August 2006. Ernesto made landfall at Plantation Key, 
Florida, in the upper Florida Keys, as a tropical storm with winds of 46 mph.  The storm 
moved northward along the center of the Florida peninsula and within a weakness in the mid-
level ridge, and the cyclone passed over Lake Okeechobee gradually turning and emerging 
over the Atlantic Ocean near Cape Canaveral, Florida.  The storm dropped 3–6 inches of rain 
in many areas near the path of the storm’s center, from the Cape Canaveral area to Lake 
Okeechobee, in portions of southwestern Florida, and in isolated spots in the Upper Florida 
Keys.

Tropical Storm Fay of September 2008. Fay was a long-lived tropical storm that 
made eight landfalls – including a record four landfalls in Florida (Key West, Cape Romano, 
Flagler Beach and Carrabelle) – and produced torrential rainfall that caused extensive floods 
across the Dominican Republic, Haiti, Cuba, and Florida. Heavy rainfall was the most notable 
hazard caused by Tropical Storm Fay. Melbourne, Florida broke a 50-year old record for a 
rainfall event. There were numerous rainfall reports of more than 20 in reported across east-
central Florida and amounts in excess of 10 in were common elsewhere across the central 
and northern Florida.

Tropical Storm Isaac (August 26-27, 2012). Persistent heavy rainbands from Tropical 
Storm Isaac produced widespread urban and lowland flooding across much of the county. 
Rainfall from the morning of August 26 until the evening of August 27 averaged 4 to 8 inches, 
with isolated totals of 14 to 17 inches, most of which fell during the morning and afternoon of 
August 27. The most significant impacts occurred near the coast from Winter Beach to Vero 
Beach and Florida Ridge. Twenty seven manufactured homes and two single family homes 
were damaged by water intrusion and 20 roads were temporarily closed due to standing 
water during the height of the flooding.

4.1.1.2 Vulnerability Assessment

Flooding events can have the following potential impacts within a community:

Excessive water;
Soil/beach erosion;
Electric power outage;
Surface and air transportation disruption;
Navigable waterway impairment;
Potable water system loss or disruption;
Sewer system outage;
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Public health and safety: increased rates of diarrhea (including cholera and 
dysentery), respiratory infections, hepatitis A and E, typhoid fever, 
leptospirosis, and diseases borne by insects;
Psychological hardship;
Economic disruption;
Disruption of community services;
Agricultural/fisheries damage;
Damage to critical environmental resources;
Damage to identified historical resources;
Fire;
Toxic releases; and 
Stormwater drainage impairment. 

Figure 4.2 illustrates the flood prone areas of Indian River County based on the 
FIRMs.  Two numerical models predict the effects of storm surge in Indian River County.  The 
older model, developed by NOAA, is called the "Sea, Lake and Overland Surges from 
Hurricanes" (SLOSH) model.  Figure 4.3 shows the storm Category 1, 3, and 5 surge zones 
as predicted by the SLOSH model for Indian River County.  According to the Florida Coastal 
Management Program, 43.2% of residents in Indian River County live in the Category 1 
Surge Zone. 

Figure 4.2 can be used to determine the extent of the flooding hazard in each of 
the six jurisdictions represented by this plan.  Overall, the flooding hazard in the 
unincorporated areas of the County varies.  The extreme western unincorporated portions of 
the County are located in FEMA NFIP flood zones A, AE, and AO. 

Table 4.2 describes the definitions of each of the FEMA flood zones.

Table 4.2.  Federal Emergency Management Agency Flood Zones.

Zone Description

A An area inundated by 1% annual chance flooding, for which no Base Flood Elevations 
(BFEs) have been determined.

AE An area inundated by 1% annual chance flooding, for which BFEs have been 
determined.

AH An area inundated by 1% annual chance flooding (usually an area of ponding), for 
which BFEs have been determined; flood depths range from 1 to 3 feet.

ANI An area not included in mapping.

AO An area inundated by 1% annual chance flooding, for which average depths and 
velocities have been determined; flood depths range from 1 to 3 feet.

OFFFIRM An area located off of the Flood Insurance Rate Map.

UNDES A body of water, such as a pond, lake, ocean, etc., located within a community’s 
jurisdictional limits that has no defined hazard.

VE An area inundated by 1% annual chance flooding with velocity hazard (wave action); 
no BFEs have been determined.

X An area that is determined to be outside the 1% and 0.2% annual chance flood plains.

X500
An area inundated by 0.2% annual chance flooding; an area inundated by 1% annual 
chance flooding with average depths of less than 1 foot or with drainage areas of less 
than 1 square mile; or an area protected by levees for 1% annual chance flooding.
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The western portions of the City of Vero Beach are in the 500-year floodplain, 
while portions of the City located to the east of the coastal ridge are located in the AE zone.  
There are also portions of the barrier island in the City of Vero Beach that are subject to wave 
action. 

The Town of Indian River Shores, which is located entirely on the barrier island, 
has a great potential for flooding.  The majority of the coastal land along the Atlantic Ocean is 
subject to wave action and is located in the NFIP VE flood zone.  The remainder of the land 
in Indian River Shores is located in the AE zone. 
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Figure 4.2 FEMA Flood Zones for Indian River County
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Like Indian River Shores, the Town of Orchid is located entirely on the barrier 
island and has a great potential for flooding.  Coastal land along the Atlantic Ocean is subject 
to wave action and is located in the NFIP VE flood zone.  The remainder of the land in Orchid 
is located in the AE zone.

The majority of land in the City of Sebastian is located in the X zone, or the 
500-year floodplain.  Lands lying adjacent to the Sebastian Creek have been identified as 
being in the NFIP AE zone. 

The Town of Fellsmere, located to the west of I-95, consists of interspersed lands 
identified as being in the NFIP A and X flood zones. 

Figure 4.3 can be used to determine the extent of the hurricane hazard for each 
jurisdiction represented by this LMS.  According to the SLOSH model, overall storm surge 
risk in the County in limited to the eastern coast and lands adjacent to Sebastian Creek.  
Lands adjacent to either the Atlantic Ocean or the Intercoastal Waterway are subject to storm 
surge for Category 1 and higher storm events. 

The SLOSH model predicts that the eastern portions of the City of Vero Beach will 
be impacted by storm surge.  Portions of the City located on the barrier island and the 
Intercoastal Waterway will be subject to storm surge in a Category 1 hurricane.  Storm surge 
associated with a Category 3 storm is expected to reach several blocks west of the 
Intercoastal Waterway.  In a Category 5 storm, the surge is expected to impact 
U.S. Highway 1. 

Because of the Town of Indian River Shore’s location on the barrier island, land 
adjacent to the Atlantic Ocean and Intercoastal Waterway is expected to be impacted by 
storm surge in a Category 1 or higher event. 

The Town of Orchid’s location on the barrier island makes the potential for storm 
surge great.  The western portions of the Town, located on the Intercoastal Waterway, are 
expected to be inundated in a Category 1 storm.  The eastern portions of the Town can 
expect higher surge levels than the western portion of the Town during Category 3 or higher 
storms. 

The majority of land in the City of Sebastian is located out of the storm surge 
zone.  However, lands adjacent to the Intercoastal Waterway on the eastern side of the City 
and lands adjacent to Sebastian Creek on the western side of the City may be at risk from 
surge during Category 3 or higher storms. 

The entire Town of Fellsmere is located outside of the storm surge zone.

The National Oceanic and Atmospheric Administration developed an education 
and awareness tool for evaluating risk to storm surge. Figure 4.4 illustrates the “worst case” 
impact of Category 5 storm surge for Indian River County. (NOAA, 2015)
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Figure 4.3 Indian River County Storm Surge Zones
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Figure 4.4 Category 5 Storm Surge for Indian River County 4-16



Figure 4.4 Surge predictions are based on a Category 5 event.  Overall, Category 5 worst 
case storm surge inundation in Indian River County could result in inundation depths of 3 feet 
above ground to greater than 9 feet above ground. 

Portions of the City of Vero Beach located on the barrier island and adjacent to 
the Intercoastal Waterway can expect surge from a Category 5 storm to range from 3 feet 
above ground to greater than 9 feet above ground.  Lands located along the western banks 
of the Intercoastal Waterway will received the largest impact from storm surge.  Western 
portions of the City west of U.S. Highway 1 may be inundated with 3 to 6 feet of surge. 

The entire Town of Indian River Shores will be inundated with surge during a 
Category 5 event.  Surge is expected to range from 3 feet above ground to greater than 9 
feet above ground.

The entire Town of Orchid will be inundated with surge during a Category 5 event.  
Surge is expected to range from 3 feet above ground to greater than 9 feet above ground.
The central portions of the Town are slightly less at risk.

The City of Sebastian’s location on portions of the coastal ridge makes it less 
likely to experience surge in the western portions of the City.  However, those lands adjacent 
to the Intercoastal Waterway and Sebastian Creek may be impacted by between 1 and
greater than 9 feet of surge. 

The Town of Fellsmere’s location to the west of I-95 makes it less likely to 
experience the high surge levels found on the coastal areas in the County.  Despite its 
location away from the coastline, the Town may experience between 1 and 8 feet of surge 
during a Category 5 event.  The extent of surge is fairly uniform throughout the Town. 

Documented Repetitive Losses.  For this analysis, documented repetitive losses 
are restricted to the narrow FEMA definition and represent only those properties whose 
owners have made more than one claim on their flood insurance policies as recorded by the 
NFIP.  As of December 2009, Indian River County had a total of 201 repetitive flood loss 
properties with a total of 254 claims.  Total payments for building damage on these claims 
was $17,377,496.01, while total payments for content damage was $4,359,999.82 (Table 
4.3).  

Table 4.3 National Flood Insurance Program repetitive flood loss properties by jurisdiction, Indian 
River County, State Flood Plain Manager, 2009.

Community Number of
Properties

Occupancy Type

Number of 
Claims

Total Building 
Payments

Total Content 
Payments

S
ingle 

Fam
ily

M
ulti

Fam
ily

N
on-

R
esident

C
ondo

O
ther

Indian River Co 92 83 0 6 2 1 29 $6,977,661.86 $1,361,232.88

Vero Beach 92 66 1 19 4 3 190 $9,710,143.90 $2,705,616.07
Sebastian 12 10 0 2 0 0 25 $553,325.48 $173,548.43
Fellsmere 2 2 0 0 0 0 4 $84,014.22 $473.20
I.R. Shores 3 2 0 1 0 0 6 $52,350.55 $119,129.24
TOTAL $17,377,496.01 $4,359,999.82

Note:  The Town of Orchid is not a participant in the Community Rating System Program.
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The majority of the repetitive loss properties in unincorporated Indian River County 
date back to Hurricanes Frances and Jeanne, which hit Indian River County in August and 
September 2004. Both hurricanes impacted the County with significant force, causing +-$3
billion in damage (combined) countywide. Indian River County was declared an area of 
national disaster as a result of each of the two hurricanes, which hurricanes impacted the 
County within three weeks of each other. Flood and wind damaged affected many homes in 
the County; the repetitive loss properties reflect areas of particular flooding resulting from the 
hurricanes.

Figure 4.4.1 gives a general perspective as to the location of repetitive loss properties 
in the unincorporated portion of county through December 2011, including locations where 
repetitive loss structures have been mitigated by demolition and/or redevelopment to higher 
flood protection standards.
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Figure 4.4.1: Repetitive loss properties in unincorporated Indian River County.
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Based on the location of the repetitive loss properties, the County has established 
26 “repetitive loss areas” consistent with FEMA guidelines. Information including flood zone
maps, aerial maps and topographic maps – in addition to local knowledge of specific 
properties and flood prone areas - were used to establish boundaries of each of the repetitive 
loss areas. In the unincorporated county, the 26 repetitive loss areas encompass a combined 
total of 747 parcels. Each year, the County sends letters to landowners within the repetitive 
loss areas advising them of the flood risk and providing them with resource information on 
ways to reduce the risk and increase flood protection.

Areas of Frequent Flooding. Frequencies from flooding associated with rain 
events other than tropical storms and hurricanes are more difficult to estimate.  Eastern 
Florida shows an annual dry cycle stretching from early November through mid-May.  During
this part of the year, monthly rainfall rarely exceeds 3.5 to 4.0 inches per month.  The wet 
season, beginning in mid-May and running through late October, shows monthly rainfall 
levels in the area to be 6.0 to 8.5 inches.  Heaviest rainfall usually occurs in June and 
September.  In Indian River County, the eastern or coastal section of the County receives 
more rain than the western section.  The average annual rainfall in Indian River County 
ranges between 50 and 55 inches.  The County sees its maximum monthly rainfall in 
September, and its minimal rainfall in January.  This rainfall pattern coupled with the 
hurricane season (June through November) makes Indian River County particularly 
vulnerable to flooding associated with tropical storms and hurricanes because they typically 
occur when the water table is high and the ground is saturated.  The County’s Flood 
Insurance Study, dated December 4, 2012, identified the following sources of flooding within 
the County:

Sebastian Creek;
South Prong Creek;
Schumann Waterway;
Elkcam Waterway – Collier Waterway;
Lateral G;
Lateral H;
Lateral J;
North Relief Canal;
South Relief Canal;
Main Relief Canal; and 
Vero Lakes Channels A, B, C, and D.

The Department of Public Works has identified the following areas as being 
chronically flooded:

35th Avenue south of 12th Street;
Vero Lake Estates – 101st Avenue West to 104th between 81st Street and 85th

Street
County Road 512 at U.S. Highway #1
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4.1.1.3 Risk Assessment

Flooding is the single hazard producing the most recurrent impacts in Indian River 
County.  All communities within Indian River County are highly vulnerable to flooding, but 
they are not all vulnerable for the same reasons.  The barrier island communities (Town of 
Orchid, Indian River Shores, and the beach side of the City of Vero Beach) are obviously 
highly vulnerable to storm surge damage from hurricanes.  The communities of Sebastian 
and Orchid, located near the Sebastian Inlet and along the Sebastian River, also are highly 
vulnerable to flooding associated with hurricane winds and storm surge.  The mainland 
portion of the City of Vero Beach is less vulnerable to oceanic storm surge due to its location 
between inlets.  Wind packing of the water within the Indian River may still produce 
substantial flooding along the riverfront.  Communities away from the water such as 
Fellsmere and the urbanized areas along Route 60 west of Vero Beach are more vulnerable 
to wind damage from hurricanes and flooding associated with rain rather than storm surge.

Activities to reduce flooding risks. Indian River County, as well as municipalities 
within the county, participates in the Community Rating System (CRS) of the National Flood 
Insurance Program (NFIP). As participants in the CRS, the County and those municipalities 
take measures beyond the NFIP’s minimum requirements to reduce flooding risks and 
enhance flood protection. Those measures include:

Maintaining flood elevation certificates for new and substantially improved buildings, 
as well as elevation certificates and FIRMs from prior years;

Providing flood zone information to the public and publicizing the service annually;

Providing public outreach by placing flood information in local phone books distributed 
throughout the county on an annual basis, as well as providing flood information 
through displays at public meetings;

Requiring hazard disclosure information on recorded plats;

Maintaining floodplain management documents in County libraries and on County and 
municipal websites;

Preserving more than 76,000 acres in Special Flood Hazard Areas (SFHAs) 
countywide as open space, including open space land that is deed restricted and 
preserved in a natural state (see Figure 4.4.2, showing designated conservation 
lands);

Maintaining higher regulatory standards than the minimum required such as 
freeboard, compensatory storage (“cut and fill”), and a ten-year cumulative time 
period for calculating substantial improvement of structures;

Inspecting and maintaining public drainage systems, including ongoing capital 
improvement projects to improvement drainage, and enforcing against illegal dumping  
in drainage systems; and

Maintaining a flood warning program.
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Table 4.4 NFIP Policy Statistics, Indian River County (As of 11/30/14)

Figure 4.4.2.: Designated Conservation Lands

Community Name Policies In-Force Coverage Amount In-Force
Fellsmere, City of 89 $16,082,600
Indian River County 14,010 3,633,643,700
Indian River Shores, Town of 3,173 838,330,900
Orchid, Town of 254 87,946,500
Sebastian, City of 1,051 276,580,600
Vero Beach, City of 4,267 1,091,424,800

4-22



4.1.2 Hurricanes/Tropical Storms

4.1.2.1 Hazard Identification

Hurricanes are tropical cyclones with winds that exceed 74 mph and blow counter-
clockwise about their centers in the Northern Hemisphere.  They are essentially heat 
pumping mechanisms that transfer the sun’s heat energy from the tropical to the temperate 
and polar regions.  This helps to maintain the global heat budget and sustain life.  Hurricanes 
are formed from thunderstorms that form over tropical oceans with surface temperatures 
warmer than 81°F (26.5°C).  The ambient heat in the sea’s surface and moisture in the rising 
air column set up a low pressure center and convective conditions that allow formation of 
self-sustaining circular wind patterns.  Under the right conditions, these winds may continue 
to intensify until they reach hurricane strength.  This heat and moisture from the warm ocean 
water is the energy source of a hurricane.  Hurricanes weaken rapidly when deprived of their 
energy source by traveling over land or entering cooler waters.

When a hurricane threatens the coast, advisories are issued by the National 
Hurricane Center (NHC).  The storm’s current location and intensity are described along with 
its projected path.  Advisories are issued at 6-hour intervals: 5:00 A.M., 11:00 A.M., 
5:00 P.M., and 11:00 P.M., Eastern Time. 

In addition to advisories, the NHC may issue a hurricane watch or warning.  A 
hurricane watch is issued 48 hours in advance of the anticipated arrival of tropical-storm-
force winds. A hurricane warning is issued 36 hours in advance of the anticipated onset of 
tropical-storm-force winds. 

Advisories and hurricane watches and warnings will frequently refer to the 
category of a storm.  Hurricanes are classified using the Saffir-Simpson scale as follows:

Category 1 – Winds 74 to 95 mph;
Category 2 – Winds 96 to 110 mph;
Category 3 – Winds 111 to 129 mph;
Category 4 – Winds 130 to 156 mph; and
Category 5 – Winds 157 mph or higher.

Hurricane damage occurs through two means – high winds and storm surge.  
Generally it is the wind that produces most of the property damage associated with 
hurricanes, while the greatest threat to life is from flooding and storm surge.  Although 
hurricane winds can exert tremendous pressure against a structure, a large percentage of 
hurricane damage is caused not from the wind itself, but from flying debris.  Tree limbs, signs 
and sign posts, roof tiles, metal siding, and other loose objects can become airborne missiles 
that penetrate the outer shells of buildings, destroying their structural integrity and allowing 
hurricane winds to act against interior walls not designed to withstand such forces.  Once a 
structure’s integrity is breached, the driving rains associated with hurricanes can enter the 
structure and completely destroy its contents.  

Hurricane winds are unique in several ways:

1) They are more turbulent than winds in most other types of storms;
2) They are sustained for a longer period of time (several hours) than any other 

type of atmospheric disturbance; 
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3) They change slowly in direction; thus, they are able to seek out the most 
critical angle of attack on a given structure; and

4) They generate large quantities of flying debris as the built environment is 
progressively damaged; thus, amplifying their destructive power.

In hurricanes, gusts of wind can be expected to exceed the sustained wind 
velocity by 25% to 50%.  This means a hurricane with sustained winds of 150 mph will have 
wind gusts exceeding 200 mph.  The wind’s pressure against a fixed structure increases with 
the square of the velocity.  For example a 100-mph wind will exert a pressure of 
approximately 40 pounds per square foot on a flat surface, while a 190-mph wind will exert a 
force of 122 pounds per square foot on that same structure.  In terms of a 4- by 8-foot sheet 
of plywood nailed over a window, there would be 1,280 pounds of pressure against this sheet 
in a 100-mph wind, and 3,904 pounds or 1.95 tons of pressure against this sheet in a 190-
mph wind.

The external and internal pressures generated against a structure vary greatly 
with increases in elevation, shapes of buildings, openings in the structures, and the 
surrounding buildings and terrain.  Buildings at ground level experience some reductions in 
wind forces simply because of the drag exerted by the ground against the lowest levels of the 
air column.  High-rise buildings, particularly those located along the beachfront will receive 
the full strength of hurricane winds on their upper stories.  Recent studies estimate that wind 
speed increases by approximately 37% just 15 feet above ground level.

The wind stream generates uplift as it divides and flows around a structure.  The 
stream following the longest path around a building, generally the path over the roof, speeds 
up to rejoin the wind streams following shorter paths, generally around the walls.  This is the 
same phenomenon that generates uplift on an aircraft’s wing.  The roof in effect becomes an 
airfoil that is attempting to "take off" from the rest of the building.  Roof vortexes generally 
concentrate the wind’s uplift force at the corners of a roof.  These key points can experience 
uplift forces two to five times greater than those exerted on other parts of the roof.

Once the envelope of the building has been breached through the loss of a 
window or door, or because of roof damage, wind pressure on internal surfaces becomes a 
factor.  Openings may cause pressurizing or depressurizing of a building.  Pressurizing 
pushes the walls out, while depressurizing will pull the walls in.  Internal pressure coupled 
with external suction adds to the withdrawal force on sheathing fasteners.  Damages from 
internal pressure fluctuations may range from blowouts of windows and doors to total building 
collapse due to structural failure.

During Hurricane Andrew, catastrophic failure of one- and two-story wood-frame 
buildings in residential areas was observed more than catastrophic failures in other types of 
buildings.  Single-family residential construction is particularly vulnerable because less 
engineering oversight is applied to its design and construction.  As opposed to hospitals and 
public buildings, which are considered "fully engineered," and office and industrial buildings, 
which are considered "marginally engineered," residential construction is considered 
"non-engineered."  Historically, the bulk of wind damage experienced nationwide has 
occurred to residential construction.  Fully engineered construction usually performs well in 
high winds due to the attention given to connections and load paths.

Hurricane winds generate massive quantities of debris that can easily exceed a 
community’s entire solid waste capacity by three times or more.  Debris removal is an integral 
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first step toward recovery, and as such, must be a critical concern of all those tasked with 
emergency management and the restoration of community services. 

A storm surge is a large dome of water often 50 to 100 miles wide and rising 
anywhere from 4 to 5 feet in a Category 1 hurricane and up to 20 feet in a Category 5 storm.  
The storm surge arrives ahead of the storm’s actual landfall, and the more intense the 
hurricane is, the sooner the surge arrives.  Water rise can be very rapid, posing a serious 
threat to those who have waited to evacuate flood prone areas.  A storm surge is a wave that 
has outrun its generating source and become a long period swell.  The surge is always 
highest in the right-front quadrant of the direction the hurricane is moving in.  As the storm 
approaches shore, the greatest storm surge will be to the north of the hurricane eye.

Such a surge of high water topped by waves driven by hurricane force winds can 
be devastating to coastal regions.  The stronger the hurricane and the shallower the offshore 
water, the higher the surge will be.  In addition, if the storm surge arrives at the same time as 
the high tide, the water height will be even greater.  The storm tide is the combination of the 
storm surge and the normal astronomical tide. 

Damage during hurricanes also may result from possible spawned tornadoes, and 
inland flooding associated with heavy rainfall that usually accompany these storms.  
Hurricane Andrew, a relatively "dry" hurricane, dumped 10 inches of rain on south Florida 
and left many buildings extensively water damaged.  Rainwater may seep into gaps in roof 
sheathing and saturate insulation and ceiling drywall, in some cases causing ceilings to 
collapse.

Crop damage is another powerful effect of hurricanes and tropical storms. Tropical 
Storm Mitch in 1998 dropped as much as 10 inches of rain in some south Florida areas, 
which resulted in approximately $20 million in crop damage in Palm Beach County alone 
(Associated Press, 1998).  According to the University of Florida (2001), of Indian River 
County's 322,112 acres, 168,399 acres are farmland.  With 52% of its land area being 
farmed, Indian River County is particularly vulnerable to crop damage resulting from the wind 
and rain from hurricanes and tropical storms.  Hurricanes Charley, Frances, and Jeanne 
crossed citrus-producing counties in Florida in 2004, followed by Hurricane Wilma in 2005. 
Hurricanes Frances and Jeanne affected the Treasure Coast directly, making landfall three 
weeks apart in Martin County. A special census to measure the losses was conducted in mid-
2005 in the four counties of Indian River, Martin, Palm Beach, and St. Lucie. Because of 
these hurricanes, Indian River and St. Lucie Counties only produced 36% of the state's 
grapefruit in 2004-05, compared to the normal 66%. Overall, the number of boxes of Florida 
citrus was down 42% from the 2003-04 season, bringing a 17% drop in value for the same 
period (USDA, 2005).  After the 2004 hurricane season, the rate of tree removal and burning 
efforts were intensified in an effort to eradicate canker from commercial groves before the 
onset of the 2005 hurricane season. Before the plan could be completed, hurricane Wilma 
contributed to the spread of canker from south Florida up through central Florida, far beyond 
the ability to control it with the existing eradication plan. Estimates placed the spread of the 
disease at 183,000 acres. The existing eradication plan would have required the destruction 
of one-fourth of the commercial acreage in Florida, an amount that would have devastated 
the citrus industry (Conner, 2006).

Historic Events. Specific information on previous occurrences of hurricanes and 
tropical storms is located in the flooding section.  From 1930 through 1959, a total of 
58 hurricanes struck the U.S. mainland; 25 of which were Category 3 or higher (major 
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storms).  Between 1960 and 1989, 43 hurricanes struck the U.S.; 16 of which were 
Category 3 or stronger.  Most hurricane experts feel we are entering a period of increased 
hurricane formation similar to the levels seen in the 1930’s and 1940’s.  Current hurricane 
risk calculations are complicated by climatic factors suggesting the potential for even greater 
hurricane frequency and severity in all of the world’s hurricane spawning grounds.  Since 
1995, there have been 33 Atlantic hurricanes, and there were 10 in 1998 alone.  Global 
warming may cause changes in storm frequency and the precipitation rates associated with 
storms.  A modest 0.9°F (0.5°C) increase in the mean global temperature will add 20 days to 
the annual hurricane season and increase the chances of a storm making landfall on the U.S. 
mainland by 33%.  The warmer ocean surface also will allow storms to increase in intensity, 
survive in higher latitudes, and develop storm tracts that could shift farther north, producing 
more U.S. landfalls.

Currently an average of 1.6 hurricanes strike the U.S. every year.  Severe 
(Category 4 or 5 on the Saffir-Simpson scale) hurricanes strike the U.S. on the average of 
one every 5.75 years.  Annually, hurricanes are estimated to cause approximately $1.2 billion 
in damages.  The proximity of dense population to the Atlantic Ocean, as well as the 
generally low coastal elevations, significantly increases the County's vulnerability.  The 
potential for property damage and human casualties in Indian River County has increased 
over the last several decades primarily because of the rapid growth this County has 
experienced since 1970, particularly along the vulnerable coastline areas. 

From 1871 - 2013, 57 storms of hurricane intensity have passed within 125 miles 
of Indian River County. This represents an average of one hurricane every 2.49 years.  The 
number of direct hits on the southeastern Florida coastline between 1871 and 2013 has been 
as follows (http://www.hurricanecity.com/city/vero.htm) :

Category 1 Storms (winds 74 to 95 mph) = 12 storms (8% annual probability);
Category 2 Storms (winds 96 to 110 mph) = 5 storms (4% annual probability);
Category 3 Storms (winds 111 to 129 mph) = 5 storms (4% annual 
probability);
Category 4 Storms (winds 130 to 156 mph) = 2 storms (1% annual 
probability); and
Category 5 Storms (winds 157 mph >) = 0 storm (1% annual probability)

For many years, the risk of significant loss of life and property due to hurricanes 
seemed small.  Many, if not the majority of existing homes and business along the 
U.S. Atlantic and Gulf Coasts were located there during the 1970’s and 1980’s, a period of
relatively inactive hurricane formation.  Most of the people currently living and working in 
coastal areas have never experienced the impact of a major hurricane.  Hurricanes that 
impacted Florida during the 1970’s and 80’s were infrequent and of relatively low intensity.  
Homeowners, business interest, and government officials grew to regard hurricane risk as 
manageable by private insurance supplemented occasionally by Federal disaster funding and 
subsidized flood insurance.  The hurricane risk did not seem sufficient to warrant increased 
investment in mitigation.  Two major hurricanes, Hugo in 1989 and Andrew in 1992, forced a 
re-evaluation of this risk assessment.  While experts sometimes disagree on the annual cost, 
all sources agree that Hurricane Andrew was the most costly hurricane event ever to affect 
the U.S.  Insured losses from Hurricane Andrew topped $17 billion, and most sources agree 
that the total cost of Hurricane Andrew exceeded $25 billion.
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Florida is the most vulnerable state in the nation to the impacts of hurricanes and 
tropical storms.  South Central Florida is particularly exposed to the dangers presented by 
hurricanes due to its topography.  The region is largely a flat, low-lying plain.  The potential 
for property damage and human casualties in Indian River County has been increased by the 
rapid growth of the County over the last few decades, particularly along the coastline.  
Population risk also has been exacerbated by some complacency due to the recent period of 
reduced hurricane frequency.

Florida not only has the most people at risk from hurricanes, but it also has the 
most coastal property exposed to these storms.  Over the 30-year period from 1980-2010, 
Florida’s population increased by 93%. At the end of 2008, there were 6.389 million 
residential risks, including 4.5 million of those risks coming from single-family homes. The 
residential property exposure totaled $2.1 trillion, of which Single-family homes accounted for 
$1.777 trillion. (Florida Insurance Council 2013)

4.1.2.2 Vulnerability Assessment

Hurricane events can have the following potential impacts within a community:

Excessive wind;
Excessive water;
Soil/beach erosion;
Electric power outage;
Surface and air transportation disruption;
Navigable waterway impairment;
Potable water system loss or disruption;
Sewer system outage;
Telecommunications system outage;
Human health and safety;
Psychological hardship;
Economic disruption;
Disruption of community services;
Agricultural/fisheries damage;
Damage to critical environmental resources;
Damage to identified historical resources;
Fire;
Toxic releases; and 
Stormwater drainage impairment. 

Hazus estimates the amount of debris that will be generated by hurricanes. The 
model breaks the debris into four general categories: a) Brick/Wood, b) Reinforced 
Concrete/Steel, c) Eligible Tree Debris, and d) Other Tree Debris.  This distinction is made 
because of the different types of material handling equipment required to handle the debris.
The probabilistic model estimates that a total of 50,920 tons of debris will be generated. Of 
the total amount, 43,304 tons (83%) is Other Tree Debris. Of the remaining 8,616 tons, 
Brick/Wood comprises 42% of the total, Reinforced Concrete/Steel comprises 0% of the total, 
with the remainder being Eligible Tree Debris. If the building debris tonnage is converted to 
an estimated number of truckloads, it will require 143 truckloads (@25 tons/truck) to remove 
the building debris generated by the hurricane. The number of eligible tree debris truckloads 
will depend on how the 5,037 tons of eligible tree debris are collected and processed. The 
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volume of tree debris generally ranges from about 4 cubic yards per ton for chipped or 
compacted tree debris to about 10 cubic yards per ton for bulkier, uncompacted debris.

Figure 4.5 can be used to estimate the extent of the wind-related hazard in the 
individual jurisdictions located in Indian River County.  According to the previously available 
resource called TAOS model, there is no real significant difference in expected wind speeds 
among the jurisdictions in Indian River County.  All jurisdictions can expect wind speeds of 
greater than 157 mph during a Category 5 event. 
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4.1.2.3 Risk Assessment

All communities within Indian River County are highly vulnerable to hurricanes, but 
they are not all vulnerable for the same reasons.  The barrier island communities (Town of 
Orchid, Indian River Shores, and the beach side of the City of Vero Beach) are obviously 
highly vulnerable to both wind and storm surge damage from hurricanes.  The communities 
fronting on Indian River County’s estuaries and rivers are also highly vulnerable to flooding 
associated with hurricane winds and storm surge.  Inland communities may have less 
hurricane vulnerability from flooding but more hurricane vulnerability from wind damage due 
to their older or less substantial type of construction.

The risk assessment data for hurricanes in Indian River County are the Hazus 
Probabilistic Hurricane Report (2014). 

Table 4.6 shows Hazus estimates of 54,217 buildings in Indian River County which have an 
aggregate total replacement value of $16,309 million (2006 dollars). It presents the relative 
distribution of the value with respect to the general occupancies.  

Table 4.6. Building exposure, Indian River County, 2014.

Occupancy Exposure ($1000) Percent of Total
Residential 12,906,280 79.1%
Commercial 1,545,590 9.5%
Industrial 257,407 1.6%
Agricultural 132,056 0.8%
Religious 248,784 1.5%
Government 717,534 4.4%
Education 500,957 3.1%
TOTAL 16,308,608 100.0%

Source: Hazus, 2014.

4.1.3 Tornadoes

4.1.3.1 Hazard Identification

A tornado is a violent windstorm characterized by a twisting, funnel-shaped cloud 
extending to the ground.  It is generated by a thunderstorm or hurricane when cool air 
overrides a layer of warm air, forcing the warm air to rise rapidly.  The most common type of 
tornado, the relatively weak and short-lived type, occurs in the warm season, with June being 
the peak month.  The strongest, most deadly tornadoes occur in the cool season, from 
December through April (FDCA, 2004b).  Occasional windstorms accompanied by tornadoes, 
such as the winter storm of 1993, also are widespread and destructive.

When a tornado threatens, only a short amount of time is available for life-or-death decisions.  
The NWS issues two types of alerts:

Tornado Watch – means that conditions are favorable for tornadoes to 
develop.
Tornado Warning – means that a tornado has actually been sighted.
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Tornadoes are classified using the Enhanced Fujita-Pearson scale. On February 
1, 2007, the Enhanced Fujita Scale replaced the original Fujita scale in all tornado damage 
surveys in the United States. (National Climatic Data Center, 2014) (Table 4.5).

Table 4.5.  Fujita-Pearson/Enhanced Fujita Scale.

Historic Events.  Florida ranks third in the United States in the number of tornado 
strikes, and the first in the number of tornadoes per square mile.  The odds of a tornado 
striking any specific point in southeastern Florida are 0.04, or once per 250 years.

The damage from a tornado is a result of the high wind velocity and wind-blown 
debris.  Florida’s average is 50 tornadoes annually since 1950, causing an average of 
3 fatalities and 52 injuries each year.  According to the National Climatic Data Center Storm 
Events Database (http://www.ncdc.noaa.gov/stormevents), there have been 20 tornado 
events reported in Indian River County between 1950 and 2014. Eight were F0, four were 
EF0, six were EF1, and two were F2 magnitude events. 

The National Climate Data Center (NCDC) indicates that there have been a total 
of 20 tornado incidents in Indian River County since 1950.  The majority of the events have 
been F0 and F1.  NCDC data also indicate that there has been one tornado-related injury, no 
deaths, and $1,940,000 in property damage associated with tornado events in the County.  
Table 4.6 describes some of the more significant tornado events that have occurred within 
the County.

FUJITA SCALE OPERATIONAL 
EF-SCALE

F
Number

Damage 
Scale Fastest 

1/4-mile 
(mph)

3 Second 
Gust 

(mph)

EF
Number

Damage 
Scale

3 
Second 

Gust 
(mph)

0 Little 
Damage 40-72 45-78 0 Light Damage 65-85

1 Minor 
Damage 73-112 79-117 1 Moderate 

Damage 86-110

2 Roof 
Gone 113-157 118-161 2 Considerable 

Damage 111-135

3 Walls 
Collapse 158-207 162-209 3 Severe 

Damage 136-165

4 Blown 
Down 208-260 210-261 4 Devastating 

Damage 166-200

5 Blown 
Away 261-318 262-317 5 Incredible 

Damage Over 200
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Table 4.6.  Tornado incidents, Indian River County, 1950 – 2014.

Date Magnitude
Path 

Length
(miles)

Path 
Width
(yards)

Description

10 November 1963 F2 2 33 None Available
3 February 1970 F2 0 33 None Available
8 April 1973 F0 .2 20 None Available
4 October 1978 F0 0 20 None available
3 September 1979 F1 0 30 None available

20 August 1981 F0 .1 30

Tornado touched down in a wooded area 
two miles west of Vero Beach during a 
severe thunderstorm. Several trees were 
blown down, but no other damage or injuries 
were reported.

24 May 1984 F0 1 30
A roof was destroyed and a wall of the 
building was damaged and several power 
lines were downed.

25 May 1985 F1 2 30 None available
12 July 1987 F0 1 30 None available
27 June 1992 F0 0 10 None available

31 March 1996 F0 .1 30
A small F0 tornado touched down briefly 
blowing down a few trees along State Road 
60 about eight miles west of Vero Beach.

25 September 1998 F1 2 40 Downed trees and damaged roofs in 
Sebastian

24 June 2001 F1 2 1 Downed trees and damaged roofs and shed 
in Sebastian

14 September 2001 F0 .2 30

A rain band associated with Tropical Storm 
Gabrielle moving north along the Florida 
coastline produced a small F0 tornado just 
south of Sebastian Inlet. The tornado was 
on the ground briefly, blowing down a few 
trees, damaging a camp trailer and a picnic 
shelter.

13 December 2002 F1 1 60
Destroyed 2 homes, damaged 7 homes and 
3 vehicles in Wabasso (¼ mile south of SR 
570 and ½ mile west of U.S. Highway 1)

25 September 2004 F1 1 30

As the main eye wall of Hurricane Jeanne 
crossed the coast, a tornado-like event 
moved through the NE corner of the 
intersection of I- 95 and Hwy 60, west of 
Vero Beach. There was a path of blown 
down trees surrounded by trees with little 
damage.

12 July 2009 EF0 .44 20
A brief tornado developed over the rural 
area of Indian River County associated with 
a rapidly developing cell on the south end of 
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a line of storms, resulting from a collision of 
sea breezes.

18 June 2010 EF0 .02 10

A thunderstorm briefly became severe and 
produced damaging winds, affecting a small 
area in St. Cloud. Another strong storm west 
of Vero Beach produced an outflow 
boundary which intersected a newly 
developing cell, resulting in funnel cloud and 
brief tornado (landspout) touchdown.

18 October 2011 EF0 .14 75

Radar-detected rotation within a 
northeastward moving thunderstorm cell 
spawned a short-track EF0 tornado in Vero 
Beach Highlands. A NWS damage survey 
estimated maximum winds of 65-70 mph. An 
unoccupied home on 22nd Place SE 
sustained major damage, with part of the 
roof removed. A metal storage shed on a 
nearby property became airborne and 
landed in a neighbor’s front yard. Small 
branches broke from trees and shrubs were 
knocked down and light damage (mainly to 
soffits and due to impact from debris) 
occurred to other homes within the area. 
There were no injuries. 
Light damage extending one block north 
and south of 22nd place southeast with 
small trees damaged and metal storage 
shed blown off its foundation.

27 August 2012 EF0 1.61 180

An EF0 tornado touched down just 
southeast of Indian River County Fire 
Station number 7 on 12th Street in Vero 
Beach. A discontinuous path of damage 
stretched 1.6 miles through the Vero Beach 
Estates and Countryside Village Mobile 
Home Parks, crossed State Road 60, and 
lifted just north of the Paradise Park 
residential area. A total of 95 structures 
(mostly mobile homes) were damaged, with 
62 receiving minor damage and 33 
sustaining major damage due to wind and 
rain.

Source: National Climatic Data Center, 2014.

The NCDC has recorded tornado events in unincorporated Indian River County, 
the City of Vero Beach, the City of Sebastian, Town of Fellsmere, and Wabasso (located in 
unincorporated County).  No events have been recorded in the Town of Indian River Shores 
or Orchid. 

During the tornado in December of 2002, the ARC provided services to 
three families hit by the tornado and opened a shelter for 38 families who were ordered to 
evacuate because their homes were deemed unsafe. 
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Because tornadoes are hazards that are not bounded by geographic or 
topographic characteristics, there are no definite means to determine whether or not the 
extent of this hazard differs from jurisdiction to jurisdiction within Indian River County. 

4.1.3.2 Vulnerability Assessment

Tornado events can have the following potential impacts within a community:

Excessive wind;
Electric power outage;
Surface and air transportation disruption;
Telecommunications system outage;
Human health and safety;
Psychological hardship; and
Economic disruption.

Indian River County's vulnerability to tornadoes is compounded by the high 
concentration of mobile home residents in large mobile home communities.  According to the 
2000 U.S. Census, there are 6,786 mobile homes in Indian River County, representing 
11.7% of the total housing units in the County.  Three municipalities within Indian River 
County have significant concentrations of mobile homes.  Sebastian has a total of 564 mobile 
homes, representing 7.6% of the total housing units.  Wabasso has a total of 166 mobile 
homes, representing 31.9% of the total housing units.  Fellsmere has a total of 397 mobile 
homes, representing 42.4% of the total housing units. 

4.1.3.3 Risk Assessment

Historical data indicate the overall vulnerability of Indian River County to 
tornadoes is low, but some specific communities have a moderate to high vulnerability to this 
hazard due to the type of construction or numbers of mobile homes (manufactured housing 
units) within their boundaries.  These communities include Sebastian, Wabasso, and 
Fellsmere. 

Tornado risk is defined as the annual probability of significant structural damage 
and is divided into four probabilities of occurrence: <1 in 500, 1 in 500, 1 in 200, and 1 in 100.  

Table 4.7 Tornado exposure, Indian River County, 2014.

Probability of 
Occurrence

Number of 
Structures Value of Structures Population at Risk

1 in 500 54,217 $16,308,608 141,994
Source: Hazus
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4.1.4 Severe Thunderstorms/Lightning

4.1.4.1 Hazard Identification

A severe thunderstorm is defined as a thunderstorm containing one or more of the 
following phenomena: hail of at least 1 inch, surface wind speeds of 58 miles per hour or 
greater, or any combination of those two criteria (NOAA, NWS, 2014).  Severe weather can 
include lightning, tornadoes, damaging straight-line winds, and large hail.  Most individual 
thunderstorms only last several minutes; however, some can last several hours. 

Long-lived thunderstorms are called super cell thunderstorms.  A super cell is a 
thunderstorm that has a persistent rotating updraft.  This rotation maintains the energy 
release of the thunderstorm over a much longer time than typical, pulse-type thunderstorms, 
which occur in the summer months.  Super cell thunderstorms are responsible for producing 
the majority of severe weather, such as large hail and tornadoes (NOAA, NWS, 2003).  
Downbursts also are occasionally associated with severe thunderstorms.  A downburst is a 
strong downdraft resulting in an outward burst of damaging winds on or near the ground.  
Downburst winds can produce damage similar to a strong tornado.  Although usually 
associated with thunderstorms, downbursts can occur with showers too weak to produce 
thunder (NOAA, NWS, 2003).  Strong squall lines also can produce widespread severe 
weather, primarily very strong winds and/or microbursts.

When a severe thunderstorm approaches, the NWS will issue an advisory.  
According to NOAA, NWS (1994) two possible advisories are as follows:

Severe Thunderstorm Watch: Conditions are favorable for the development of 
severe thunderstorms.
Severe Thunderstorm Warning: Severe weather is imminent or occurring in 
the area. 

Historic Events.  Indian River County averages more than 70 days with 
thunderstorms per year, with the most frequent occurrences being between the months of 
July and September.  According to the NCDC, there have been a total of 61 thunderstorm 
events in Indian River County since 1953, causing a total of $1.376 million in property 
damage.  On 13 March 1993, a downburst in Vero Beach damaged eight homes and three 
commercial buildings.  On 5 April 1995, a thunderstorm damaged several homes in the 
Windsor Subdivision in Wabasso.  On 26 June 1995, a thunderstorm knocked down stadium 
lighting at Dodgertown in Vero Beach.  In Sebastian, storms in May 1996 and August 2002 
damaged a 20-passenger airplane and 3 moored vessels, respectively.  In January of 1999, 
a thunderstorm in Vero Beach caused $5,000 worth of damage to doors at the Vero Beach 
Municipal Airport.  In the past 5 years, the City of Vero Beach has recorded four severe 
thunderstorm events; and the Town of Indian River Shores has recorded three severe 
thunderstorm events, one of which reported moderate property damage (these were reports 
to NCDC through 11/2014).

NCDC has recorded 57 incidents of hail in Indian River County.  The average 
accumulation for these events being 1.15 inches.  The City of Vero Beach has recorded 
ten incidents of hail since 2004, the Town of Fellsmere, three; and the City of Sebastian, one
(these were reports to NCDC through 11/14).
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Because thunderstorms are hazards that are not bounded by geographic or 
topographic characteristics, there are no definite means to determine whether or not the 
extent of this hazard differs from jurisdiction to jurisdiction within Indian River County. 

Perhaps the most dangerous and costly effect of thunderstorms is lightning.  As a 
thunderstorm grows, electrical charges build up within the cloud.  Oppositely charged 
particles gather at the ground below.  The attraction between positive and negative charges 
quickly grows strong enough to overcome the air's resistance to electrical flow.  Racing 
toward each other, the charges connect and complete the electrical circuit.  Charge then 
surges upward from the ground at nearly one-third the speed of light and produces a bright 
flash of lightning (Cappella, 1997).

On average, lightning kills more people than any other weather event. Florida 
leads in the nation in lightning related deaths and injuries.  Most lightning strike fatalities 
occur in June, July, and August.  Between 1959 and 2013, there have been 468 lightning-
related deaths in Florida (http://articles.orlandosentinel.com/2013-07-05/news/os-lightning-
deaths-florida-20130705_1_lightning-alley-lightning-deaths-john-jensenius). Nationwide, 
lightning-related economic losses amount to over $5 billion dollars per year, and the airline 
industry alone loses approximately $2 billion a year in operating costs and passenger delays 
from lightning (National Lightning Safety Institute, 2004c).

Between 1959 and 2014, Indian River County recorded one lightning-related 
death (Wabasso) and seven injuries (4 Wabasso, 2 Sebastian, 1 Indian River Shores).  
According to the NCDC, two major lightning incidents caused $1,050,000 in property 
damage.  The majority of the damage came on 1 June 1997 when a lightning-related fire 
destroyed a million dollar home in Vero Beach. Between 1994 and 2009 there have been five 
lightning events recorded with the NCDC – resulting in seven injuries (4 in Wabasso and 3 in 
Sebastian) and one death (in Wabasso). 

4.1.4.2 Vulnerability Assessment

Thunderstorm events can have the following potential impacts within a 
community:

Excessive wind;
Excessive water;
Damaging hail;
Electric power outage;
Surface and air transportation disruption;
Telecommunications system outage;
Human health and safety;
Psychological hardship;
Economic disruption;
Fire; and
Stormwater drainage impairment. 

Thunderstorms typically cause damage in a community by knocking down trees 
and power lines.  Downed trees can block key roadways within a community, making 
emergency response more difficult.  Downed power lines block roadways, disrupt businesses 
when power is lost, and pose threats to people when lines are severed.  Mobile homes also 
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are more susceptible during severe thunderstorm activity.  According to the Housing Element 
of the Indian River County 2030 Comprehensive Plan, there are 7,193 mobile homes utilized 
as year-round dwelling units in the county. This represents 9.75 percent of the countywide 
housing stock in that category. Three municipalities within Indian River County have 
significant concentrations of mobile homes.  Sebastian has a total of 564 mobile homes, 
representing 7.6% of the total housing units.  Wabasso has a total of 166 mobile homes, 
representing 31.9% of the total housing units.  Fellsmere has a total of 397 mobile homes, 
representing 42.4% of the total housing units. 

4.1.4.3 Risk Assessment

Vulnerability to severe thunderstorms and lightning is high in Indian River County, 
but many of the jurisdictions and population centers have only moderate vulnerabilities 
relative to these hazards.  This variation in relative levels of vulnerability is again primarily 
due to construction practices and community characteristics.  Working communities have a 
higher vulnerability to economic impacts by lightning than residential or retirement 
communities, all other factors being equal, while residential and retirement communities have 
a historically higher vulnerability in terms of lightning fatalities.

At the time of publication, a risk assessment model for severe thunderstorms was 
not available.  The County can expect losses similar to what it experienced in the past, which 
is about an average of $17,500 per year in property damage. 

Table 4.8 illustrates hail size estimates and descriptions. The potential damage 
and hailstorm intensity is described H0 to H10 according to the TORRO Hail Storm Intensity 
Scale. *Indian River County could reasonably expect hail of a size code 3 during a severe 
thunderstorm.

Table 4.8 TORRO Hailstorm Intensity Scale
Size 
Code

Maximum 
Diameter

Description Typical Damage Impacts

0 5mm Pea No damage
1 5 to 15 mm Mothball Slight general damage to plants, crops
2 10 to 20 mm Marble, grape Significant damage to fruit, crops, vegetation
3 20 to 30 mm Walnut Severe damage to fruit and crops, damage to glass 

and plastic structures, paint and wood scored
4 25 to 40 mm Pigeon’s egg/squash ball Widespread glass damage, vehicle bodywork 

damage
5 30 to 50 mm Golf ball/pullet’s egg Wholesale destruction of glass, damage to tiled 

roofs, significant risk of injuries
6 40 to 60 mm Hen’s egg Bodywork of grounded aircraft dented, brick walls 

pitted
7 50 to 75 mm Tennis ball/cricket ball Severe roof damage, risk of serious injuries
8 60 to 90 mm Large orange/softball Severe damage to aircraft bodywork
9 75 to 100 mm Grapefruit Extensive structural damage. Risk of severe or 

even fatal injuries to persons caught in the open
10 Over 100 mm Melon Extensive structural damage. Risk of severe or 

even fatal injuries to persons caught in the open

Table 4.9 is the Beaufort wind scale, which is used for estimating wind speed when
there is no standard instrumentation available. Indian River County could expect to receive 
Force 11 winds during a severe thunderstorm.
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Table 4.9 Beaufort Wind Scale
Force Wind

(Knots)
WMO

Classification
Appearance of Wind Effects

On the Water On Land
0 Less than 1 Calm Sea surface smooth and 

mirror like
Calm, smoke rises 
vertically

1 1-3 Light Air Scaly ripples, no foam 
crests

Smoke drift indicates wind 
direction, still wind vanes

2 4-6 Light Breeze Small wavelets, crests 
glassy, no breaking

Wind felt on face, leaves 
rustle, vanes begin to 
move

3 7-10 Gentle Breeze Large wavelets, crests 
begin to break, scattered 
whitecaps

Leaves and small twigs 
constantly moving, light 
flags extended

4 11-16 Moderate Breeze Small waves 1-4 ft. 
becoming longer, 
numerous whitecaps

Dust, leaves, and loose 
paper lifted, small tree 
branches move

5 17-21 Fresh Breeze Moderate waves 4-8 ft 
taking longer form, many 
whitecaps, some spray

Small trees in leaf begin 
to sway

6 22-27 Strong Breeze Larger waves 8-13 ft, 
whitecaps common, more 
spray

Larger tree branches 
moving, whistling in wires

7 28-33 Near Gale Sea heaps up, waves 13-
20 ft, white foam streaks 
off breakers

Whole trees moving, 
resistance felt walking 
against wind

8 34-40 Gale Moderately high (13-20 ft) 
waves of greater length, 
edges of crests begin to 
break into spindrift, foam 
blown in streaks

Whole trees in motion, 
resistance felt walking 
against wind

9 41-47 Strong Gale High waves (20 ft), sea 
begins to roll, dense 
streaks of foam, spray 
may reduce visibility

Slight structural damage 
occurs, slate blows off 
roofs

10 48-55 Storm Very high waves (20-3o 
ft) with overhanging 
crests, sea white with 
densely blown foam, 
heavy rolling, lowered 
visibility

Seldom experienced on 
land, trees broken or 
uprooted, “considerable 
structural damage”

11* 56-63 Violent Storm Exceptionally high (30-45 
ft) waves, foam patches 
cover sea, visibility more 
reduced

12 64+ Hurricane Air filled with foam, waves 
over 45 ft, sea completely 
white with driving spray, 
visibility greatly reduced
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4.1.5 Wildland/Urban Interface Zone

4.1.5.1 Hazard Identification

Florida’s population has nearly tripled in the last century, and much of the growth 
has occurred in the undeveloped areas. The trend has created a complex landscape known 
as the Wildland/Urban Interface, a set of conditions under which wildland fires move beyond 
trees and undergrowth to threaten neighborhoods. Ensuring a home is compatible with nature 
can help save it and the entire community when wildfire strikes.  

 Florida’s wildfire season is twelve months long. Indian River County has 
wildfires throughout the year. The most active part the year is typically December through the 
beginning of June. Generally, Indian River County experiences the greatest number of wildfires 
during April, May, and June. On average, Indian River County has 23 wildfires a year
depending on weather conditions. Refer to table 4.10 for details by cause.

 South Florida has several areas of spot building where homes are built in 
neighborhoods with large, unmanaged properties nearby where little or no regular landscape 
maintenance is conducted. Local governments often require neighborhoods to maintain 
designated preserves or conservation areas where plants and wildlife must remain untouched. 
Work in the preserves is often restricted to minimize the impacts for wildlife and native 
vegetation. Yet these preserves must still be managed. Fire plays an important role because 
Florida plants and animals rely on it.

 If the conservation areas are left unmanaged the accumulation of dead fuels and 
untreated new growth can create an undesirable effect, such as extreme fire behavior and 
habitat loss for the wildlife. Regular maintenance of preserves improves the chances for new 
growth. Otherwise, dead vegetation accumulates and causes fire danger to increase. These 
unmanaged areas force animals to forage outside their normal habitat. Regular food supplies 
run low for gopher tortoises and other species that rely on periodic fire to burn off the excess 
vegetation often found in these preserves. 

 Large undeveloped properties owned by city, county, state or federal agencies might 
have set as these areas as preserves or natural areas. A management plan is needed to 
reduce the hazardous buildup of dead vegetation. The Florida Forest Service continues to 
work together with municipalities in Indian River County to educate and facilitate mitigation in 
identified high risk areas. 
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Table 4.10 Indian River County’s Five Year Wildfire Causes by Ignition Type (2010-2014)
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Source: Florida Forest Service, 2014. 

 

 

 
Source: Florida Forest Service, 2014. 
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Figure 4.8 Map of Indian River County Wildfires, 2010-2014.

 

Source: Florida Forest Service, 2015 
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From 2009-2013, Indian River County has had 124 wildfires that have burned
2,980 acres.  Lightning, debris, children, or power lines were the most common ignition 
source for wildland fires in Indian River County (Florida Forest Service, 2014).  

A muck fire is a fire that consumes all the organic material of the forest floor and 
also burns into the underlying soil.  It differs from a surface fire by being invulnerable to wind.  
If the fire gets deep into the ground, it could smolder for several years.  In a surface fire, the 
flames are visible, and burning is accelerated by wind.  Whereas in a muck fire, wind is not 
generally a serious factor (Canadian Soil Information System, 1996).  Another extraordinary 
fact about muck fires has to do with their release of carbon dioxide.  A peat bog that is on fire 
can release more carbon dioxide into the atmosphere than all the power stations and car 
engines emit in Western Europe in 1 year (Pearce, 1997).  This type of fire could have a 
significant impact on global warming.

Historic Events. Muck fires are not a frequent threat to Florida.  However, during 
a drought in the 1980’s, fires in the Everglades consumed the rich, dried out muck that had 
once been the bottom of the swamp.  These fires burned deep into the ground and required 
alternative firefighting techniques.  Muck fires occur very infrequently in Indian River County, 
and the only areas where this hazard might produce impacts are in the western portions of 
the County.  At the present time, muck fires are not considered a significant hazard. 

4.1.5.2 Vulnerability Assessment

Wildland fires can have the following potential impacts within a community:

Electric power outage;
Surface and air transportation disruption;
Telecommunications system outage;
Human health and safety;
Psychological hardship;
Economic disruption;
Disruption of community services;
Agricultural/fisheries damage;
Loss of livestock;
Damage to critical environmental resources;
Damage to identified historical resources 

Figure 4.9 illustrates the Wildland Urban Interface (WUI) Risk Index layer, which 
is a rating of the potential impact of a wildfire on people and their homes. 
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Figure 4.9 Countywide Impact of Wildfire

The Wildland Urban Interface (WUI) 
Risk Index layer is a rating of the 
potential impact of a wildfire on 
people and their homes.  The key 
input, WUI, reflects housing density 
(houses per acre) consistent with 
Federal Register National standards. 

The range of values is from -1 to -9, 
with -1 representing the least 
negative impact and -9 representing 
the most negative impact.  For 
example, areas with high housing 
density and high flame lengths are 
rated -9 while areas with low housing 
density and low flame lengths are 
rated -1. 

Source: www. Southernwildfirerisk.com 
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4.1.5.3 Risk Assessment

Low Wildfire Hazard -Homes are built with concrete and appropriate non-flammable 
roofing materials. Short grass, low shrubs and light duff are present. The forest and heavy 
vegetation are not continuous throughout the community. Wildfires that do occur in these areas 
are less intense and easier to suppress because of the lower volume of fuel to feed and sustain 
the fire. (Vero Beach) 

Medium Wildfire Hazard - Wildland vegetation is continuous throughout the 
community. Tall grass, medium shrubs, thick duff and ladder fuels are prominent in the area. 
Vegetation is less than 30 feet from homes.  Homes are built with vinyl, plastic or other types 
of less fire-resistant materials. Access is limited and the concentration of fuel to feed fires 
causes more intense fire behavior. Fire suppression becomes more difficult and 
costly. (Fellsmere, Florida Ridge, Gifford, Olso, Roseland, Vero Beach South, Vero Lake 
Estates, Wabasso, and Winter Beach)

High Wildfire Hazard -Dense, highly flammable vegetation surrounds the 
neighborhood and is within a few feet of homes. A thick layer of vegetation is present on the 
forest floor. Access to the neighborhood is limited to one entrance and/or on poorly 
maintained roads. Homes are rarely built with fire-resistant materials. Continuous, overgrown 
vegetation limits access and creates intense wildfire conditions. Fire suppression is 
challenging and requires more resources (engines, dozers, and aircraft) and firefighters than 
normal. (Sebastian) 

Hazard Rating Factors – Although there are many factors that affect the survivability of 
homes during wildfires, the following have been shown to be important in Florida.

(1) Access –Roadway and shoulder widths, road maintenance standards, turnarounds and 
road surface materials affect how quickly emergency crews can respond, as well as how 
quickly and safely residents can evacuate. 

(2) Vegetation –Wildland vegetation (fuel) in Florida is highly variable both in amount and type 
and burns differently at different times of the year. Generally speaking, native vegetation is 
more likely to burn during the winter months when grasses and weeds have been killed by 
frosts and freezing temperatures. In addition, many plants found in Florida eco-systems 
have a waxy leaf surfaces or resinous sap. These plants can burn even though the leaves 
are still green. Both dead and live fuels also tend to dry more rapidly in areas where 
extensive drainage systems have been constructed for development. The biggest concern 
for firefighters is how close the fuel (vegetation) is to the home. Firefighters recommend at 
least 30 feet of defensible space between home and woods.

(3) Building Construction –Construction materials such as vinyl soffits and siding and wood 
shake shingles have a greater potential for damage from wildfire than fire resistant building 
materials. Vinyl soffits will soften when exposed to heat or flames from a wildfire and fall 
away from the roof trusses. When this occurs, windblown embers (fire brands0 can enter 
the attic area and ignite the ceiling/ roof.

(4) Fire Protection – The key to successful controlling any wildfire is starting suppression action 
(attacking the wildfire) while it is still small. Firefighter access to a dedicated supply of water
is an important factor. A reliable water source that will be unaffected by a sudden power 
loss is much better than relying on individual residential well systems and “trucked in” water 
to fight a wildfire and protect homes. Numerous structures may be threatened 
simultaneously, requiring large quantities of water. 
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(5) Utilities – Above ground utilities can be both a cause of wildfire and also a hindrance to 
effective suppression.  Florida Forest Service’s firefighting dozers and fire plows can fall 
into unmarked septic tanks or sever buried lines. If firefighters cannot respond or are 
delayed because of these hazards, there is a greater chance that threatened structures will 
be lost.  
 

Table 4.11.  Average annual loss due to wildland fire, Indian River County, 2010-2014. 
 

Type Threatened Damaged Lost
Businesses 3 2
Outbuildings 18 1
Residences 45

Source: Florida Forest Service, 2015

Table 4.12. - Wildfire Information Resources 

Florida Forest Service http://www.freshfromflorida.com/Divisions-Offices/Florida-
Forest-Service/Wildland-Fire/Current-Fire-Conditions 

When Nature is Your 
Neighbor, Landscaping to 
reduce your wildfire risk 

http://freshfromflorida.s3.amazonaws.com/South_Florida_Fi
rewise_Landscaping_Guide.pdf 

Firewise Communities http://www.firewise.org/wildfire-preparedness.aspx  

Fire Adaptive Communities http://www.fireadapted.org/  

Good Fires www.goodfires.org  

University of Florida  http://fireinflorida.ifas.ufl.edu/landscaping.html  

Florida Division of 
Emergency Management 

http://floridadisaster.org/EMTOOLS/wildfire/wildfire.htm  
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4.1.5.3 Wildfire Mitigation

Homeowner Mitigation - It is recommend by the Florida Forest Service that 
homeowners in Indian River County learn the importance of the Firewise Principals. National 
Firewise Principals stress the importance of defensible space and less flammable landscaping. 

Defensible space is the area around a home where the vegetation has been modified 
to reduce the wildfire threat and to provide an opportunity for firefighters to effectively defend 
the house. Lean, Clean and Green. A good defensible space serves three purposes: (1) keeps 
low intensity ground fires from reaching structures, fences, decks, etc. (2) provides a relatively 
safe area for firefighters to protect the structure (3) keeps a house fire from spreading to nearby 
woodlands.

Less-flammable landscaping can be functional for wildfire protection and still provide 
food and cover for wildlife, shade for energy conservation, aesthetics and water conservation. 
Florida’s native vegetation are highly flammable plants burn readily because they adapted to 
survive in fire dependent eco-systems and/ or they may contain flammable compounds that 
support fire. Less-flammable plants are desirable in the Firewise landscaping because they 
are less likely to burn. 

Large Landowner Mitigation – When a natural area becomes overgrown, a purging fire 
is inevitable and natural. On large parcels of land, leaf blowers and hedge trimmers are not an 
effective or cost efficient way to treat hazardous fuels buildup. The process of reducing the 
wildfire risk will include reduction or elimination of hazardous accumulation of dead leaf litter 
through mechanical and prescribed fire treatments.    

Wildfire Mitigation will target highly flammable vegetation types in Florida. Mechanical 
treatments, such as mulching, chopping or grinding up highly flammable shrubs or small trees, 
is effective at reducing future fire intensity and improving tree health. Although these 
treatments do leave behind woody debris, the debris will decompose to a more manageable 
height in the event of a wildfire.   

Prescribed fire is more effective and cost efficient than mechanical treatments at 
reducing leaf litter/debris. With Florida’s subtropical climate, the vegetation will grow back to
extremely flammable levels within a few years unless a management plan is developed and 
implemented. Management plans might require a combination of mechanical and prescribed 
fire techniques. 

Authorized Burns 
Under Florida Statue 590 & 5I2, the Florida Forest Service administers Florida’s outdoor 
burning and forest fire laws. The Florida Forest Service provides burn authorizations to land 
managers, ranchers and sugarcane farmers to burn for the following reasons:

Ranchers/ dairy farmers use prescribed burning to increase the diversity and structure of 
vegetation to benefit wildlife and maintain livestock production. Rancher’s burn during the 
cold months in order to prepare the land for grazing during the spring and summer 
months. 
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Farmers burn between crops. Fire burns the stubble of the crop after it has been 
harvested. The fire also enriches the soil and helps combat disease, insects and weeds.

The ability of farmers to burn sugarcane is significant, burning before harvesting allows 
more efficient sugarcane harvesting in the field and improves sugar quality and recovery 
in the factory.

Land clearing companies pile the dead vegetation and burn it instead of hauling it off. 
Burning reduces the overall cost to the home builder.

Land managers who manage large parcels of land for private landowners or federal, state 
and local government agencies use prescribe fire to manage their land. The fire cleans 
the forest floor of leaf litter allowing new growth to sprout. (for example: Water 
Management, State Parks, and private large parcel)

Citrus growers pile burns for pruning and cleaning the orange groves. Burning, as 
opposed to hauling the debris to landfill, reduces the product cost to the consumer and
helps prevent spread of diseases.

4.1.6 Extreme Temperatures

4.1.6.1 Freezing Temperatures

Hazard Identification. According to the U.S. Department of Agriculture and 
Consumer Services, a moderate freeze may be expected every 1 to 2 years.  Severe freezes 
may be expected on an average of once every 15 to 20 years.  Freezes pose a major hazard 
to the agriculture industry in Indian River County on a recurring basis, and are a significant 
threat to the economic vitality of the State's vital agriculture industry.  Agricultural lands 
represent nearly one-half of all land in Indian River County (University of Florida, 2001). 

According to the 2010 U.S. Census, 37,504 residents (27%) in Indian River 
County are over the age of 65.  Freezing conditions primarily affect agriculture and homeless 
indigents.  When conditions are predicted to be below freezing, cold weather shelters may be
opened.  A survey of the County’s homeless population was conducted in 2013, indicating 
that there are approximately 837 homeless individuals within the County (Florida Department 
of Children and Families, 2013).  Inland communities away from the moderating influence of 
the ocean or the estuary are more vulnerable to temperature extremes as are areas with 
significant agricultural assets.  (Council on Homelessness - Florida Department of Children 
and Families, 2013)

Historic Events.  Indian River County has experienced four significant freezes 
between 1970 and the present.  Florida has experienced a number of severe or disastrous 
freezes, when the majority of the winter crops are lost.  The lowest temperature ever 
recorded in the state of Florida is -2°F (NCDC, 1999a) on February 13, 1899 in Tallahassee.  
Since December 1889, there have been at least 22 recorded severe freezes; the most recent 
being in 2010, when a Secretarial Disaster Declaration was issued for crop losses estimated 
to be in the hundreds of millions of dollars.  During this event, everything from fruits and 
vegetables to nursery plants and shrubs to tropical fish felt the effects of the freeze.
There were no data available to document previous occurrences of severe freeze by 
jurisdiction. 
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Because temperature extremes are hazards that are not bounded by geographic 
or topographic characteristics, there are no definite means to determine whether or not the 
extent of this hazard differs from jurisdiction to jurisdiction within Indian River County. 

4.1.6.2 Extreme Heat

Hazard Identification.  Temperatures that remain 10° or more above the average 
high temperature for a region and last for several weeks are defined as extreme heat (FEMA, 
1993).  Humid conditions, which add to the discomfort of high temperatures, occur when an 
area of high atmospheric pressure traps hazy, damp air near the ground.

Human bodies dissipate heat in one of three ways: by varying the rate and depth 
of blood circulation; by losing water through the skin and sweat glands; and by panting.  As 
the blood is heated to above 98.6°, the heart begins to pump more blood, blood vessels 
dilate to accommodate the increased flow, and the bundles of tiny capillaries penetrating 
through the upper layers of skin are put into operation.  The body's blood is circulated closer 
to the surface, and excess heat is released into the cooler atmosphere.  At the same time, 
water diffuses through the skin as perspiration.  The skin handles about 90% of the body's 
heat dissipating function.

Heat disorders generally have to do with a reduction or collapse of the body's 
ability to cool itself by circulatory changes and sweating, or a chemical (salt) imbalance 
caused by too much sweating.  When the body cannot cool itself, or when it cannot 
compensate for fluids and salt lost through perspiration, the temperature of the body's inner 
core begins to rise and heat-related illness may develop.  Studies indicate that, other things 
being equal, the severity of heat disorders tend to increase with age.  Heat cramps in a 
17-year old may be heat exhaustion in a 40-year old, and heat stroke in a person over 60.

When the temperature gets extremely high, the NWS has increased its efforts to 
alert the general public as well as the appropriate authorities by issuing special weather 
statements.  Residents should heed these warnings to prevent heat-related medical 
complications.  As a result of the latest research findings, the NWS has devised the "Heat 
Index" (HI).  The HI, given in degrees Fahrenheit, is an accurate measure of how hot it really 
feels when relative humidity is added to the actual air temperature.  The NWS will initiate 
alert procedures when the HI is expected to exceed 105°F for at least two consecutive days.  
Possible heat disorders related to the corresponding HI are listed below.

Heat Index of 130°F or higher – Heatstroke/sunstroke with exposure for 
people in higher risk groups;
Heat Index of 105°F-130°F – Sunstroke, heat cramps, and heat exhaustion 
likely and heatstroke possible with prolonged physical activity;
Heat Index of 90°F-105°F – Sunstroke, heat cramps with prolonged exposure; 
and
Heat Index of 80°F-90°F – Fatigue possible with prolonged exposure and 
physical activity (NWS, 1999b).

Historic Events.  The highest temperature ever recorded in the state was on June 
29, 1931 at 109°F in Monticello at an elevation of 207 feet (NCDC, 2003b).  From 1979-2003, 
excessive heat exposure caused 8,015 deaths in the United States. During this period, more 
people in this country died from extreme heat than from hurricanes, lightning, tornadoes, 
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floods, and earthquakes combined. In 2001, 300 deaths were caused by excessive heat 
exposure.” (CDC, 2009)There were no data available to document previous occurrences of
extreme heat by jurisdiction.

Because temperature extremes are hazards that are not bounded by geographic 
or topographic characteristics, there are no definite means to determine whether or not the 
extent of this hazard differs from jurisdiction to jurisdiction within Indian River County. 

4.1.6.3 Vulnerability Assessment

Extreme temperature events can have the following potential impacts within a 
community:

Electric power outage;
Human health and safety;
Psychological hardship;
Economic disruption;
Agricultural/fisheries damage; and
Damage to critical environmental resources;

Temperature extremes, both freezes and periods of excessive heat, impact 
communities with a larger population of older people to a greater extent than those with 
younger populations.  According to the 2010 U.S. Census, 41,178 residents (29%) in Indian 
River County are over the age of 65 (http://quickfacts.census.gov/qfd/states/12/12061.html).
Freezing conditions primarily affect agriculture and homeless indigents.  When conditions are 
predicted to be below freezing, shelters are opened.  A survey of the County’s homeless 
population was conducted in 2013, indicating that there are approximately 837 homeless 
individuals within the County 
(http://www.dcf.state.fl.us/programs/homelessness/docs/2013CouncilReport.pdf). Inland 
communities away from the moderating influence of the ocean or the estuary are more 
vulnerable to temperature extremes as are areas with significant agricultural assets.  During 
2006–2010, about 2,000 U.S. residents died each year from weather-related causes of 
death. About 31% of these deaths were attributed to exposure to excessive natural heat, heat 
stroke, sun stroke, or all; 63% were attributed to exposure to excessive natural cold, 
hypothermia, or both; and the remaining 6% were attributed to floods, storms, or lightning.
(http://www.cdc.gov/nchs/data/nhsr/nhsr076.pdf). This number is greater than the number of 
deaths caused by hurricanes and tornadoes combined. 

Extreme temperatures, especially freezes, can have significant impacts on 
agricultural economics in a community.  In 2007, Indian River County’s value of agricultural 
products sold was $136 million (http://www.freshfromflorida.com/Divisions-Offices/Marketing-
and-Development/Education/For-Researchers/Florida-Agriculture-Overview-and-Statistics).
In 2008, 136,896 acres were designated for agricultural use. This represents over 51% of the 
unincorporated area of the county. More than 60,000 acres in Indian River County are 
devoted to citrus production.  In 1997, the value of all farm lands and buildings in Indian River 
County was estimated to be $1,243,117 (University of Florida, 2001). 
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4.1.6.4 Risk Assessment

At the time of publication, a risk assessment model for extreme temperatures was 
not available.  The County can expect losses similar to what it has experienced in the past.

4.1.7 Erosion

4.1.7.1 Soil Erosion

Hazard Identification.  Soil erosion is the deterioration of soil by the physical 
movement of soil particles from a given site.  Wind, water, animals, and the use of tools by 
man may all be reasons for erosion.  The two most powerful erosion agents are wind and 
water, but in most cases, these are damaging only after man, animals, insects, diseases, or 
fire have removed or depleted natural vegetation.  Accelerated erosion caused by human 
activity is the most serious form of soil erosion, and can occur so rapidly that surface soil may 
sometimes be blown or washed away down to the bedrock. 

Undisturbed by man, soil is usually covered by shrubs and trees, dead and 
decaying leaves, or a thick mat of grass.  Whatever the vegetation, it protects the soil when 
rain falls or wind blows.  Root systems of plants hold soil together.  Even in drought, the roots 
of native grasses, which extend several feet into the ground, help tie down the soil and keep 
it from blowing away.  With the vegetation cover stripped away, soil is vulnerable to damage.  
Whether through cultivation, grazing, deforestation, burning, or bulldozing, once the soil is 
bare to the erosive action of wind and water, the slow rate of natural erosion is greatly 
increased.  Losses of soil take place much faster than new soil can be created.  With the 
destruction of soil structure, eroded land is even more susceptible to erosion.

The occurrence of erosion has greatly increased.  This is because of the activities 
of modern development and population growth, particularly agricultural intensification.  It also 
is in the field of agriculture that most efforts have been made to conserve soils, with mixed 
success (Union of International Associations, 1999).

Particles scattered by erosion can also cause problems elsewhere.  Stormwater 
drainage systems, both natural and mechanical, are frequently clogged by loose sediment.  If 
drainage systems are not cleared of uncontrolled sediment on a regular basis, they lose 
function.

4.1.7.2 Beach Erosion

Hazard Identification. Wind, waves, and long shore currents are the driving forces 
behind coastal erosion. This removal and deposition of sand permanently changes beach 
shape and structure (Sea Grant Haznet, 1998). Most beaches, if left alone to natural 
processes, experience natural shoreline retreat. Historically, shoreline retreat is exacerbated 
by the effects of stabilized (jettied) coastal inlets, which interrupt the natural transport of 
sediment and promote erosion on the downdrift beaches. It has been estimated that on the 
east coast of Florida, as much as 80% of the observed erosion is directly attributable to the 
effects of stabilized inlets (Dean and Work 1993). As houses, highways, seawalls, and other 
structures are constructed on or close to the beach, the natural shoreline retreat processes 
may be interrupted. Construction along a historically erosive shoreline increases the 
likelihood of a property becoming threatened by shoreline retreat. The wave climate 
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impacting the County’s 22.4 miles of coastline has contributed to the long term erosion of the 
County’s barrier island. The need for shore protection often results in property owners 
"hardening" the coast with a structure such as a seawall or revetment.

A seawall is a large concrete or steel sheet pile wall designed to protect buildings 
or other man-made structures from beach erosion.  A revetment is a cheaper option 
constructed with "rip rap" such as large boulders, concrete rubble, or even old tires.  Although 
these structures may serve to protect beachfront property for a while, the resulting disruption 
of the natural coastal processes has serious consequences for all beaches in the area.  
Seawalls inhibit the natural ability of the beach to adjust its slope to the ever-changing ocean 
wave conditions.  Large waves wash up against the seawall and rebound back out to sea, 
carrying large quantities of beach sand with them.  With each storm, the beach narrows, sand 
is lost to deeper water, and the long shore current scours the base of the wall.  Eventually, 
large waves impact the seawall with such force that a bigger structure becomes necessary to 
continue to resist the forces of the ocean (Pilkey and Dixon, 1996).

However, other shoreline protection strategies are commonly used to address 
shoreline retreat such as beach nourishment. Beach nourishment is the process of 
replenishing sand lost as a result of erosion. In Indian River County, the preferred shoreline 
protection strategy is beach nourishment.

To assist with its coastal management strategies and the long term sustainability 
of its shoreline, the county adopted its first Beach Preservation Plan in 1988, with updates in 
1998 and 2008; and is currently updating the plan again for completion in 2015.

Historic Events. Hurricanes Floyd and Irene (1999) and Hurricanes Frances and 
Jeanne (2004) caused significant beach erosion along the Atlantic Ocean.  Oceanfront 
property in the City of Vero Beach, Town of Indian River Shores, and Town of Orchid also 
experienced beach erosion during these two events.

The 2005 hurricane season was a record breaking season with 27 named storms. 
Florida was impacted by Hurricanes Dennis, Katrina, Ophelia, Rita, and Wilma, and Tropical 
Storms Arlene and Tammy. While the cumulative impact of these storms exacerbated 
erosion conditions in south and northwest Florida, Indian River County was spared. 

2008 was a relatively mild tropical storm season for Florida’s beaches with 
Tropical Storm Fay affecting predominantly the Atlantic shoreline, and the gulf coast 
receiving the fringe impacts of Hurricanes Gustav and Ike. 

Because of their location along the Atlantic Ocean and Intercoastal Waterway, the 
City of Vero Beach, Town of Indian River Shores, Town of Orchid, the City of Sebastian, and 
unincorporated County are more apt to experience beach erosion associated with wave or 
current action. 

4.1.7.3 Vulnerability Assessment

Erosion can have the following potential impacts within a community:

Soil/beach erosion;
Navigable waterway impairment;
Economic disruption;
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Damage to critical environmental resources; and
Stormwater drainage impairment. 

Indian River County’s vulnerability to soil collapse and beach erosion is moderate 
along its entire coastline.  The City of Vero Beach has a significant beach erosion problem, 
which resulted in two of the FEMA repetitive damage properties reported.  Other beachfront 
communities report low to moderate erosion problems.  Erosion also is a potential 
vulnerability for the communities located on both the Indian and Sebastian rivers.  
Vulnerability in the rest of the County is low to very low, with the exception of specific 
locations along some drainage canals.  The Department of Public Works has identified the 
following areas as being in need of beach nourishment projects:

Sectors 1 & 2 – R-4 to R-17;
Sector 3 – R-20 to R-55;
Sector 5 – R-74 to R-86; and,
Sector 7 – R-97 to R-107. 

4.1.7.4 Risk Assessment

FDEP updated a statewide assessment of beach erosion in 2014.  In that 
assessment, FDEP defined the "critical erosion area" as a segment of shoreline where 
natural processes or human activity have caused or contributed to erosion and recession of 
the beach or dune system to such a degree that upland development, recreation interests, 
wildlife habitat, or important cultural resources are threatened or lost.

There are three critical erosion areas (15.7 miles) in Indian River County.  The 
northern 9.5 miles (R1-R51.3) south of Sebastian Inlet is critically eroded threatening State
Road AIA, Sebastian Inlet State Park facilities, the McLarty Treasure Museum, and private
development along Ambersand Beach, Sanderling, Summerplace, and Wabasso Beach. The
museum has a rock revetment, and inlet sand transfer is conducted south of the inlet. A 
beach restoration project has been constructed at Ambersand Beach. The northern 3.1 miles 
of Vero Beach (R70-R86) is critically eroded with development and recreational interests 
being threatened. Much of this area has seawalls, dune restoration, and small dune 
nourishment projects, although a major beach restoration has not yet been designed. In 
southern Indian River County a 3.1-mile segment (R99-R115.7) is critically eroded 
threatening development interests. A beach restoration project has been constructed along a 
portion of this area (FDEP 2010).

4.1.8 Droughts

4.1.8.1 Hazard Identification

Drought is a normal, recurrent feature of climate, although many perceive it as a 
rare and random event.  In fact, each year some part of the U.S. has severe or extreme 
drought.  Although it has many definitions, drought originates from a deficiency of 
precipitation over an extended period of time, usually a season or more (National Drought 
Mitigation Center, 2010).  It produces a complex web of impacts that spans many sectors of 
the economy and reaches well beyond the area producing physical drought.  This complexity 
exists because water is essential to our ability to produce goods and provide services 
(National Drought Mitigation Center, 2010). 
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In Indian River County, the primary sources of water are deep wells for utility 
systems and shallow wells for rural areas.  Excess water from an interconnected series of 
lakes, rivers, canals, and marshes flows either north to the St. Johns River or east to the 
Indian River Lagoon (Indian River County Department of Emergency Services, 2002).  When 
this cycle is disrupted by periods of drought, one of the most potentially damaging effects is 
substantial crop loss in the western agricultural areas of the County.  In addition to obvious 
losses in yields in both crop and livestock production, drought in Indian River County is 
associated with increase in insect infestations, plant disease, and wind erosion.  The 
incidence of forest fires increases substantially during extended droughts, which in turn 
places both human and wildlife populations at higher levels of risk.

The St. Johns Water Management District and County staff manage the County's 
water resources.  Complementing the District's water management efforts during periods of 
critical water shortage, a countywide, uniform, forceful, contingency plan is in place to 
effectively restrict the use of water.

Historic Events. Florida experienced one of the most severe droughts in 2007 
dating back to when records started in the early 1900s. Lake Okeechobee, the region's 
primary reservoir, was down to less than half a foot above its record low.  The $15 billion 
landscaping and nursery industries, which comprise Florida's largest agricultural sector, may 
have been the hardest hit.  In November 2009 the lack of rainfall during rainy season led to 
Indian River County being named the driest county in the state and in danger of wildfires. 

Because drought is a hazard that is not bounded by geographic or topographic 
characteristics, there is no definite means to determine whether or not the extent of this 
hazard differs from jurisdiction to jurisdiction within Indian River County. 

4.1.8.2 Vulnerability Assessment

Drought can have the following potential impacts within a community:

Economic disruption;
Agricultural/fisheries damage;
Damage to critical environmental resources; and 
Wildland fire.

While Indian River County is moderately vulnerable to impacts from drought due 
to the County’s large agricultural land tax base, some communities are less vulnerable due to 
their location and non-agricultural economic base.

A few examples of direct impacts of drought are reduced crop, rangeland, and 
forest productivity; increased fire hazard; reduced water levels; increased livestock and 
wildlife mortality rates; and damage to wildlife and fish habitat.  Social impacts include public 
safety, health, conflicts between water users, reduced quality of life, and inequities in the 
distribution of impacts and disaster relief.  Income loss is another indicator used in assessing 
the impacts of drought; reduced income for farmers has a ripple effect throughout the 
region's economy (National Drought Mitigation Center, 2003).

The web of impacts is so diffuse that it is very difficult to come up with financial 
estimates of damages.  However, FEMA estimates $6 to $8 billion in losses as the annual 
average (FEMA, 1995).  The worst drought (36% of U.S.) in recent history occurred in July 
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1988, and the NCDC reports the estimated cost as $40 billion (National Drought Mitigation 
Center, 2010).

4.1.8.3 Risk Assessment

Indian River County overall, has a moderate vulnerability to the impacts from 
drought due to the County’s large agricultural land tax base.  The western area of the County 
is most vulnerable to the impacts of drought because this area is extensively involved in 
farming and ranching.  As of 2012, the average annual market value of agricultural products 
in Indian River County was $145 million (www.agcensus.usda.gov). The urbanized 
communities along the County’s coast are less vulnerable due to their location and non-
agricultural economic base.  Potential impacts to Indian River County’s potable water supply 
during drought conditions appear to be slight. 

The Palmer Drought Index has become the semi-official drought index. It is most
effective in determining long term drought—a matter of several months—and is not as good 
with short-term forecasts (a matter of weeks). It uses a 0 as normal, and drought is shown in 
terms of minus numbers; for example, minus 2 is moderate drought, minus 3 is severe 
drought, and minus 4 is extreme drought. The Palmer Index can also reflect excess rain 
using a corresponding level reflected by plus figures; i.e., 0 is normal, plus 2 is moderate 
rainfall, etc.

Another reference tool is the Keetch-Byram drought index (KBDI), which is a 
continuous reference scale for estimating the dryness of the soil and duff layers. The index 
increases for each day without rain (the amount of increase depends on the daily high 
temperature) and decreases when it rains. The scale ranges from 0 (no moisture deficit) to 
800 (prime drought condition). The range of the index is determined by assuming that there is 
8 inches of moisture in a saturated soil that is readily available to the vegetation.  In 
November, 2009, the lack of rainfall during rainy season led to Indian River County being 
named the driest county in the state of Florida and, according to the Florida Florida Forest
Service, in danger of wildfires. According to the Keetch Bryam Drought Index, the county 
measured in at 649 when the normal range for that time of year is 271-420. Indian River 
County could reasonably expect to see a drought index of this magnitude. 

4.1.9 Seismic Hazards

Seismic hazards, which include dam/levee failure, earthquakes, and sinkholes 
and subsidence, are considered to be a small enough threat to Indian River County that they 
will not be fully profiled.

4.1.9.1 Dam/Levee Failure

Hazard Identification.  Dam/levee failure poses a minor threat to population and 
property in Indian River County.  All dams and levees are earthen structures and are State, 
regional, local, or privately controlled.  The most significant risk related to dam/levee failure is 
flooding due to substantial rainfall and its eastward migration to final discharge in the Indian 
River Lagoon.  Structural and non-structural techniques to slow and contain this runoff 
incorporate several drainage systems.  Rainfall in excess of designed capacities could cause 
erosion of constructed drainage facilities and flooding of many areas including primary 
roadway evacuation routes (Indian River County Emergency Management, 2002).  According 
to the National Inventory of Dams, there are five listed dams in Indian River County (South 
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Relief Structure, Lateral C Structure, Main Canal Structure, North Relief Canal Structure, 
Lateral Structure #3 (United States Army Corps of Engineers, 1999).

Best available data do not indicate that there have been any dam or levee failures 
in Indian River County or the municipalities.  The overall extent of seismic hazards in Indian 
River County is uniform throughout the individual jurisdictions in the County. 

4.1.9.2 Earthquakes

Hazard Identification.  Although Florida is not usually considered to be a state 
subject to earthquakes, several minor shocks have occurred over time, but only one caused 
any damage (USDOI, USGS, 2004).

Historic Events.

In January 1879, a shock occurred near St. Augustine that is reported to have 
knocked plaster from walls and articles from shelves.  Similar effects were 
reported in Daytona Beach.  The shock was felt in Tampa, throughout central 
Florida, and in Savannah, Georgia as well (USDOI, USGS, 2004).
In January 1880 another earthquake occurred, this time with Cuba as the focal 
point.  Shock waves were sent as far north as the town of Key West (USDOI, 
USGS, 2004). 
In August 1886, Charleston, South Carolina was the center of a shock that 
was felt throughout northern Florida.  It rang church bells in St. Augustine and 
severely jolted other towns along sections of Florida’s east coast.  Jacksonville 
residents felt many of the strong aftershocks that occurred in September, 
October, and November 1886 (USDOI, USGS, 2004).
In June 1893, Jacksonville experienced a minor shock that lasted about 
10 seconds.  Another earthquake occurred in October 1893, which also did 
not cause any damage (USDOI, USGS, 2004).
In November 1948, doors and windows rattled in Captiva Island, west of 
Ft. Myers.  It was reportedly accompanied by sounds like distant heavy 
explosions (USDOI, USGS).
In November 1952, a slight tremor was felt in Quincy, a town located 20 miles 
northwest of Tallahassee.  Windows and doors rattled, but no damage was 
reported (USDOI, USGS).  

Table 4.13 illustrates the Modified Mercalli Intensity Scale of 1931 is the basis for 
the U.S. evaluation of seismic intensity. Unlike earthquake magnitude, which indicates the 
energy a quake expends, Mercalli intensity denotes how strongly an earthquake affects a 
specific place. The scale has 12 divisions, identified in the table below, and given that the 
best available data do not indicate that there have ever been any earthquakes in Indian River 
County or the municipalities, we could reasonable expect to experience Level I on the 
intensity scale.
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Table 4.13 The Modified Mercalli Intensity Scale
I. Not felt except by a very few under especially favorable circumstances.
II. Felt only by a few persons at rest, especially on upper floors of buildings. Delicately suspended objects may 
swing.
III. Felt quite noticeably indoors, especially on upper floors of buildings, but many people do not recognize it as 
an earthquake. Standing motor cars may rock slightly. Vibration like passing truck. Duration estimated.
IV. During the day felt indoors by many, outdoors by few. At night some awakened. Dishes, windows, and 
doors disturbed; walls make creaking sound. Sensation like heavy truck striking building. Standing motorcars 
rock noticeably.
V. Felt by nearly everyone; many awakened. Some dishes, windows, etc., broken; a few instances of cracked 
plaster; unstable objects overturned. Disturbance of trees, poles, and other tall objects sometimes noticed. 
Pendulum clocks may stop.
VI. Felt by all; many frightened and run outdoors. Some heavy furniture moved; a few instances of fallen plaster 
or damaged chimneys. Damage slight.
VII. Everybody runs outdoors. Damage negligible in buildings of good design and construction slight to 
moderate in well built ordinary structures; considerable in poorly built or badly designed structures. Some 
chimneys broken. Noticed by persons driving motor cars.
VIII. Damage slight in specially designed structures; considerable in ordinary substantial buildings, with partial 
collapse; great in poorly built structures. Panel walls thrown out of frame structures. Fall of chimneys, factory 
stacks, columns, monuments, walls. Heavy furniture overturned. Sand and mud ejected in small amounts. 
Changes in well water. Persons driving motor cars disturbed.
IX. Damage considerable in specially designed structures; well-designed frame structures thrown out of plumb; 
great in substantial buildings, with partial collapse. Buildings shifted off foundations. Ground cracked 
conspicuously. Underground pipes broken.
X. Some well-built wooden structures destroyed; most masonry and frame structures destroyed with 
foundations; ground badly cracked. Rails bent. Landslides considerable from river banks and steep slopes. 
Shifted sand and mud. Water splashed over banks.
XI. Few, if any (masonry), structures remain standing. Bridges destroyed. Broad fissures in ground. 
Underground pipelines completely out of service. Earth slumps and land slips in soft ground. Rails bent greatly.
XII. Damage total. Waves seen on ground surfaces. Lines of sight and level distorted. Objects thrown upward 
into the air.

4.1.9.3 Sinkholes and Subsidence

Hazard Identification.  Sinkholes are a common feature of Florida's landscape.  
They are only one of many kinds of karst landforms, which include caves, disappearing 
streams, springs, and underground drainage systems, all of which occur in Florida.  Karst is a 
generic term that refers to the characteristic terrain produced by erosional processes 
associated with the chemical weathering and dissolution of limestone or dolomite, the two 
most common carbonate rocks in Florida.  Dissolution of carbonate rocks begins when they 
are exposed to acidic water.  Most rainwater is slightly acidic and usually becomes more 
acidic as it moves through decaying plant debris.  Limestones in Florida are porous, allowing 
the acidic water to percolate through them, dissolving some limestone and carrying it away in 
solution.  Over time, this persistent erosion process has created extensive underground voids 
and drainage systems in much of the carbonate rocks throughout the state.  Collapse of 
overlying sediments into the underground cavities produces sinkholes (Florida Geological 
Survey, 1998).

The Florida Center for Instructional Technology (2008) has recorded six sinkholes in 
Indian River County.  The first three sinkholes developed in 1981; two were located in 
Fellsmere and the other in Vero Beach. All three sinkholes are less than 10 feet in width. The 
forth and largest developed in 1985, in Fellsmere and ranges from 31-80 feet in width.  The 
fifth and sixth developed in 2002 and 2005, in Vero Beach and both are less than 10 feet in 
width. The Florida Center for Instructional Technology database does not document any 
sinkholes in Indian River Shores, Orchid, or Sebastian. (Maps, Etc., 2014)
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4.1.9.4 Vulnerability Assessment

There are areas in western Indian River County where canal bank failures could 
cause or exacerbate flooding during heavy rain events or storms.  This problem is, however, 
more related to soil erosion than to actual levee failure.  There has never been any seismic 
activity, soil failures, and few sinkholes in Indian River County.  While these hazards may 
exist, County vulnerability to them at this time is considered very low.  

Seismic events can have the following potential impacts within a community:

Electric power outage;
Surface and air transportation disruption;
Potable water system loss or disruption;
Sewer system outage;
Telecommunications system outage;
Human health and safety;
Psychological hardship;
Economic disruption;
Disruption of community services;
Damage to identified historical resources;
Fire;
Toxic releases; and 
Stormwater drainage impairment. 

The USDOI, USGS and the Florida Department of Natural Resources Bureau of 
Geology have created a map illustrating sinkhole type, development, and distribution for the 
state of Florida.  Sinkhole risk is categorized using four categories.  According to this map, 
Indian River County lies in Area II, which is classified as having coverage between 30 and 
200 feet thick, consisting of incohesive and permeable sand.  Sinkholes are few, shallow, of 
small diameter, and develop gradually.  Cover-subsidence sinkholes dominate in this area.

4.1.9.5 Risk Assessment

There is no risk assessment data available for seismic hazards (sinkhole only) in 
Indian River County.

4.1.10 Agricultural Pests and Diseases

Florida is among the top three agriculture-producing states in the nation.  
Agriculture generates farm cash receipts of nearly $6 billion annually, of which citrus and 
vegetable crops contribute more than 40%.  The industry is susceptible to many hazards 
including freezes, droughts, and exotic pests or diseases.  Agricultural crops are grown 
throughout the state, and every region is vulnerable to the effects of an exotic pests or 
disease infestation.  As a result, Florida uses the second highest volume of pesticides in the 
nation. 

Agriculture and citrus production play a key role in the Indian River County 
economy; 52% of the County is farmland.  The main threats to the Indian River County 
agriculture industry are 1) Citrus canker, 2) Mediterranean fruit fly (Medfly), 3) Sugarcane 
pests, and 4) Tomato Yellow Leaf Curl Virus (TYLCV).
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Best available data do not indicate that there have been incidents of agricultural 
pests and diseases in Indian River County or the municipalities.

4.1.10.1 Citrus Canker and Citrus Greening

Citrus canker was found in Dade County in 2005, and by 2008 it had spread to 32 
counties with Florida.  Citrus canker is a bacterial disease of citrus that causes premature 
leaf and fruit drop.  It affects all types of citrus, including oranges, sour oranges, grapefruit, 
tangerines, lemons, and limes.  Symptoms found on leaves and fruit are brown, raised 
lesions surrounded by an oily, water-soaked area and a yellow ring or halo (Indian River 
County Agriculture Forum, 2009). 

There is no known chemical compound that will destroy the citrus canker bacteria.  
In order to eradicate the disease, infected trees must be cut down and disposed of properly.  
It is a highly contagious disease that can be spread rapidly by windborne rain, lawnmowers 
and other landscaping equipment, animals and birds, people carrying the infection on their 
hands or clothing, and moving infected or exposed plants or plant parts.

Citrus greening, also known as huanglongbing (HLB) or yellow dragon disease is 
one of the most serious citrus diseases in the world. It is a bacterial disease that greatly 
reduces production, destroys the economic value of fruit, and can kill trees. It has significantly 
reduced citrus production in Asia, Africa, the Arabian Peninsula, and Brazil. Once infected, 
there is no cure for a tree with citrus greening disease. In areas of the world where citrus 
greening is endemic, citrus trees decline and die within a few years. The disease specifically 
attacks citrus plants and presents no threat to humans or animals. 

4.1.10.2 Mediterranean fruit fly (Medfly)

Another threat to Indian River County's agriculture industry is the Medfly.  It is one 
of the world's most destructive pests and infests more than 250 different plants that are 
important for U.S. food producers, homeowners, and wildlife.  It is considered the greatest 
pest threat to Florida's $1.5 billion citrus crop, as well as endangering many other 
economically significant crops (Florida Department of Agriculture and Consumer Services, 
1998a).  For example, a Medfly outbreak in 1997 cost an estimated $32 million to eradicate in 
Manatee, Marion, Orange, Polk, and Sarasota counties (United States Department of 
Agriculture, 1999).  If a long-term or widespread Medfly infestation were to occur, Florida 
growers would not be permitted to ship numerous fruit and vegetable crops to many foreign 
and domestic markets.  The movement of fruits and vegetables, even within the state, would 
be disrupted, which could lead to higher prices in the supermarket.  Costly post-harvest 
treatment of fruits and vegetables to meet quarantine restrictions of domestic and foreign 
markets would also be required.  If the Medfly is not eradicated in Florida, ongoing pesticide 
treatments by homeowners and commercial growers will be necessary.

Adult Med flies are up to ¼ inch long, black with yellow abdomens, and have 
yellow marks on their thoraxes.  Their wings are banded with yellow.  The female Medfly 
damages produce by laying eggs in the host fruit or vegetable.  The resulting larvae feed on 
the pulp, rendering the produce unfit for human consumption.  In addition to citrus, med flies 
will feed on hundreds of other commercial and backyard fruit and vegetable crops.

Because med flies are not strong fliers, the pest is spread by the transport of 
larval-infested fruit.  The major threats come from travelers, the U.S. mail, and commercial 
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fruit smugglers.  Several steps have been taken to prevent new infestations.  State and 
Federal officials are working with postal authorities to develop ways to inspect packages 
suspected of carrying infested fruit.  In addition, public education efforts carrying the 
message, "Don't Spread Med" are being expanded (Florida Department of Agriculture and 
Consumer Services, 1998b).

4.1.10.3 Sugarcane Pests

Changes in sugarcane agriculture, including new disease and insect pests, have 
seriously impacted the quality of cane and juice delivered to the mill for processing.  These 
changing developments affect the level of sucrose, purity, fiber, and color of cane, resulting in 
a loss of sugar and decrease in the quantity and quality of sugar produced (Legendre et al., 
1998).

4.1.10.4 TYLCV

The TYLCV is believed to have entered the state in Dade County sometime in 
early 1997 (Florida Department of Agriculture and Consumer Services, 1999).  Symptoms 
vary among tomato types, but in general, leaves produced shortly after infection are reduced 
in size, distorted, cupped inward or downward, and have a yellow mottle.  Fewer than 1 in 
10 flowers will produce fruit after TYLCV infection, severely reducing yields.  

The virus is transmitted by adult silverleaf whiteflies.  Although frequent 
applications of pesticides help to decrease whitefly populations and suppress the spread of 
TYLCV, virus management through whitefly control is not possible in years where whitefly 
populations are high.  Fortunately, the virus is not transmitted through seed or casual contact 
with infected plants.

4.1.10.5 Vulnerability Assessment

Agricultural pests and diseases can have the following potential impacts within a 
community:

Human health and safety;
Psychological hardship
Economic disruption;
Agricultural/fisheries damage; and
Damage to critical environmental resources.

Agricultural pests and diseases are a more significant hazard in those areas of the 
County where agriculture is a more significant element in the economic base.  The western 
portion of Indian River County is a major ranching area, and there are numerous nurseries 
and smaller agricultural-related businesses located throughout the County. 
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4.1.10.6 Risk Assessment

Because agricultural pests and diseases can have a significant impact on 
agricultural-related businesses, it is important to look at agricultural-related income to 
determine potential loss. Approximately 14 million cartons of “Indian River” fruit were 
exported during the 2006-2007 season. The State of Florida is the nation’s largest producer 
of fresh tomatoes and the crop value for the 2013-2014 season exceeds $348 million 
(floridatomatoes.org, 2014).  The Fellsmere and Wabasso areas are major agribusiness 
centers.

4.1.11 Epidemics

Infectious diseases emerging throughout history have included some of the most 
feared plagues of the past.  New infections continue to emerge today, while many of the old 
plagues are still with us.  As demonstrated by influenza epidemics, under suitable 
circumstances, a new infection first appearing anywhere in the world could travel across 
entire continents within days or weeks (Morse, 1995).  Due to the potential of complex health 
and medical conditions that can threaten the general population, Florida’s vulnerability to an 
epidemic is continually being monitored.  With millions of tourists arriving and departing the 
state annually, disease and disease exposure (airborne, vector, and ingestion) are constantly 
evaluated and analyzed.

Primarily as a result of the entrance of undocumented aliens into south Florida, 
and the large number of small wildlife, previously controlled or eradicated diseases have 
surfaced.  Health officials closely monitor this potential threat to the public health.  The 
emphasis upon preventive medical measures such as school inoculation, pet licensing, 
rodent/insect eradication, water purification, sanitary waste disposal, health inspections, and 
public health education mitigate this potential disaster.

Another potential threat to south Florida's population is food contamination.  
Frequent news stories document that E. coli and botulism breakouts throughout the country 
are not that uncommon.  Most recently, millions of pounds of possibly contaminated beef 
from the Hudson packing plant were seized by the Department of Agriculture and destroyed.

Best available data indicate that there have been no previous occurrences of 
epidemics in Indian River County or the municipalities. 

Because epidemics are hazards that are not bounded by geographic or 
topographic characteristics, there are no definite means to determine whether or not the 
extent of this hazard differs from jurisdiction to jurisdiction within Indian River County. 

4.1.11.1 Vulnerability Assessment

Florida is more vulnerable than many other states to possible outbreaks of 
infectious diseases due to the large number of international and U.S. tourists it attracts.  The 
number of illegal aliens reaching U.S. shores also increases vulnerability to disease hazards.  
Indian River County’s vulnerability to epidemic outbreaks is considered relatively low when 
assessed against other Florida counties, primarily because its population is lower and it is not 
a key destination for illegal immigration.  Medical facilities are adequate for current need, but 
would be stressed if forced to deal with a major disease outbreak. 
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4.1.12 Tsunamis

The U.S. Geological Survey defines tsunamis as ocean waves caused by large 
earthquakes and landslides that occur near or under the ocean.

Soon after the devastating tsunami in the Indian Ocean on December 26, 2004, 
many people have asked, could such a tsunami happen here in Florida?

4.1.12.1 Vulnerability Assessment

Although the chances of a tsunami impacting the east coast of Florida are 
extremely remote, computer modeling for a large tsunami originating from the Puerto Rico 
trench could inundate the Indian River County beaches to the dune line. Modeling results 
from a tsunami triggered by a large Portugal earthquake suggest more significant tsunami 
impacts locally. In this case, ocean water may breach the dune line in some locations and 
reach as far as Highway A1A.

The history of big waves hitting Florida is short:

• A powerful earthquake in Portugal in 1755 killed thousands there and 
launched a tsunami that hit much of the U.S. coast. Scientists don't know if that 
caused many deaths in Florida, which was sparsely populated at the time;
• An earthquake in Charleston, S.C., in 1886 triggered a wave that surged up 
the St. Johns River to Jacksonville, causing few if any deaths; 
• An 18-foot rogue wave flooded the parked cars of sunbathers on Daytona 
Beach without warning in 1992. This event, called a meteorological tsunami (or 
meteotsunami), was a tsunami-like wave phenomenon of meteorological origin. 
Tsunamis and meteotsunamis propagate in the water in the same way and have 
the same coastal dynamics. For an observer on the coast where it strikes, the two 
types would look the same and have the same impacts. Research is currently 
underway to better understand these events, with the goal of developing a 
protocol for issuing meteotsunami warnings along the U.S. coast.

Due to limited information available on impacts of tsunamis, the coastal flooding 
analysis may be used.

4.1.12.2 Risk Assessment

At the time of publication, no data were available to determine the local potential 
loss associated with a tsunami incident in Indian River County. However, state facility losses 
due to a tsunami impact to Indian River County are estimated to be $22,422,125.

4.2 TECHNOLOGICAL HAZARDS

This subsection will now identify those hazards in Indian River County identified 
as being technological hazards.

4.2.1 Radiological Accidents

While an actual release of radioactive material is extremely unlikely and the 
immediate threat to life extremely low, vulnerability to a nuclear plant disaster could consist of 
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long-range health effects with temporary and permanent displacement of population from 
affected areas.  The potential danger from an accident at a nuclear power plant is exposure 
to radiation.  This exposure could come from the release of radioactive material from the 
plant into the environment, usually characterized by a plume (cloudlike) formation.  The area 
the radioactive release may affect is determined by the amount released from the plant, wind 
direction and speed and weather conditions (e.g., rain), which would quickly drive the 
radioactive material into the ground, hence causing increased deposition of radionuclides.

Thirty of the 67 counties in the State of Florida are involved in preparedness 
planning for a commercial nuclear power plant emergency.  Emergency Planning Zones 
(EPZs) have been designated for each power plant to enhance planning efforts for an 
emergency.  An EPZ is comprised of two zones, the 10-mile plume exposure zone and the 
50-mile ingestion exposure zone (Nuclear Energy Institute, 2004).  Specific coordinating 
procedures for response to a general emergency at a nuclear power plant have been 
prepared in the form of standard operating procedures.  These include emergency 
classification levels, which assist in notifying the public if a problem occurs at a plant.  They 
are defined by four categories (FEMA, 2004):

Notification of Unusual Event – The event poses no threat to plant 
employees, but emergency officials are notified.  No action by the public is 
necessary.
Alert – An event has occurred that could reduce the plant's level of safety, but 
back-up systems still work.  Emergency agencies are notified and kept 
informed, but no action by the public is necessary.
Site Area Emergency – The event involves major problems with the plant's 
safety and has progressed to the point that a release of some radioactivity into 
the air or water is possible, but is not expected to exceed EPA Protective 
Action Guidelines (PAGs).  Thus, no action by the public is necessary.
General Emergency – The event has caused a loss of safety systems.  If 
such an event occurs, radiation could be released that would penetrate the 
site boundary.  State and local authorities will take action to protect the 
residents living near the plant.  The alert and notification system will be 
sounded.  People in the affected areas could be advised to evacuate, or in 
some situations, to shelter in place.  When the sirens are sounded, radio and 
television alerts will have site-specific information and instructions.

The St. Lucie nuclear power generation plant is located 12 miles southeast of the 
City of Ft. Pierce on Hutchinson Island in St. Lucie County.  The facility contains two reactors 
and is owned and operated by the Florida Power & Light Company.  Counties within the 
50-mile EPZ include all or portions of St. Lucie, Indian River, Glades, Osceola, Okeechobee, 
Brevard, Highlands, Palm Beach, and Indian River.

4.2.1.1 Vulnerability Assessment

Radiological accidents can have the following potential impacts on a community:

Electric power outage;
Surface and air transportation disruption;
Telecommunications system outage; 
Human and health safety;
Psychological hardship;
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Economic disruption;
Disruption of community services;
Damage to critical environmental resources; and 
Toxic releases. 

Because of its location relative to the St. Lucie nuclear power plant, parts of Indian 
River County have a high vulnerability to a nuclear power plant accident or nuclear materials 
release.  While the County’s level of vulnerability is high, the frequency with which nuclear 
power plant accidents occur is very low, and the overall risk to the citizens of Indian River 
County is therefore considered low.  Nuclear emergency in Indian River County has received 
massive emergency management attention at all levels of government.  Emergency 
management planning and regulation relative to nuclear power plant accidents exists at the 
Federal, State, local, and corporate levels. 

4.2.1.2 Risk Assessment

At the time of publication, no data were available to determine the potential loss 
associated with a radiological accident in Indian River County. 

4.2.2 Power Failure

Power failure can result from a variety of related causes, including sagging lines 
due to hot weather, flashovers from transmission lines to nearby trees, and incorrect relay 
settings.  According to the electric utility industry's trade association, the potential for such 
disturbances is expected to increase with the profound changes now sweeping the electric 
utility industry.

To address times when generating capacity is tight, or falls below consumer 
demand due to State or local emergencies, the Florida Electrical Emergency Contingency 
Plan was developed.  Alerts have been created to give early warning of potential electricity 
shortfalls and bring utilities, emergency management officials, and the general public to a 
state of preparedness.  The Contingency Plan consists of four separate phases and
procedures for each phase. (Florida Reliability Coordinating Council, 2011). The four phases 
are:

Generating Capacity Advisory – A Generating Capacity Advisory is primarily 
for information purposes.  It starts utility tracking activities, and it initiates 
inter-utility and inter-agency communication.  No action by the public is 
required.  General information may be distributed to consumers to forewarn 
them of conditions if necessary.
Generating Capacity Alert – A Generating Capacity Alert starts actions to 
increase reserves.  Available emergency supply options will be explored.  
When reserves fall below the size of the largest generating unit in the state, 
loss of that size unit to an unexpected mechanical failure could lead to 
blackouts somewhere since insufficient backup is available.
Generating Capacity Emergency – A Generating Capacity Emergency occurs 
when blackouts are inevitable somewhere in Florida.  Every available means 
of balancing supply and demand will be exhausted.  Rolling blackouts, 
manually activated by utilities, are a last resort to avoid system overload and 
possible equipment damage.  Frequent status reports are provided to 
agencies and the media.  The Division of Emergency Management will 
consider using the Emergency Broadcast System to inform citizens of events 
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and to direct them to available shelters if conditions warranted.  Recognizing 
the consequences of a loss of electricity, individual utility emergency plans 
include provisions for special facilities critical to the safety and welfare of 
citizens.
System Load Restoration – System Load Restoration is instituted when rolling 
blackouts have been terminated and power supply is adequate.  It is the 
recovery stage, and efforts are made to provide frequent system status 
reports.  

Historic Events. In the U.S., from 2 July to 10 August 1996, the Western States 
Utility Power Grid reported widespread power outages that affected millions of customers in 
several western states and adjacent areas of Canada and Mexico.

A massive power outage struck the northeast on Thursday, 14 August 2003.  
Areas affected by the outage included New York City and Albany, New York; Cleveland and 
Toledo, Ohio; Detroit and Lansing, Michigan; parts of New Jersey and Connecticut; as well 
as Toronto and Ontario, Canada.  The most extensive power failure in history, it shut down 
10 major airports, 9 power plants, affected 50 million people, and led to a declared State of 
Emergency in New York City.  The Ford Motor Company lost production capability at 21 of its
facilities.  Two deaths and 71 fires were attributed to the outage in New York City alone 
(Gellman and Milbank, 2003).  The preliminary economic impacts of this event are large.  It is 
estimated that the power failure cost approximately $1 billion, including $800 million in unsold 
goods and services and $250 million in spoiled food.

Starting Aug 31, 2005, Hurricane Katrina caused widespread power outages 
throughout Louisiana, Mississippi, Alabama, Florida, Kentucky and Tennessee. Exact totals 
are hard to even define especially in Louisiana parishes which became unoccupied for 
months. Power was also knocked out to 1.3 million customers when Katrina passed over 
Florida several days earlier. In total 2.6 million people were left without power as a result of
the storm across the United States.

On February 26, 2008 a failed switch and fire at an electrical substation outside 
Miami triggered widespread blackouts in parts of Florida affecting four million people. The 
nuclear reactors at Turkey Point power plant were shut down on the 84 °F day. The failure 
knocked out power to customers in 35 southern Florida counties and spread into the northern 
Florida peninsula. The affected region ultimately ranged from Miami to Tampa on the state's 
west coast and Brevard County, home to Cape Canaveral and the Kennedy Space Center, 
on the east.

4.2.2.1 Vulnerability Assessment

Power failure can have the following potential impacts on a community:

Electrical power outage;
Surface and air transportation disruption;
Potable water system loss or disruption;
Sewer system outage;
Telecommunication system outage;
Human and health safety;
Psychological hardship;
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Economic disruption; and
Disruption of community services

Power failures have the same potential impacts in all Indian River County 
communities.  The vulnerabilities of all communities to power failures is considered 
moderate.  The power grid throughout Indian River County is diversified, and there are no 
single choke points or distribution nodes whose failure would disrupt power distribution to the 
entire community.

4.2.2.2 Risk Assessment

At the time of publication, no model was available to determine the potential loss 
associated with power failure in Indian River County. 

4.2.3 Hazardous Materials Accident

Hazardous materials accidents can occur anywhere there is a road, rail line, 
pipeline, or fixed facility storing hazardous materials.  Virtually the entire state is at risk to an 
unpredictable accident of some type.  Most accidents are small spills and leaks, but some 
result in injuries, property damage, environmental contamination, and other consequences.  
These materials can be poisonous, corrosive, flammable, radioactive, or pose other hazards 
and are regulated by the Department of Transportation.  However, out of approximately 
922 hazardous materials incidents reported statewide in 2013, 15 fatalities were reported, 
245 were injured, and 5,603 were evacuated.

Emergencies involving hazardous materials can be expected to range from a 
minor accident with no off-site effects to a major accident, which may result in an off-site 
release of hazardous or toxic materials.  The overall objective of chemical emergency 
response planning and preparedness is to minimize exposure for a wide range of accidents 
that could produce off-site levels of contamination in excess of Levels of Concern established 
by the EPA.  Minimizing this exposure will reduce the consequences of an emergency to 
people in the area near to facilities that manufacture, store, or process hazardous materials 
(Treasure Coast Regional Planning Council, 2014).

A large volume of hazardous materials is transported to and through the County 
by railroad and highway, air, water, and pipeline daily.  Within Indian River County, there are 
a number of both public and private fixed facilities that produce or use hazardous materials.  
Coordinating procedures for hazardous material response are found within the County's
Emergency Plan for Hazardous Materials.

Mishandling and improper disposal or storage of medical wastes and low-level 
radioactive products from medical use are also a hazard to Indian River County.  For 
example, several years ago an incident occurred in New Jersey when improper disposal of 
medical wastes resulted in some of the used products ending up on Atlantic Ocean beaches.

4.2.3.1 Vulnerability Assessment

Hazardous materials events can have the following potential impacts within a 
community:
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Surface and air transportation disruption;
Human health and safety;
Psychological hardship;
Economic disruption;
Disruption of community services;
Fire; and 
Toxic releases.

A community’s vulnerability to hazardous materials accidents depends on three 
factors.  These are

1) The major transportation routes that pass through the community; 
2) The hazardous material generators located in or near the community; and 
3) The resources in terms of people and property are in an area of possible 

impact from a hazardous materials release.

Overall, Indian River County has a moderate vulnerability to impacts from 
hazardous materials releases.  There are relatively few major generators within the County, 
and those that do exist are generally away from major population centers.  An area of high 
vulnerability for hazardous materials accidents is the City of Vero Beach, due to the 
transportation network (both highway and rail) that passes through the area.

4.2.3.2 Risk Assessment

At the time of publication, no data were available to determine the loss in Indian 
River County due to power failure.

4.2.4 Transportation System Accidents

Florida has a large transportation network consisting of major highways, airports, 
marine ports, and passenger railroads.  The heavily populated areas of Indian River County 
are particularly vulnerable to serious accidents, which are capable of producing mass 
casualties.  With the linear configuration of several major highways in Indian River County, 
such as interstate highways and the Florida Turnpike, major transportation accidents could 
occur in a relatively rural area, severely stressing the capabilities of local resources to 
respond effectively.  Installing cameras on interstate highways and major transportation 
routes can assist in monitoring movement throughout the County, as well as provide for 
quicker response to traffic system accidents as well.  A notorious example is the crash in the 
Everglades of ValuJet Flight 597 on 11 May 1996, which resulted in 109 fatalities and cost 
millions of dollars, severely taxing the financial and public safety resources of Dade County 
(FDCA, 2001).  Similarly, a major transportation accident could involve a large number of 
tourists and visitors from other countries, given Florida’s popularity as a vacation destination, 
further complicating the emergency response to such an event.  In the past, wildland fires in 
Florida have forced the closing of interstate highways, creating tremendous impacts on the 
transportation systems. 

As a major industrial nation, the U.S. produces, distributes, and consumes large 
quantities of oil.  Petroleum-based oil is used as a major power source to fuel factories and 
various modes of transportation, and in many everyday products, such as plastics, nylon, 
paints, tires, cosmetics, and detergents (EPA, 1998).  At every point in the production, 
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distribution, and consumption process, oil is stored in tanks.  With billions of gallons of oil 
being stored throughout the country, the potential for an oil spill is significant, and the effects 
of spilled oil can pose serious threats to the environment.

In addition to petroleum-based oil, the U.S. consumes millions of gallons of 
non-petroleum oils, such as silicone and mineral-based oils and animal and vegetable oils.  
Like petroleum products, these non-petroleum oils are often stored in tanks that have the 
potential to spill, causing environmental damages that are just as serious as those caused by 
petroleum-based oils.  To address the potential environmental threat posed by petroleum and 
non-petroleum oils, the EPA has established a program designed to prevent oil spills.  The 
program has reduced the number of spills to less than 1% of the total volume handled each 
year (EPA, 1998).

Indian River County has about 18 miles of Atlantic Ocean coastline that is subject 
to contamination caused by an oil spill.  By Executive Order, the responsibility for preparing 
response plans for coastal oil spills is designated to the Florida Department of Environmental 
Protection, Division of Florida Marine Patrol (Indian River County Emergency Management 
Division, 2000).  The Florida Coastal Pollutant Spill Plan has been prepared to coordinate 
response procedures and recovery efforts after a spill.  There are two active oil field regions 
in Florida: in Escambia and Santa Rosa counties in the Panhandle, and Collier, Dade, 
Hendry, and Lee counties in southwest Florida.

4.2.4.1 Vulnerability Assessment

Transportation system accidents can have the following potential impacts within a 
community:

Surface and air transportation disruption;
Navigable waterway impairment;
Human health and safety;
Economic disruption;
Disruption of community services;
Fire; and
Toxic releases. 

There is no longer any commercial air traffic coming into the Vero Municipal 
Airport, but the Vero Beach Municipal Airport is a major general aviation facility with two large 
flight schools, Piper Aircraft, and considerable private and charter air traffic.  Aviation is an 
important element of the economy in Indian River County, and this activity raises the 
County’s vulnerability to aviation-associated accidents.  Vulnerability to transportation system 
accidents also is associated with the highway and rail systems that run through the County.  
Individual community and population center vulnerabilities to this hazard are entirely 
dependent upon location.  The cities of Vero Beach and Sebastian have higher vulnerabilities 
to rail system accidents.  The western unincorporated portion of the County has a higher 
vulnerability to major highway accidents due to the presence of I-95.  The Towns of Orchid 
and Indian River Shores have a low vulnerability in this area.  The Florida East Coast 
Railroad blocks traffic to the hospital when trains pass through town; grade separated 
overpasses are necessary at 41st Street, Aviation Boulevard and 33rd Street, and 4th Street. 
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4.2.4.2 Risk Assessment

At the time of publication, data were not available to determine the potential loss 
in Indian River County due to transportation system accidents. 

4.2.5 Wellfield Contamination

The development of wellfield protection programs is a major preventative 
approach for the protection of community drinking water supplies.  Wellfield protection is a 
means of safeguarding public water supply wells by preventing contaminants from entering 
the area that contributes water to the well or wellfield over a period of time.  Management 
plans are developed for the wellfield protection area that include inventorying potential 
sources of ground water contamination, monitoring for the presence of specific contaminants, 
and managing existing and proposed land and water uses that pose a threat to ground water 
quality.  

Ground water is an essential natural resource.  It is a source of drinking water for 
more than half of the U.S. population and more than 95% of the rural population (Browning, 
1998).  In addition, ground water is a support system for sensitive ecosystems, such as 
wetlands or wildlife habitats.

Between 1971 and 1985, there were 245 ground water-related outbreaks of 
disease, resulting in more than 52,000 individuals being affected by associated illnesses 
(Browning, 1998).  While most of these diseases were short-term digestive disorders caused 
by bacteria and viruses, hazardous chemicals found in wells nationwide also pose risks to 
public health.

The 1986 Amendments to the Federal Safe Drinking Water Act require states to 
implement wellfield protection programs for public water wells.  Prevention strategies include 
maintaining isolation distances from potential contamination sources, reporting to the state 
violations of isolation distance, and asking a local governmental unit to regulate these 
sources. 

Cleaning up contaminated ground water can be technically difficult, extremely 
expensive, and sometimes simply cannot be done.  Contaminated ground water also affects 
the community by discouraging new businesses or residents from locating in that community. 

4.2.5.1 Vulnerability Assessment

Wellfield contamination can have the following potential impacts within a 
community:

Potable water system loss or disruption;
Sewer system outage;
Human health and safety;
Psychological hardship;
Economic disruption; and
Disruption of community services.

Wellfield contamination has not been a major problem for most of Indian River 
County.  There is some potential exposure to this hazard in the eastern portion of the County, 
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but overall, the County vulnerability to this hazard is considered low.  The County addresses 
the issue of wellfield contamination in the Comprehensive Growth Management Plan –
Future Land Use Element.

4.2.5.2 Risk Assessment

At the time of publication, no data were available to determine the potential loss 
associated with wellfield contamination in Indian River County.

4.2.6 Communications Failure

As society emerges from industrial production into the age of information, we are 
seeing new kinds of technological accidents/disasters.  The Galaxy 4 satellite outage in 1998 
deactivated 40 million pagers in North America for several hours. Pagers at that time were 
heavily used by doctors and patients for emergency surgeries. Radio and other forms of 
news broadcasts also were affected.  The pager failure not only affected personal and 
business communications, but emergency managers and medical personnel as well. 

Although telephone calls by land lines are among the safest communication 
technology, and the most resistant to space weather effects, they have also been in rapid 
decline thanks to the wide spread adoption of cellular and mobile phones, especially among 
the under-30 population. According to an article in The Economist [2009] customers are 
discontinuing landline subscriptions at a rate of 700,000 per month, and that by 2025 this 
technology will have gone the way of telegraphy. Between 2005 and 2009, the number of 
households with cell phone-only subscriptions rose from 7% to 20%. In terms of space 
weather vulnerability, there is one important caveat. Without an electrical power grid, 
conventional land-lines fail, and cell phones may not be recharged even though the cell 
towers may have emergency back up power capability. An example of this vulnerability 
occurs whenever natural disasters strike and cell towers are unavailable, or the crushing load 
of cell traffic renders the local tower network unusable. Moreover, one does not have to wait 
for power grid failure to have an impact on cell phone access during episodes of solar activity
(Space Weather – Impacts, Mitigation and Forecasting –
(https://www.vsp.ucar.edu/Heliophysics/pdf/Odenwald_SpaceWeather-Final.pdf).

4.2.6.1 Vulnerability Assessment

Communication failure can have the following potential impacts within a 
community:

Telecommunications system outage;
Economic disruption; and 
Disruption of community services.

Communications failures have a greater potential to produce adverse economic 
impacts in business-based rather than retirement or residential communities.  On the other 
hand, communications system failures in residential and retirement communities may put 
more human lives at risk.  Indian River County’s vulnerability to communications systems 
failures is generally considered moderate.  The City of Vero Beach has a higher vulnerability 
to this hazard because it is the center of government and business within the County, and 
Fellsmere has a low vulnerability due to its location and small population size.  Basically, 
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Indian River County’s vulnerability to this hazard is no greater or less than most other Florida 
coastal counties.

4.2.6.2 Risk Assessment

At the time of publication, no data were available to determine the potential loss 
associated with communication failure in Indian River County.

4.2.7 Military Ordnance from WWII

Unexploded military ordnance is a hazard unique to Indian River County.  The 
military used the Fort Pierce Naval Amphibious Training Base, an area of about 19,000 acres 
between Vero Beach and Jensen Beach, during World War II for amphibious training and to 
develop and test procedures for breaching and removing beach fortifications expected to be 
encountered in Europe and Japan. A variety of ordnance was tested against these 
fortifications. Training at the base included testing of bombs, rockets, and mines.  Several 
explosive devices left over from these training missions have been found along the shores of 
Vero Beach and Ft. Pierce.  Public exposure to unexploded ordnance could occur primarily 
as a result of three types of activities: earth moving (building construction, pool construction, 
and major landscaping), recreational diving, and use of beach areas.  Unexploded ordnance 
also may wash ashore or be exposed after storms (Indian River County Department of 
Emergency Services, 2002).  The U.S. Army Corps of Engineers (Jacksonville office) with the 
full cooperation of Indian River County Department of Emergency Management, is 
responsible for coordinating the disposal of any found items with the U.S. Navy, the U.S. 
Coast Guard, Florida Fish and Wildlife Conservation Commission and Indian River County.

The most recent finding, in January, 2014, was during an offshore removal action 
conducted by the U.S. Army Corps of Engineers (Corps) in Indian River County, south of 
Vero Beach, to address debris associated with past military activities in the area. Contractors 
discovered two suspected bombs in approximately 11 feet of water. An explosives and 
ordnance disposal unit from the Mayport Naval Station excavated the items and towed them
approximately one mile offshore for assessment and possible underwater detonation.

4.2.7.1 Vulnerability Assessment

Unexploded military ordnance can have the following potential impacts within a 
community:

Health and human safety;
Psychological hardship; 
Damage to critical environmental resources; and 
Toxic release.

There is some exposure to risk from unexploded military ordnance in Indian River 
County, but the overall vulnerability of County residents to this hazard is very low.  The 
communities most vulnerable to this hazard are the City of Vero Beach and the 
unincorporated areas along the eastern side of Hutchinson Island south of Vero Beach to the 
St. Lucie County line.  While old military ordnance does occasionally surface along these 
beaches, there has never been a case where this ordnance was still live.
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4.2.7.2 Risk Assessment

At the time of publication, no data were available to determine the potential loss 
associated with unexploded military ordnance in Indian River County.

4.3 SOCIETAL HAZARDS

This subsection will now identify those hazards in Indian River County identified 
as being societal hazards.

4.3.1 Terrorism and Sabotage

4.3.1.1 Terrorism

Terrorist attacks may take the form of induced dam or levee failures, the use of 
hazardous materials to injure or kill, or the use of biological weapons to create an epidemic.  
While there have not been any successful acts of terrorism committed in Florida in recent 
years, it is recognized that the state has many critical and high-profile facilities, high 
population concentrations, and other potentially attractive venues for terrorist activity that are 
inherently vulnerable to a variety of terrorist methods.  Governmental/political, transportation, 
commercial, infrastructure, cultural, academic, research, military, athletic, and other activities 
and facilities constitute ideal targets for terrorist attacks, which may cause catastrophic levels 
of property and environmental damage, injury, and loss of life.  Furthermore, a variety of 
extremist groups are known to operate within Florida, and potential terrorist attacks have
been investigated and averted in recent years (Indian River County Department of 
Emergency Services, 2002).

Acts of terrorism also are capable of creating disasters that threaten the safety of 
a large number of citizens.  The U.S. has been relatively untouched by the storm of terrorist 
activities experienced in other parts of the world; however, in recent years, an increasing 
incidence of terrorism has been recorded in this nation.

The Federal government has recognized that the U.S. has entered the post-Cold 
War era.  As a result, Federal planning guidelines regarding military threats are in transition. 
However, nuclear weapons continue to be a serious planning concern especially in areas 
surrounding military installations (Indian River County Department of Emergency Services, 
2002).  Those involved with the emergency management of government monitor the influx of 
undocumented aliens into south Florida from areas unfriendly to the interests of the U.S. 

Historical Events.  On 11 September 2001, terrorists attacked the World Trade 
Center in New York City and the Pentagon in Washington, DC, crashing hijacked commercial 
airplanes into the structures.  All told, approximately 3,000 civilians and emergency response 
personnel perished in the attack.  The long-term economic and psychological impacts of this 
event are astounding.  New York City alone experienced capital losses totaling 34 million 
dollars.  The attack on the World Trade Center resulted in a loss of 12.5 million square feet of 
office space and damaged 7.7 million more.  The insured losses associated with the event 
totaled 52 million dollars.  The City estimates that 125,300 jobs were lost because of the 
attack (National Conference of State Legislatures, 2003).  The September 11th attacks also 
had local connections to Indian River County as some of the New York City terrorists 
received flight training at the Vero Beach Municipal Airport. 
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4.3.1.2 Computer Accidents and Sabotage

The President's Commission on Critical Infrastructure Protection (PCCIP) recently 
reported that there is increasing threat that the U.S. could suffer something similar to an 
"Electronic Pearl Harbor" (Rubin, 1998).  Networked information systems present new 
security challenges in addition to the benefits they offer.  Long-term power outages could 
cause massive computer outages, with severe economic impacts such as loss of sales, credit 
checking, banking transactions, and ability to communicate and exchange information and 
data.  "Today, the right command sent over a network to a power generating station's control 
computer could be just as effective as a backpack full of explosives, and the perpetrator 
would be harder to identify and apprehend," states the PCCIP report.

With the growth of a computer-literate population, increasing numbers of people 
possess the skills necessary to attempt such an attack.  The resources to conduct a cyber-
attack are now easily accessible everywhere.  A personal computer and an Internet service 
provider anywhere in the world are enough to cause a great deal of harm.  Threats include 
(Rubin, 1998)

Human error;
Insider use of authorized access for unauthorized disruptive purposes;
Recreational hackers - with or without hostile intent;
Criminal activity - for financial gain, to steal information or services, or 
organized crime;
Industrial espionage;
Terrorism - including various disruptive operations; and
National intelligence - information warfare, intended disruption of military 
operations.

The effects of such activities may take the form of disruption of air traffic controls, 
train switches, banking transfers, police investigations, commercial transactions, defense 
plans, power line controls, and other essential functions.  As the Internet becomes more and 
more important, the loss of its services, whether by accident or intent, becomes a greater 
hardship for those relying on this new form of communication.  Computer failures could affect 
emergency communications as well as routine civilian applications, such as telephone 
service, brokerage transactions, credit card payments, Social Security payments, pharmacy 
transactions, airline schedules, etc.

4.3.1.3 Vulnerability Assessment

Terrorism and sabotage events can have the following potential impacts within a 
community:

Electric power outage;
Surface and air transportation disruption;
Potable water system loss or disruption;
Sewer system outage;
Telecommunications system outage;
Human health and safety;
Psychological hardship;
Economic disruption;

4-72



Disruption of community services;
Damage to critical environmental resources;
Damage to identified historical resources;
Fire; and
Toxic releases.

The possibilities for terrorism and sabotage in Indian River County are extremely 
limited, and the County’s vulnerability to this hazard is very low.  The City of Vero Beach has 
a slightly higher vulnerability to terrorism as the center of government, but this vulnerability is 
still considered low.  The towns of Indian River Shores and Orchid have a slightly higher risk 
of what may be described as "celebrity terrorism" due to the national prominence of some of 
their citizens, but the overall community vulnerability still remains low. 

4.3.2 Civil Disturbance

As in any other area, Indian River County is subject to civil disturbances in the 
form of riots, mob violence, and a breakdown of law and order in a focalized area.  
Communities with racial mixtures, gang violence, and drug trafficking are increasingly aware 
of the need to plan for civil disturbance emergencies (Indian River County Department of 
Emergency Services, 2002).  Although they can occur at any time, civil disturbances are 
often preceded by periods of increased tension caused by questionable social and/or political 
events such as controversial jury trials or law enforcement actions (Indian River County 
Department of Emergency Services, 2002).  Police services are responsible for the 
restoration of law and order in any area of the County.

4.3.2.1 Vulnerability Assessment

Civil disturbance can have the following potential impacts within a community:

Surface and air transportation disruption;
Human health and safety;
Psychological hardship;
Economic disruption;
Disruption of community services;
Damage to identified historical resources; and
Fire.

The potential for civil disturbances in Indian River County is considered very low.  
The City of Vero Beach has a moderate vulnerability in this area, but in general, civil 
disturbance is not a significant hazard faced by Indian River County.

4.3.2.2 Risk Assessment

At the time of publication, there were no data available to determine the loss 
associated with civil disruption in Indian River County.  However, property damage and some 
injuries could be expected during such an event. 
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4.3.3 Immigration Crisis

Florida’s location as the nearest U.S. landmass bordering the Caribbean basin 
makes it a chosen point of entry for many migrants attempting to enter the country illegally.  A 
major consequence of a mass arrival of illegal immigrants could be disruption to the routine 
functioning of the impacted community, resulting in significant expenditures related to the 
situation.  An example of this threat occurred in 1994, when the State responded to two mass 
migration incidents.  In May 1994, there was an unexpected migration of approximately 
100 Haitian refugees; while in August 1994, there was an influx of 700 Cubans (Indian River 
County Department of Emergency Services, 2002).  These events are typically preceded by 
periods of increasing tension abroad, which can be detected and monitored. Enforcement of 
immigration laws is a Federal government responsibility.  However, it is anticipated that joint 
jurisdictional support of any operation will be required from the State and local governments. 

The Atlantic shore of Indian River County is the frequent scene of the arrival of 
undocumented aliens, usually Haitian or Cuban (Indian River County Department of 
Emergency Services, 2002).  The County has both the history and the potential for the 
unannounced arrival of a large number of aliens.  Until relieved of the responsibility by the 
State and Federal governments, Indian River County must be capable of providing mass 
refugee care to include shelter, food, water, transportation, medical, police protection, and 
other social services.

4.3.3.1 Vulnerability Assessment

Immigration crises can have the following potential impacts within a community:

Human health and safety;
Psychological hardship;
Economic disruption; and
Disruption of community services.

Reviewing the data on past illegal immigration and mass population movements 
such as the Haitian influx and Cuban raft incidents of the 1980's indicates that illegal 
immigration has never reached a crisis state for the local authorities in Indian River County.  
Overall, the County vulnerability to this hazard is very low.  Due to demographic features, the 
City of Vero Beach has a slightly higher, but still low vulnerability to illegal immigration 
impacts. 

4.3.3.2 Risk Assessment

At the time of publication, there were no data available to determine the loss 
associated with immigration crises in Indian River County.  However, property damage and 
some injuries could be expected during such an event. 

4.4 LIFE SAFETY AND PROCEDURES FOR WARNING AND EVACUTION

Indian River County Emergency Management is committed to helping our citizens 
prepare for and recover from any disaster that may impact our community.  Our emergency 
plans subscribe to an all-hazards approach to emergency management, not just specific 
types of hazards but increasing preparedness for any type of hazard.  A Public 
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Outreach/Communication Strategy was developed and was made an annex of Indian River 
County’s Comprehensive Emergency Management Plan (CEMP). The goals of the Public 
Outreach Strategy are to:

a. Identify a strategy to inform county residents and business owners about 
hazards that may impact our community (including flood hazards).

b. Identify the numerous ways Indian River County relays preparedness, 
protective action, and recovery activities to our residents.

c. Familiarize residents with appropriate property protection measures.
d. Provide guidance to the Indian River County Community Rating System (CRS) 

Coordinator for submittal for credit under the National Flood Insurance 
Program’s Community Rating System.

4.5 SUMMARY

Indian River County’s proximity to water and large population concentrations 
contribute to the heightened potential for property and content damage, loss of life, 
community and emergency service disruption, and economic losses due to flooding 
associated with both flooding and storm surge.  While flooding is the most probable and 
frequent hazard in Indian River County, wind damage associated with tornadoes and severe 
thunderstorms can be significant hazards due to construction materials and methods. 
Because agriculture plays such a large role in the Indian River County economy, agricultural 
pests and diseases, droughts, and temperature extremes are important hazards against 
which to mitigate.

The City of Vero Beach’s location adjacent to the Atlantic Ocean and Intercoastal 
Waterway make it especially vulnerable to water and wind-related hazards as well as 
erosion. The City has low to moderate risk from wildland fires due to its location and 
development patterns. 

The Town of Indian River Shores, located on the barrier island, is particularly 
vulnerable to flooding, erosion, and both water and wind associated with tropical storms and 
hurricanes.  The Town has a low risk from wildland fires due to its location and development 
patterns.  

The Town of Orchid, located on the barrier island, is particularly vulnerable to 
flooding, erosion, and both water and wind associated with tropical storms and hurricanes.  
The Town has a low risk from wildland fires due to its location and development patterns.  

The City of Sebastian, located adjacent to both the Intercoastal Waterway and 
Sebastian Creek is vulnerable to flooding and storm surge.  The majority of the City has been 
assessed as having a moderate wildland fire risk due to its location and development 
patterns. 

The Town of Fellsmere is less vulnerable to the impacts of tropical storms and 
hurricanes due to its location west of I-95; however, its rural nature, makes it more 
susceptible to the impacts of wildland fires.

Indian River County is a large and diversified County, and while all County 
residents are exposed to some degree to the hazards identified in Table 4.14, geographic 
location as well as other factors greatly affects individual vulnerabilities to specific hazards.  
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While there are only five incorporated jurisdictions in Indian River County, there are several 
geographically distinct urbanized population centers, and their relative vulnerabilities have 
also been indicated in Table 4.14.

Because mitigation dollars tend to be scarce, it is important for communities to 
use the dollars on projects or activities that are cost effective.  FEMA has made cost 
effectiveness a requirement of funding for most of their programs.  Cost-effective projects are 
those that aim to reduce, if possible, the frequency, vulnerability, and exposure of hazards in 
the community.  Table 4.15 summarizes Indian River County’s risk or potential for loss 
relative to each of the hazards identified.

Those hazards identified in our plan as having low or very low hazard vulnerability 
will not be required to have project representation due to the reduced likelihood of a 
jurisdiction experiencing damage from that hazard.
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Table 4.14.  Indian River County hazard vulnerability by incorporated jurisdiction and population centers.

Hazard Category

Jurisdictions Population Centers County

Town of 
Fellsmere

Town of 
Indian 
River 

Shores

Town 
of 

Orchid

City of 
Sebastian

City of 
Vero 

Beach

Unincorporated 
Orchid Island

South 
County 
Area 

Route 
60

Area 

Wabasso 
Area 

Vero 
Lake 

Estates

Western 
County 

Overall 
Vulnerability

Natural Hazards

Flood _ _
Hurricane/tropical 
storm _
Tornado _ _ _ _ _ _ _ _ _
Severe
thunderstorm/lightning _ _ _ _ _ _ _ _ _ _ _
Drought _ _ _ _ _ _
Temperature extremes _ _ _ _ _ _
Agricultural pests and 
diseases _ _ _ _ _ _
Wildland/Urban 
Interface Zone _ _ _ _ _
Muck fires

Soil/beach erosion _ _ _ _
Epidemic _ _ _ _ _ _ _ _
Seismic hazards (sink 
holes/soils failure)

Tsunami
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Table 4.14.  (Continued).

Hazard Category

Jurisdictions Population Centers County

Town of 
Fellsmere

Town of 
Indian 
River 

Shores

Town 
of 

Orchid

City of 
Sebastian

City of 
Vero 

Beach

Unincorporated 
Orchid Island

South 
County 
Area 

Route 
60

Area 

Wabasso 
Area 

Vero 
Lake 

Estates

Western 
County 

Overall 
Vulnerability

Technological Hazards
Hazardous materials 
accident _ _ _ _ _ _ _
Radiological accidents 
including nuclear 
power plant accidents

_ _ _ _ _ _ _ _
Communications 
failure _ _
Transportation system 
accidents _ _ _ _
Wellfield contamination _ _ _ _ _ _ _
Power failure 
(outages) _ _ _ _ _ _ _ _
Unexploded military 
ordnance

Societal Hazards

Civil disturbance

Terrorism and 
sabotage

Immigration crisis

Unincorporated Hutchinson Island = Areas of the barrier not within city jurisdictions.
South County Area = The area south of the City of Vero Beach and west of the Indian River (Both sides of U.S. Highway 1).
Route 60 Area = Area west of the City of Vero Beach along Route 60 between the City and I-95.
Wabasso Area = The area to the south of the City of Sebastian.
Vero Lake Estates = The large development area west and south of the City of Sebastian.
Western County = Area west of I-95.
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Table 4.15.  Risk assessment and hazard evaluation for Indian River County.

Hazard Category

Extent* Hazard Evaluation

M
inim

um

M
ajor

C
atastrophic

Frequency Vulnerability Exposure Risk
(Potential for Loss)

Natural Hazards
Floods X Flooding significant 

enough to damage 
property occurs 
regularly in Indian River 
County.  This is 
particularly true in 
unincorporated areas 
and in the Town of 
Fellsmere.

Countywide vulnerability is 
high but area specific.

Property damage along the coast of Indian 
River County occurs most often in the late 
winter or early spring and is associated with 
winter storms and northeasters.  Flooding in 
the inland portions of the County occurs most 
often in the fall and is often associated with 
tropical depressions and tropical storms.  
Incidences of flooding in specific areas on 
Indian River County seem to be on the 
increase.  

Frequency = High
Vulnerability = High
Exposure = High
Risk = High

Hurricanes/Tropical Storms
Tropical Storms X Pass within 100 nautical 

miles of Indian River 
County once or twice 
every year.

High from rain-associated 
flooding damages; 
relatively low from wind 
damage.

The major causes of damage associated with 
tropical storms are heavy rain and flooding.  
Many communities within Indian River County 
have particularly high vulnerabilities to 
flooding associated with these storms.  

Frequency = High
Vulnerability = High
Exposure = Moderate
Risk = High

Category 1 
Hurricanes

X Pass within 100 nautical 
miles of Indian River 
County once every 
3.1 years.

High from rain-associated 
flooding; moderate from 
wind damage.

The continental shelf off Indian River County 
is beginning to widen.  Consequently, Indian 
River County’s vulnerability to storm surges 
from the Atlantic is relatively high when 
compared to counties to the south.  According 
to Hazus, the 2014 building exposure 
estimate for a probabilistic hurricane event in 
Indian River County is $16,308,608.

Frequency = High
Vulnerability = High
Exposure = High
Risk = High

Category 2 
Hurricanes

X Pass within 100 nautical 
miles of Indian River 
County once every 
5.3 years.

High from rain-associated 
flooding; significant from 
wind damage.

Winds in Category 2 storms range from 96 to 
110 mph.  Significant damage is possible in 
older wood frame residential construction.  
According to Hazus, the 2014 building 
exposure estimate for a probabilistic 

Frequency = High
Vulnerability = High
Exposure = High
Risk = High
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Hazard Category

Extent* Hazard Evaluation

M
inim

um

M
ajor

C
atastrophic

Frequency Vulnerability Exposure Risk
(Potential for Loss)

hurricane event in Indian River County is 
$16,308,608.

Category 3 
Hurricanes

X Pass within 100 nautical 
miles of Indian River 
County once every 
11.5 years

Very high from rain-
associated flooding 
coupled with storm surge; 
major from wind damage.

Winds in Category 3 storms range from 111 
to 130 mph.  These winds can do major 
damage to most residential construction.  
According to Hazus, the 2014 building 
exposure estimate for a probabilistic 
hurricane event in Indian River County is 
$16,308,608.

Frequency = Moderate
Vulnerability = High
Exposure = High
Risk = High

Category 4 
Hurricanes

X Pass within 100 nautical 
miles of Indian River 
County once every 
202 years.

Very high from rain-
associated flooding 
coupled with storm surge; 
massive from wind 
damage.

Sustained winds in a Category 4 hurricane 
range from 131 to 155 mph.  There are very 
few commercial structures in Indian River 
County engineered to withstand such winds.  
According to Hazus, the 2014 building 
exposure estimate for a probabilistic 
hurricane event in Indian River County is 
$16,308,608.

Frequency = Low
Vulnerability = High
Exposure = High
Risk = Moderate

Category 5 
Hurricanes

X Pass within 100 nautical 
miles of Indian River 
County once every 
1,500 years

High from rain-associated 
flooding; catastrophic in 
terms of wind damage.

Sustained winds in a Category 5 hurricane 
range upward from 155 mph.  Very few 
structures can withstand these winds.  
Massive flooding may occur in the western 
part of the County resulting from the storm 
surge in Lake Okeechobee.  According to 
Hazus, the 2014 building exposure estimate 
for a probabilistic hurricane event in Indian 
River County is $16,308,608.

Frequency = Very Low
Vulnerability = High
Exposure = High
Risk = Low

Tsunami/Rogue 
Wave Occurance 

X Only one Atlantic-wide 
tsunami was documents 
(the 1755 Lisbon 
earthquake); however 
the eastern U.S. has 
had 40 tsunamis/rogue 
waves in the last 400 
years, or an average of 

Florida’s greatest risk of a 
tsunami would originate 
from the Puerto Rico 
Trench.

Approximately 33% of the total state 
population lives within 20 miles of the coast. 
The designated Tsunami Hazard Zone is the 
region from east of Highway A1A to the 
Atlantic.

Frequency = Very Low
Vulnerability = Very Low
Exposure = Very Low
Risk = Very Low
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Hazard Category

Extent* Hazard Evaluation

M
inim

um

M
ajor

C
atastrophic

Frequency Vulnerability Exposure Risk
(Potential for Loss)

one event every 10 
years.

Tornadoes X Between 1950 and 2014
there were 20 tornado
events reported from 
Indian River County. In 
tornado prone southeast 
Florida, the odds of a 
tornado striking any 
specific location are 
once every 250 years.

Between 1950 and 2014,
tornadoes caused one 
injury and $1.94 million in 
property damage in the 
County.

In the County, tornadoes 
cause an average of 
$30,312 in property 
damage per year.

Tornadoes are rated from 0 to 5 based on 
their path length and mean width (Enhanced 
Fujita Scale).  EF0 tornadoes cause light 
damage, and EF5 tornadoes cause incredible 
or catastrophic damage.

Of the 20 tornadoes reported from Indian 
River County between 1950 and 2014, 8 were 
classified as F0 (40%), 4 were EF0 (20%), 6 
were F1 (30%), and 2 were F2 (10%).

Frequency = Moderate
Vulnerability = Moderate
Exposure = Low
Risk = Low

Severe 
Thunderstorms and 
Lightning

X Between 1950 and 2014
67 severe thunder and 
lightning storms were 
reported in Indian River 
County.  (1.05 per
month).

These storms resulted in 
2 fatalities (lightning) and 
9 injuries 
(2/thunderstorms; 
7/lightning), and a total of 
$2.06 million in reported 
property damage (also 
from lightning).  This 
represents an average of 
$32,265 in damages per 
year. Wood structures are 
particularly vulnerable to 
lightning damage. We are 
a coastal community. 
Beaches are very open 
places, making 
beachgoers, swimmers, 
and boaters exceptionally 
vulnerable to lightning 
strikes.

Thunderstorms with strong wind, downbursts, 
hail, and lightning are very common on 
Florida’s southeast coast.  Lightning is 
responsible for more than $35 million in total 
insurance industry losses annually (January 
2015). 
http://www.lightningsafety.com/nlsi_pls/perste
mplate.html

Frequency = High
Vulnerability = Moderate
Exposure = Moderate
Risk = Moderate

4-81 



Hazard Category

Extent* Hazard Evaluation

M
inim

um

M
ajor

C
atastrophic

Frequency Vulnerability Exposure Risk
(Potential for Loss)

Drought X Every year, some 
portion of the U.S. 
endured drought 
conditions. Florida has 
recently experienced 
drought conditions 
annually in the spring 
and summer.

Indian River County’s 
vulnerability to drought-
related and economic loss 
can occur in many areas. 
Direct impacts include 
reduced crop yield, 
increased fire hazard, 
reduced water levels, 
increased livestock and 
wildlife mortality rates, and 
damage to wildlife and 
fishery’s habitat. While 
drought causes little 
structural damage, the 
social impacts include 
public safety, health, 
conflicts between water 
users, and general 
reduction in the quality of 
life.

Indian River County’s most direct exposure to 
drought is the economic loss endured by its 
agricultural community. The average annual 
market value of agricultural projects from 
Indian River County is approximately $145 
million.

Frequency = High
Vulnerability = Moderate
Exposure = High
Risk = Moderate

Temperature 
Extremes

X Between 1950 and 
2014, four frost/freeze 
events have been 
reported for Indian River 
County.

Prolonged periods of 
extremely high 
temperatures are 
relatively rare in Indian 
River County; however, 
due to the consistently 
high humidity, the local 
"heat index" is often 

Indian River County as a 
whole has a high 
economic vulnerability to 
freezing temperatures.  
The most significant area 
of impact is the 
commercial agricultural 
segment of the 
community, but 
countywide cold-sensitive 
ornamental landscaping 
also leaves many entities, 
public and private, open 

While the loss of life from either extreme low 
or high temperatures in Indian River County is 
not great compared to national statistics, 
Indian River County does have a significant 
economic exposure to low temperatures in 
both the public and private sectors.

Frequency = Moderate
Vulnerability = Moderate
Exposure = Moderate
Risk = Moderate
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Hazard Category

Extent* Hazard Evaluation

M
inim

um

M
ajor

C
atastrophic

Frequency Vulnerability Exposure Risk
(Potential for Loss)

significantly above the 
actual temperature 
during the summer 
months.

for significant economic 
loss.

While the frequency of 
"heat waves" is low, the 
frequency of heat indexes 
within the range of 
causing health problems is 
moderate to high during 
the summer months.
Elderly people, young 
children, and those who 
are sick or overweight are 
more likely to become 
victims of extreme heat.

Agricultural Pests 
and Diseases

X To date, infestations of 
agricultural plant 
diseases in Indian River 
County have been rare.  
Livestock diseases and 
wild animal vector 
diseases such as rabies 
continue to be a 
problem.

Indian River County is 
highly vulnerable to 
agricultural diseases and 
pests due to its location 
and the amount of traffic 
that passes through it.

Exposure to agricultural pests, particularly 
livestock diseases, is high in terms of the 
County’s agricultural community.  The 
average annual market value of agricultural 
products in Indian River County as of 2012
was about $145 million. 

Frequency = Moderate
Vulnerability = Moderate
Exposure = High
Risk = Moderate

Wildland/Urban 
Interface Zone

X Wildland fires have 
become a common 
annual occurrence in 
wooded areas during 
Florida’s dry season.

Wildland fire is a 
significant and frequent 
hazard in specific areas of 
Indian River County. 

Vulnerability varies 
extensively with location.

Exposure to wildland fire varies greatly across 
Indian River County.  While exposure is 
relatively low along the County’s urbanized 
coastline, it is quite high in some of the 
landlocked interior communities.

Mitigation projects addressing this issue need 
to be evaluated on a case by case basis.

Frequency = Moderate
Vulnerability = Moderate
Exposure = Moderate
Risk = Moderate
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Hazard Category

Extent* Hazard Evaluation

M
inim

um

M
ajor

C
atastrophic

Frequency Vulnerability Exposure Risk
(Potential for Loss)

Muck Fires X Muck fires are not a 
frequent threat to Indian 
River County.  They 
occur during periods of 
extreme drought, when 
the swamp muck 
becomes dried out and 
is ignited.  Once ignited, 
these fires burn deep 
within the muck and are 
extremely difficult to 
extinguish.

Areas with the highest 
vulnerability to this hazard 
are on the western side of 
the County.

There have been no significant muck fires in 
Indian River County in the last 30 years, and 
this hazard is considered to be a limited 
danger.  There were significant muck fires in 
the Everglades in the 1980's.  Because the 
fires are so difficult to extinguish, they 
become significant air quality problems.  
Specific mitigation projects must be evaluated 
based on location and potential danger.

Frequency = Low
Vulnerability = Low
Exposure = Low
Risk = Low
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Soil/Beach Erosion X Beach erosion 
constantly occurs along 
Indian River County’s 
coastline.  In some 
areas, specific 
structures are 
threatened.  Other 
specific sites where 
erosion is a persistent 
problem are along 
stormwater drainage 
points into the 
Intracoastal Waterway 
and along canals.

All the coastal 
communities have high 
vulnerability relative to 
beach erosion.  Beach 
erosion problems require 
public and private 
cooperation to address.

Potential long-term 
mitigation will focus on 
overall sand budgets and 
sand transport rates.  
Mitigation projects in this 
area should be evaluated 
carefully by experienced 
coastal engineers.

The erosion vulnerability is 
associated with 
stormwater outfalls and 
canals and is limited and 
site-specific in nature.
Non-elevated structures 
along the coast are most 
vulnerable to coastal 
erosion.

Some specific locations have a higher 
"immediate exposure" than others.  Overall, 
Indian River County’s exposure to direct 
economic losses from erosion is moderate.  
Within the City of Vero Beach, this exposure 
is high.

Stormwater drainage outfall and canal bank 
stabilization projects should be evaluated 
based on site specifics.

Florida Department of Environmental 
Protection has identified 15.7 miles of critical 
erosion areas along the County’s coast.

Frequency = High
Vulnerability = Moderate
Exposure = Moderate
Risk = Moderate

Epidemic X There has never been 
an outbreak of a serious 
disease epidemic in 
Indian River County.  
Annual occurrences of 
flu and periodic 
outbreaks of so- called 

Indian River County’s 
vulnerability to disease 
outbreaks is higher than 
many areas of the nation 
simply because of the 
amount of tourist traffic 

Due to the large number of retired and elderly 
people living in Indian River County, the 
countywide exposure to serious impacts from 
disease outbreaks must be considered 
moderate.

Frequency = Low
Vulnerability = Moderate
Exposure = Moderate
Risk = Low4-85 
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children’s diseases 
have not reached 
epidemic proportions.

that passes through the 
County.

Seismic Hazards
(sinkhole/soil failure)

X Soil failure or collapse is 
rare in Indian River 
County and is generally 
related to some other 
natural hazard, such as 
canal bank or levee 
failure during a period of 
flooding. 

Sinkholes are not 
considered to be a 
significant hazard in 
Indian River County.

Countywide vulnerability 
to this type of hazard is 
low; however, areas that 
might be affected by dam 
or levee failure need to be 
evaluated carefully.

Overall, the community exposure to these 
types of hazards is low other than in specific 
locations and under specific circumstances.

Frequency = Low
Vulnerability = Low
Exposure = Low
Risk = Low

Technological
Hazardous Materials 
Accident

X The frequency with 
which hazardous 
materials incidents 
occur in Indian River 
County is essentially the 
same as for other 
counties located along 
the major Florida east 
coast transportation 
corridor.  Minor spills 
occur with a moderate 
frequency.

Countywide, Indian River 
County has a low 
vulnerability with respect 
to hazardous materials 
releases.

Some areas such as the 
City of Vero Beach have 
moderate vulnerability to 
this hazard due to specific 
circumstances.

Countywide, the exposure relative to a 
site-specific hazardous materials release is 
low.

Frequency = Moderate
Vulnerability = Low
Exposure = Low
Risk = Moderate

Radiological 
Accidents Including 
Nuclear Power Plant 
Accidents

X To date, the frequency 
of radiological accidents 
and releases has been 
very low.

Indian River County is 
moderately vulnerable to 
radiological accidents due 
to its location with respect 

Countywide, the exposure to a nuclear power 
plant accident must be considered high, while 
exposure to other types of radioactive 
materials releases is considered low.

Frequency = Very Low
Vulnerability = Moderate
Exposure = High
Risk = Low
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to the St. Lucie Nuclear 
Power Plant.

Communications 
Failure

X Major communications 
failures have occurred 
infrequently in Indian 
River County to date.

Indian River County as a 
whole has a relatively low 
vulnerability to 
communication system 
breakdown.  In some 
areas, such as the Town 
of Vero Beach, this 
vulnerability is higher.

Indian River County’s exposure in the event 
of a major communication system failure is 
relatively low due to its agricultural economic 
base.

Frequency = Low
Vulnerability = Low
Exposure = Low
Risk = Low

Hazardous Material 
Releases

X Indian River County has 
some 38 reported 
(Section 302) 
hazardous material 
sites; some of which are 
located in urban areas.  
To date, the frequency 
of releases from these 
facilities have been low 
compared to the 
number of releases from 
transportation 
accidents.

Due to the number and 
location of hazardous 
material sites within the 
community, Indian River 
County must be 
considered to have a 
moderate vulnerability with 
respect to this hazard. 

Countywide exposure in term of life and 
property from toxic material releases is 
considered moderate.

Frequency = Low 
Vulnerability = Moderate
Exposure = Moderate
Risk = Moderate

Transportation 
System Accidents

X Indian River County has 
major rail lines, north-
south highway corridors, 
and a significant airport.  
Ground transportation 
accidents occur 
relatively frequently.  
Major transportation 
accidents such as rail 

Due to this concentration 
of transportation industries 
and activities in the 
eastern portion of the 
County, Indian River 
County, and particularly 
the City of Vero Beach 
has a high vulnerability to 
transportation system 
accidents.

Low countywide, but high in specific areas. Frequency = Low
Vulnerability = Low
Exposure = Low 

(Countywide)
Risk = Low
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and plane crashes to 
date have been rare.

Wellfield 
Contamination

X Indian River County 
maintains a program 
designed to monitor this 
risk.  To date, instances 
of wellfield 
contamination in Indian 
River County have been 
rare.

The eastern part of the 
County along the coastline 
is particularly vulnerable to 
this hazard.  This is the 
area with the greatest 
population and the most 
industrialization.  During 
times of drought, this area 
is also vulnerable to 
wellfield contamination 
from salt water intrusion.

Exposure in terms of property value is 
moderate with regard to this hazard.

Frequency = Low
Vulnerability = Moderate 
Exposure = Moderate
Risk = Low

Power Failure 
(outages)

X Business and industry in 
Indian River County are 
affected regularly by 
power fluctuation and 
short-term power 
outages.  Major, long-
term outages are rare.

All modern societies are 
highly vulnerable to 
prolonged power failures.  
Even power failures of 
12 to 24 hours would have 
significant impacts on both 
the County’s economy and 
on human health and 
safety.

Short-term power loss has a significant, but 
hard to quantify economic impact in terms of 
equipment damage and lost productivity.  
Prolonged power failures lasting days or 
weeks would be a major disaster for Indian 
River County both economically and in terms 
of human health and safety.

Frequency = Low
for major power disruptions

Vulnerability = Moderate
Exposure = High
Risk = Moderate

Societal
Civil Disturbances X There have never been 

significant civil 
disturbances in Indian 
River County.  Minor 
civil disturbances occur 
with moderate 

Overall, vulnerability to 
civil disturbance in Indian 
River County is low; 
however, there are several 
specific areas and 
jurisdictions that are 

Exposure in terms of dollars to the effects of 
civil disturbances must be considered low 
within the overall perspective of the County.  
Exposure in terms of human health and 
safety is moderate.

Frequency = Low
Vulnerability = Low

(Countywide)
Exposure = Moderate
Risk = Low
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frequency in specific 
jurisdictions.

moderately if not highly 
vulnerable to this hazard. 

Terrorism and 
Sabotage

X Other than random 
"hate crimes" there 
have never been any 
significant acts of 
terrorism or sabotage in 
Indian River County.

Indian River County has a 
low vulnerability for acts of 
terrorism and sabotage.  It 
has a slightly higher than 
average potential for 
"celebrity terrorism."

Indian River County’s exposure to this hazard 
may be greater than some other areas, but 
overall must be considered low.  There are 
many other areas offering equally attractive 
targets in America, and there are several 
climatological, geographic, and infrastructural 
aspects to Indian River County that reduce its 
attractiveness to large scale acts of terrorism.

Frequency = Low
Vulnerability = Low
Exposure = Low
Risk = Low

Immigration Crises X Illegal immigration has, 
and continues to impact 
Indian River County.  
While major immigration 
crises are rare, Indian 
River County has been 
affected by most of 
those that have 
occurred.

Because of its 
demographics and large 
agricultural industry, 
Indian River County has a 
moderate vulnerability to 
immigration crisis arising 
from anywhere in the 
Caribbean, Latin America, 
or South America.

Exposure in terms of dollars from an 
immigration crisis would result mainly from 
the stress on local police and health services.  
Exposure in terms of human health and 
safety would result from the possible 
introduction of diseases and stress on the 
existing healthcare network.

Frequency = Moderate
over the last decade

Vulnerability = Moderate
Exposure = Moderate
Risk = Moderate
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